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WHITE TRUCKS 

oAwardi 1 the GRAND PRIZE 

BY THE PANAMA-PACIFIC INTERNATIONAL 
EXPOSITION AT SAN FRANCISCO 





THE ONLYU3RAND PRIZE-THE HIGHEST AWARD 
’ FOR MOTOR TRUCKS 


Was conferred upon White Trucks 
by the Superior Jury of Award, as 
officially announced by the Secretary of 
the Jury under date of August Second 

This is the ONLY GRAND PRIZE 
received by any motor truck at the 
Panama/Pacific International Expose 
tion 

This decision of the Superior Jury 
of Award reflects the opinion of the 
largest users of motor trucks through' 
out the world—and is in accordance 
with the actual service results of 


motor truck experience The points 
of merit upon which the Grand Prise, 
is awarded are identical with those 
that have determined the selection 
of White Trucks by America’s fore 
most firms in every line of business 

White supremacy in the motor truck 
industry is thus recognised by the 
highest award that can be bestowed 
by the greatest exposition the world 
has ever known — just as this su¬ 
premacy has been recognised by motor 
true! users for many years 


REGARDING OTHER CLAIMS 

The decision of the Superior Jury is final in the matter of Exposition 
awards Hence any announcements of other motor truck manufacturers, 
claiming to have received the Grand Prise and Highest Award for 
motor trucks at the Panama'Pacific International Exposition, are 
automatically denied by this decision of the Superior Jury of Award. 


THE WHITE COMPANY 

CLEVELAND 

Largest Manufacturers of Commercial Motor Vehicles in America 


BXBXBXBXBXaXBXBXIxaXBXBXBXBXBXBXBXBXaXBXBXBXBXBXBXBXBXBXBXB 


XfeXaXBXBXBXBXBXBXBXBXBXBXBXaXBXBXBXaxaXBXBXBXBXBXBXBXBXBXBXBXBXBXBXBXBXBXBXBXBXBXBXBXBXBX 
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YOUR CAR UP-TO-DATE 

WITH 

GOODRICH BLACK 


Safety Tread Tires 


and make your reasonable expecta¬ 
tions for profitable and pleasurable 
tire mileage come true' 

The Black “I Iyper-Rubber” d read 
is not only new but out of the common. 

It represents another important addi¬ 
tion to the long line of Goodrich Tin 
impiovements and can be obtained 
only on Goodrich Tires 

It is mack' of rubber with the “gristle” 
in it and will not weat away like stiff 


unyielding toads lie likely to do 

1 licit’s ,1 gi\e to it that saves its lib* 
and at the same tunc adds to its Sab t\ 

b it UK 

The tiead lingus i/nil> to the pa\c- 
m< nt mst( ad ol gi Hiding o\< i it—just 
as y(>in hurt foot would < ling to a 
shppu\ surbue 

blurt is “< 1 iss” in tilt Goodinh 
B1 u k Saftt) bit.id ITi< fioin the 
word go— out of the lommon any 
way you look at it. 


Best in the Long Run 

i hp ‘ hyper Rerun i< m \ikmii n ii<l\l> 

is M \l)| (INI \ B\ 

THE B. F. GOODRICH COMPANY 


Factories» 
AKRON, OHIO 


BRANCHES AND DEALERS 
EVERYWHERE 
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nPHE Motor Car Manufacturers 
who use Delco starting, light¬ 
ing and ignition are manufacturers 
who arc not willing to sacrifice safety 
and enduiance in order to save a 
few dollars in cost 

i hey lx lievc. ll to he sound business judg¬ 
ment to na\ t lixc-quarters of a million dollars 
more to , '*<leo Equipment than they would 
have to lv -r other standard electrical systems. 

l hev demand an Meetncal J cpupment 
with ei*luraiue that will stand tip under hard, 
continued suviec, and with a degree of effi¬ 
ciency that is unfailing, no matter how' severe 
may he the demands upon it And they are wall¬ 
ing to pay more lot this evtra matgin of saftty. 

1 hey look upon Deleo Kquipment as an 
additional insurance to motoi eai buyers of the 
supreme enjoyment of motoring 

And 2%,()()() satisfied owners of Delco- 
I cjmppecl caisart the living proof of the sound¬ 
ness of their business judgment. 












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































January 1, lDltf 


SCIENTIFIC AMERICAN 



m &)Up(BT‘ 


Patented b\ Undtu n 
Dr in be r /H 1415 


76 Horsepower—An Added 80 %, Without Any Added Size 


Officially Breaking All Stock Car Records Up to 100 Miles 
Also All Stock Car Records for Quick Acceleration 


Car Records for Quick Acceleration 


100 miles tn 80 mtn ,214 sec , averaging 

74 67 mtles per hour, with driver and pas - 
senger 

The previous best record of 72 49 was made by a 
car with more cylinders, more cylinder capacity 
and driver only 

75 69 miles in one hour with driver and 
passenger 

During this speed trial laps were made at 76 7*5 miles 
per hour 

Mark what those records mean 

No other stock car in history has done what this 
car has done No other like size motor has de¬ 
veloped such power 

A car almost twice better than the best of former 
Sixes. Which has outrivaled Eights and Twelves. 

That is what Hudson engineers present in this 
marvelous Super Six. And, because of Hudson 
patents, we control it 

EXCELS BY 8(TpEr1:ENT 

The Hudson Six-40 of last year stood first among 
Sixes Its matchless performance made it the pat¬ 
tern type It quadrupled Hudson sales in two years. 

But the Super-Six excels it by 50 per cent in 
high motor speed capacity It excels it 80 per cent 
in power Yet the cylinder size is identical Light¬ 
ness and economy arc retained All this increase 
—this 80 per cent—comes through wiping out 
vibration. 

AN ENORMOUS RESERVE 

The Hudson Super-Six develops 76 horsepower 
That means an enormous reserve. It enables you 
to creep on high gear, to pick up quickly, to mount 
hills without effort, to avoid changing gears. 

And it all comes through lack of vibration. So 
it brings with it bird-like motion. The motor is 
so quiet that one almost forgets it The car seems 
to move by magic. 

OLD TYPES DISCARDED 

This Super-Six invention led us to stop produc¬ 
tion on the former Hudson at the zenith of our sue- 


From standing start to SO miles per hour 
in 16 2 seconds 

All these records made with f »me ftotk car uning 
same motor al bht-rp head Bay Speedway in No 
veniber under Amencun Automobile Assou uimi 
supervision 

The most powerful stock motor per cubic 
inch displacement which the world has ever 
known 


cess We lost thousands of sales in consequence 

It led us to cease experiments with Eights and 
Twelves, because the Super-Six excelled them. 

It led us to double our factory to meet a doubled 
demand, at a cost of $1 500 000 And to buy ma¬ 
terials for $42,000,000 worth of these new cars be¬ 
fore the first Super-Six appeared 

For this car means Hudson supremacy, over all 
other cars and types Any man who knows it will 
choose it if he buys a high-grade car Also m iny 
a man who would buy a cheap car were it not for 
this marvelous motor 

The Super Six is resistless Its performance 
will alter all your ideas of motoring And now, 
for the first time, a master feature is controlled for 
one car by a patent. 

MOST LUXURIOUS CAR S ~ 

The Super Six looks its supremacy The body 
lines are perfect The hrush is supetb In the 
upholstery we use a rare grade of grain leather 
Each compartment of the Phaeton ha3 a roundel, 
finished dash. 

In every detail we attain luxury s limit, regard¬ 

less of the cost 

Yet our mammoth production brings the price 
to $H75 That for the finest motor ever built, in 
the finest car thus possible Go now and see 
this new car at your local Hudson showroom. 

7 Passenger Phactun $1 at Detroit 
Five Other Stylrw of Bodies At>k for Our Super Six Catalog 

HUDSON MOTOR CAR CO, Detroit, Michigan 
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Motorize your Light Hauling— You can 
do it Safely and Profitably, now that 
Packard Light Service Trucks 


are being Delivered to Customers 


T HEY are built in two sizes, rated respectively at 1 to 1 Vi tons 
and 1 Vi to 1 % tons. The chassis price for the lighter unit is 
$2200; for the other, $ 2500 , f. o b. Detroit. They answer 
fully the widespread demand for light service carriers of Packard 
quality, and properly supplement the heavy duty trucks now earning 
dividends m more than 200 lines of trade. 

They offer an immediate solution of any hauling problem requir¬ 
ing a really well-built light service truck of simple design, with speed* 
enough for a wide radius of action. 

For heavier hauling there are other units in the Packard line 
Seven sizes altogether, ranging from 1—1 Vi up to 6—6% tons. In 
sending for catalog, please specify weight and character qf load . 

PACKARD MOTOR CAR COMPANY, Detroit, Michigan 


Ask the man who owns one 
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Recently completed highway to the summit of Pike's Peak, 14,109 feet above sea level* The gradients average 6 per cent and never exceed 10 per cent 
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The object of this journal is to record (u curately and 
lucidly the latest scientific , mechanical and industrial 
news of the day As a weekly journal , it is in a posi¬ 
tion to announce interesting developments before they 
are published elsewhere 

The EdUoi is glad to have submitted to him timely 
articles suitable for these columns , especially when lucA 
articled ate accompanied by photographs 


Retrospect of the Year 1915 

The Work) War 

CURSOR! \le\v of the military situation In 
Europe, na seen from the outside of the no-called 
4 Iron ring ’ width the All lea have attempted 
to muintalii around the Central Row era, would seem 
to juetlfj the HHHortlon of the Imjttrltt) Chancellor von 
liollwig, that (itrumuy In overywtnre victorious. She 
holds Belgium and one of the rlt heel settlons of Franc© 
In the West, Poland 1 b hers and, recently, with the* 
aid of Bulgaria, she has overrun Serbia and opened 
up rnll connection with Constantinople 
The question of German success, however, Is Indls 
soluhlj liound up with the question of German aims, 
and, thankH to the explicit teachings of her military 
writers. we know excutlj what the mllltnry alms of 
Germany wm when the Raimr let loose the dogs of 
war in the summer of 101*1 A swift drive In over 
whelming force ujKm Purls, the occupation of the 
trimh capital, an army of occupation tu trauce a 
rapid trntiKftr of the flower of the army to the Eastern 
frontUr, and a furious campaign by overwhelming 
fomn against Husain, for the purpose of breaking up 
uipturlng and dispersing the Russian hosts, preparatory 
to the oiuipiitlon of Warsaw niid Pctrograd 
Tin German plan, mugidfleent In conception, failed 
utttrb when the allied forces under General Joffre 
turned furlousl> ujhhi the Invaders ami threw thorn 
bmk at the buttle of the Marne In the East the Aus¬ 
trian urinkH wort overwhelmed h> the Russian hosts 
1 he ilose of 11)14 fouud the German army held fast in 
France, ami the vlitorlous Russians In possession of 
Guilt in and making ready to i*>ur down through the 
tnipathlnn passes Into the plains of Hungary 
In Hit earlj spring of 11)15 Germuny, taking over 
tht supreme control of the Austrian troops broke 
through the Russian Hues on the Ponajec and com 
mowed that great drive width must go down into bis- 
torv as one of the most stupendous military txplolts of 
all time Brilliant as these oiwrutlons have been there 
is u conmnsus of military opinion that the} have been 
lntondusive The Russian army Is to-day despite Its 
rev uses unbroken, its losses have been enormous but 
although It has i>e»t It has never been broken The 
Central Powers have failed to dUperse amt disarm the 
armies of the Cxnr whkh under the spell of rest af 
forded by the rigor of the Russian whiter are being 
nnhifurced and munitioned for the spring campaign 
Judged, therefore, solely by the test of what Ger 
muny stt out to do It must be confessed that she has 
failed Tilt German lines lu France are holding It Is 
true hut the Auglo-Fremh drive lu September gave 
every reusou to belltve that when another million of 
the liritlwh troops has been throwm into France and 
the reqululte supplies of ammunition have been stored 
ho<k of the allied position, It will be found possible 
to break through the German Hue on a front wide 
enough to muse a retirement of the whole front to new 
positions, (ailing that, the war ou the Western front 
must settle down to one of attrition, and judging by 
the acknowledged ITusstan losses to date of 2,260,000 
men and the monthly losses on all fronts estimated 
by the best military authorities at 300000, the decisive 
isaui must surely corn© before the close of 191T 
The outstanding fact of tlie naval operations baa been 
the remarkable success of the British defensive against 
fhe^Germnn nubmariue raid on merchant shipping Tbe 
luChtiH adopted have been many and all appear to have 
btan more or less successful The narrow channels have 
been netted, and groat success has atteuded the towing 
of large nets between palm of destroyers and trawler*. 
The swift destroyer* have accounted for many and a 
vast deetof fast motor boats, some of them private 
i raft built specially for submarine ch asi n g, 
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acting in concert with the aeroplanes, baa proved a 
veritable terror to the under-sea craft 

Since their disastrous running fight with the British 
battle cruisers, the Germans have remained In port, so 
far as the North Sea Is concerned. The British battle* 
ship fleet at Its station In the Forth of Firth, awaits the 
long-deferred coming out of the German fleet while It* 
scouts, destroyers and submarines Scour the North Sea 
to give early tidings of the challenge should It ever 
come 

The various naval engagements have emphasized the 
supreme value of speed. Greaf Britain has completed 
tbe live 26-knot battleships of the Queen Elisabeth das*. 
SI nee the war opened, by the way, ah* has added twelve 
dreadnoughts to bar active fleet Also, She has Just 
about completed five new battle-cruisers of the largest 
size ami the unprecedented speed of 82 knots. Her de- 
etrover fleet, moreover, has been Increased by the ad* 
dltlon of over 70 destroyers of 85 to 87 knots 1 speed. 
It begins to look as though nothing abort of a ml rude 
could break the strangle hold of the fleet upon the naval 
situation and In the oplulon of tbe naval and military 
critics it Is believed that this may prove to be tbe de¬ 
cisive factor in a war which seem* destined to settle 
down Into oue of naval, military and economic endur¬ 
ance 

National Dsfanee 

The dose of 1916 found the United States Govern¬ 
ment involved in most serious diplomatic differences 
with Germany and Austria, due to the murder of 
American cltIsons upon the high sees A a an offset to 
our case, the Central Powera believe that they have 
cause for a deep-seated grievance against US, on the 
ground that we have constituted our factories a verlta 
blc arsenal for the supply of ammunition to the Allies. 
It was the realisation of tbe portentous possibilities 
of ultimate war contained In this international friction, 
coupled with the fatuous deti rminatlon of the Admin 
istratlon to take no Hteps whatsoever In the direction 
of naval and military preparedness, that has led the 
people of the United States to inaugurate an agitation 
whose ultimate design Is to force the haud of the Ad 
ministration and Congress Into taking proper measures 
for adequately strengthening our defenses ou land and 
sea. now defkleut these are la shown by a brief re¬ 
capitulation Tims tli© Navy, which In 1904 stood sec¬ 
ond in strength Is now third in material strength and 
fourth or fifth in the strength of its personnel As 
compared with the Navy of Germany we have 8 
dreadnaughts In commission against her 22, we have 
not a single battle-cruiser to match agniust her division 
of 5 we have 3 old and alow scout* to mHtch against 
her fleet of a dozen or more 28-knot scouts, and, 
Anally, we have a miscellaneous lot of small, non sec 
going submarines as compared with Germany 1 * large 
fleet of big, able, sea going submarines, which, in com 
mon with their ofllcers and crew, have been keyed 
up to a high pitch of efficiency daring mauy months 
of deep-sea service under war conditions 

As showing the farcical weakness of our mobile 
land forces, it is sufficient to say that we have In the 
continental United Btates to-day only 30,000 effective 
mobile troops of the Regular Arm\ We have poasibly, 
00,000 effective militia, but, In the ©Vent of a surprise 
Invasion It would take 30 day* to <oncentrate theee 90, 
000 regulars and militia against the enemy The Ad¬ 
ministration, taking note of Ihe temper of the country, 
as expressed in the Navy Teague the National Security 
League, the AmerH an Legion, and other non political 
and purely patriotic movements for defense, has sub¬ 
mitted programmes for the enlargement of our forces. 
The flve-year building programme of the Secretary of 
tbe Navy, while correct in principle, is too remote in 
Its result* to meet the crisis We should build up to 
the full capacity of our Government add private yards 
until the neglect of the past ha* been made good The 
plan of the Secretary of War for the increase of the 
Army has the serious defect that reliance Is placed 
upon a so-called “continental anny M of 400 000 men, 
which, it is our firm conviction, would never mate¬ 
rialize The proper remedy U to be found In an In 
crease of the Regular Army from Its authorized strength 
of 110,000 to at least 200,000 men, and tbe building up 
of a regular reserve until we have, with the colors and 
in reserve, a total of 600,000 trained regular* With 
this force assured to take the first shock of invasion, 
we should prepare, back of it, a trained volunteer 
reserve of 600,000 to 900,000 men. 

Engi n e ering 

It was Inevitable that the great war would Interfere 
with those great engineering activities of a civil awl 
mechanical character which are designed primarily fbr 
the uses of peace. Not that ths war hag rendered tbe 
engineering world Idle, on tbe contrary, It ha* been 
called an engineers' war-^whieh, Indeed, it is, fbr 
there Is scarcely a single branch of the engineering art* 
which 1* not represented in the activities of the war. 



if AltaiJ^, ef ottr fawtan itm to um'Vpmmt* 
ttt* cotmtry bav* fegwatd W+ 
pot intarittfNlm Our ataaa mnwada *** fctafta* 
tended had notable progress ha* hew ttad* 

*Pfrftaatio* cd hydro-taectrk power to the 
main line trifle. The New Jtorea sfectrififtatf* tain 
bean extended to New Hava* and put lm ftU opera* 
tion, both for freight and posnohgsr serrioo. This After- 
nating current installation therefore extend* for over 
seventy-flve miles. The New York Oetaroi, using ths 
direct current system Is operating to Croton, a distance 
of thirty five miles. A recent notable riectrifieatioo ha 
that on the stretch of the four-track Fetmoylvaula 
Railroad between Philadelphia and PaoU, and that on 
the Norfolk A Western Railroad between Blue Add, 
W ,Va. f and the coal mines. Ths abundance of by 
draullc power in the Bodty MounUta* has made pos¬ 
sible the extensive electrification of the Mountain 
Division*, such a* that of ths Butter Anaconda hod 
Pacific Railway and the Chicago, Milwaukee A fit 
Paul Railway 

In no country of the world 1* there such activity tu 
the construction of dams and reservoirs of great slue 
as In the United State*, One by one, the great reclama¬ 
tion projects of the West and Middle West are being 
completed. The Bassano Dam In Southern Alberta, 
Canada, exceeded only by the Assouan Dam In Egypt, 
was opened early in the year. It provides water for 
440,000 acres. Also there has been put in service the 
Arrowrock Dam near Boise, Idaho. This Is an arch dam, 
1,100 feet long on the top And 348.5 feet In total bright 
—the loftiest structure of Its kind m existence, Tbe 
massive Olive Bridge Data forming the Aahokan Keeer 
voir for the supply of New York city with 600 million 
gallons dally, has been completed. The dam is 220 
feet In height, 4,660 feet In length, and has a eeparity 
of 182 billion gallons. The 92-mlle aqueduct from tho 
dam to New York city is practically completed, afj^so 
are the deep tunnel beneath Manhattan and Brooklyn 
aud the pipe line across tbe Narrows to Staten Island 
The Panama Canal, after being for a great many 
months In successful operation, was completely closed 
during the autumn of 1015, by two enormous slides on 
the east and west aides of the Culebra cut, which ex 
tended along the bank for 2,000 feet. The break reached 
back over 1,000 feet on each side of the canal, and, 
altogether, between 7,000,000 and 10,000,000 cubic yards 
of eartli were set In motion. Tho problem Is one of 
simple digging until the ground on either side reaches 
Its natural angle of repose A notable event lu the his 
tory of bridge design and construction was the comple¬ 
tion late In the year of the 1,000-foot span, arch bridge, 
o>cr the Bast Riter at HeU Gate, New York This 
Is not only the longest arch bridge, but it is the hear 
lest Bteel bridge per linear foot of its length. In the 
world. The structure weighs twenty six tons per foot 
of length, and it has a capacity of four of the heaviest 
freight trains on four tracks. 

The war has had no effect of checking the progress 
of the greatest work of tunnelling lu the^ world, ns 
represented by the new subway construction in New 
York city This vast work, which has been pushed 
along with great activity during tbe past year ein 
braces 326 miles of subway and elevated single track 
making, with the existing sub*ay, 621 miles which 
ultimately will be at the service of the city The new 
work Includes 160 miles of tunnel under construction, 
and in this wilt be included, when the whole work is 
opened up, eight new single-track tunnels under the 
East River and a new four track tunnel under the 
Harlem River The total cost of the new work 
will be about equal to that of the Panama Canal 
(exclusive of the cost of the slides), or, say, about 
$865,000,000, 

EUtaridty 

Were it not for taro remarkable achievement*, trans 
continental telephony and transatlantic radio telephony 
the year 1916 would be barren of any truly startlini 
contribution* toward the progress of riectrtdty It 
appears that but little has been done In Hie way o: 
Important research and experimental work by tin 
•dentist* at large, and this is readily accounted for li 
view of the fact that the greater number of them b*n 
been called to the aid of thrir country either as arid*** 
or in an advteorir capacity 

Radio communication aoored beavfiy in the de 
vriopmbnt of the radio teffipho&a, Totally unexpected 
even by those who cleeriy follow the snbject, was tb< 
announcement at successful wlrriee* telephony b etw eei 
Arlington and Ban Francisco, Darien (Panama), Mono 
luia-ond Paris. The greatest distance achieved by tin 
wireless telephone hi recorded at 4,900 mik* white tin 
record for radio telegraphy was between Nauen (ttriu 
Berlin) and Bomriulth a distance of atyn* 0 trite* 
In the United fitate* there he* hep* eTtacAf aa effgr 
to standard!** the wirsteta oeriptoeet ef utotanw ta 
theteadtag cempantee. ner*dte 
to fttdi* asoNM the ftwtotd rif'-li 
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flfe* trf fctag of ssrrle* to the Government la time 
mm or toetgenc?. 

^piooii la Importance to the radio telephone success 
Ip been the transcontinental telephone line permitting 
■rftouremthKi to be held between the But end the 
WJwa a distance of 8,400 mile* hr wire in the Instance 
0 f 2 tew York and Ban Francisco, 

The war has been Instrumental In developing many 
new application* for electrldty* prime among which 
hare been those making nee of the microphone for the 
detection and actual locating of invisible airships and 
Stttrtnerged submarine* Id the hospitals behind the 
firing Hues powerful magnets have been used for re¬ 
moving shell splinters from the flesh of the wounded, 
and special lamp* have been used for hastening the 
healing of wounds. Electrified fences have been used 
fey the fighting nations to some extent 
The electrification of railroads has progressed to a 
considerable degree, not only have there been new con 
gift* to this form of motive power, but railroads that 
already using electricity have Increased their 
electrified aone Of great moment has been the elec¬ 
trification of the Chicago, Milwaukee k 8t Paul Rail¬ 
road, In that it ropreseuta the first direct current in 
stallation of such a high potential, 3,000 volts 
Among the most conspicuous new devices introduced 
have been the thermophone, ft telephone of diminutive 
slse employing the thermal rather than the magnetic 
properties of electricity, the audfon lamp as a producer 
of music, and the phonoptleon which enables the blind 
to rend inflated matter making use of tho variable re¬ 
sistance of selenium under the action of light New 
types of lamps and Improvements over the old ones 
have appeared, the object bolng more light with lews 
current consumption and tho accurate testing of colors 

Th# Automobile 

Alike In It* magnitude and in the quality of its out 
put, the automobile industry during 1015 has made a 
notable advance l>espite the enormous growth of the 
previous year, not only has there been as yet no sign 
of the peak of the demand being reached, but the in 
dustry Is expanding at a rate which so far as wo know 
is unapproached by any of the other leading industries 
of the country Very Impressive la the fact that some 
of the largest establishments have new construction In 
the way of buildings and plants In hand which will 
double and, in some casco, triple the present output 
This vast enlargement is being made for several sound 
economic reasons, one of the most important of which 
is the fact that Increased production means lower cost 
and the ability to offer the public a thoroughly reliable 
car at a greatly reduced price Not only Is the price 
of the car being reduced ad the result of increased pro 
dmtlon, but, In laying out the great extensions of their 
existing plants, tho manufacturers are introducing the 
latest automatic machinery and are adoirtlug those 
principles of orderly sequence in the construction of the 
various parts and their assembling in the finished mu 
chine, which* have so largely contributed to the low 
cost of certain well know n < heap cars 
The most interesting mechanical development of the 
year has been the growth in popularity of the multi 
cylinder car, as represented by the twin four and tho 
twin six, the former mounting an eight cylinder and tho 
Utter a twelve-cylinder engine Tho advantages of tho 
multi-cylinder car are so fully dwelt upon elsewhere In 
this issue, that they need no elaboration here, it is 
sufficient to mention the constant and even torque, the 
absence of vibration, the great flexibility of control 
and the rapidity of the acceleration Excellent as was 
the performance of the six-cylinder oar, it was realised 
that for touring in rough, hilly country there was yet 
something to be desired, and the demand has been met 
most satisfactorily by tho multiplication of cylinders 
With the reduction in the sUe of the cylinders there 
has come a reduction in the weight of moving part* 
and a much higher speed of revolution. Tills has 
rendered possible a great Increase In the horse-power 
wkh a relatively Might increase in the weight of the 
engine The writer recently witnessed the block test 
of a twelve-cylinder engine rated at 38-40, which at 
3,00* revolutions developed 110 brake horse-power 
There has been a greatly extended use of the self 
starter* particularly of the electric type; and the pre¬ 
vailing practice la to install a generator for starting 
and lighting. An interesting development of the year 
hae been the putting in service of a new gas-electric 
drive which has given excellent results In actual 
service* Thin oar *as described in our Issue of Nov 
2T ; 1WA. The e n gine and electric transmission con¬ 
stitute practically a small generating station, consist¬ 
ing of a Mx-erMpder gasoline engine, a generator and 
gilotefc Tb# gas engine drives the field of l generator 
jridoh stypdet current to the motor- The current 
feratagfe | coottgllw (taUar la lta action to the 
arttnMjrtroUiy CM Wtttrollar adruttfM of tt» 
tflSM *» tt act* u it* own KU-ttKrtw; it- 
ja toi& wt * th* etUuvMpMI Mwrj it «!*«• th* wttot 
POSTS'..fktife to f ptod eoatrpt, nod. to* tatwpart- 
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ties of the electric transmission between tbe engine 
and the rear Wheels, provides a cushioning effect 
which assists in giving the car Its smooth running 
qua title*. 

One of the notable developments of the year has been 
the marked reduction In price of some of the high 
priced cars, a tendency to eliminate many of the cheap 
and over light cars and substitute therefor h more 
substantial anrl somewhat more costly car It logins 
to look 0a though the standard car of the future when 
the present process of ’fevolutlou has been completed, 
will be driven by a small bore engine running at an 
exceedingly high speed of revolution, that it will be of 
a weight midway tietwoen the present heavy and ex 
pensive cur and the cheap runabout, and that Its cost 
will be about twelve hundred dollars. 

Aeronautic* 

In reviewing the progress of aeronautics fur the year 
that hfts Just drawn to a Close the one fa<t thnt stands 
out from all the rest is the predominating influence 
of the war Achievements In general ha\e been more 
of the nature of substantial engineering advancement 
than of sensational flights and records *u< h ns hnve 
chnrathrized former jeqrs. 

Gignnth aeroplanes lm\e la>en <1evelnj>ed by the fight 
lug nations in an endeavor to mure the command of 
the air Biplanes and triplamn of over 100-foot nprtnd 
are either built or are building while machines of 
more modest dimensions equipped with two or three 
power plants, ha\o made their ap]>enrnnee on the field 
of battle Such alruiift are equip)**! with otii or more 
rapid firing guns of 1 % to 3 huh calibre as will ns 
several machine guns In some of the larger machines 
the crew numbers six or more while the amount of 
fuel, provisions bom tie and ammunition curried ex 
coeds the expe<*tntb>nH of the most far sighted aeronau 
tleal constructor of antebellum days 

The demand for bigger mnchltu^ has nnturally re¬ 
acted on engine construction with the n*sult thnt more 
powerful aeronautical power plants lime been built 
of lute As in 11 m instance of the motor ear thp twtlve 
cylinder aeronautical engine Is hailed as the final 
word lu hem lor than air craft propulsion Motors of 
thtH type are being made in sizes ranging from 100 to 
250 horse-power The rotary engine which dominated 
tbe field previous to the past jear Is being largely re¬ 
placed b> the stationary cylinder h|*es due to the fact 
that the latter tunc been found more simple ensier to 
riqinlr and of greater reliability e*i**< billy in their im 
proved forms 'Ilitre has been evinced n sustained effort 
on the part of the engine builders to follow automobile 
practice In the design of airship |»ower plnnts 

The equipment oi miliiary aeroplanes has been 
greatly improved and numerous refinements made in 
the smaller details of constrmtion Some of the fight 
Ing aeroplanes parthularly the German machines, have 
proved luxurious in Hie matter of equipment 

The high rute of depredation of military aeroplane* 
has given aeroplunc manufacturing a tremendous im 
petua Crude methods and equipment of former days 
have been replaced by labor saving machines and efll 
clent systems, made possible bv quantity production 
Particularly lu America has this change been most 
conspicuous, one plant at least being now placed on a 
basis comparable to thnt of the smaller automobile 
shops. 

The military efficiency of aeroplanes has been greatly 
raised during 1015 Verlal raids of unprecedented mag 
nltude hnve been successfully undertaken Consider 
able damage has resulted from some of the raids On 
the other hand dirigibles have failed to prove of mill 
tary value although participating in numerous forays 

The transparent Heroplane has it is reported made 
its appearance on the French front hut official eon 
flrmation is lacking However It is known for a oer 
talnty that both the French and Germans have been 
hard at work developing transparent plane surfaces 
with more or less success 

The development of anti aircraft artillery has 
reached a point where it Is decldrtlly uncomfortable for 
an aviator to fly at an altitude lower than 10,000 feet 
Previous to 1015 the average range of aerial artillery 
was below fi 000 or 0 000 feet 

Most remarkable of all is the fact that no Interna 
tlonal records appear to have been broken, while on 
the ^otlier hand several new American records have 
been naule AnJong these are Duration —Aviator 
alone, Lt. Byron Q Jones, USA January 15 8 
hours, 53 minutes, aviator and two jmssengers It 
Byron Q Jones, U S A,, March 12, 7 hours, 5 minutes. 
Aitituwl— -Aviator and one passenger, Lt J E Car 
berry, USA, January 5, 11090 feet, aviator and 
two passengers, It V Morris, August 10, 8024 feet, 
aviator and three passengers, August 10 8,105 foot. 
DWTA1TQK roa Hyp*q*a«wuanw —Aviator and one 
pttseogsr* Lawrence B, Sperry, January 20, 00 miles 
DtnunoH tot HTDao-aWOTLANWi.—A viator and one 
passenger, Lawrence B ©perry, January 20, 1 hour, 25 
j&tauteB. AiffTrvna roa HYD*o>AxaoFtAgKe—Aviator 
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alone, Lt P N L Bellinger, T7 S N, April 23, 10,000 
foot, aviator and one passenger, Lt, H* Ter Poorten 
August 31, 8JU0 feit 

Selene* 

Tt can hnrdlj bo exited that the past year should 
show a verj M>od neord of nrhkvum nts In the world 
of pure scitmi hIiuo tho uplu n\ul In urop* tm* drawn 
many s< lentllh im n from lluir wmk and ha* placed 
Uio few that it nmIn In uu ntiiHinplx ro f ir from fu\oi 
able to the pursuit of sebnee Tor iHuuful uid* Vddul 
to this 1* tin depletion of tin nniltH of tvjHsiltM* 
whhh v\i an told lum dinned df 1 iv In Hu puhlbitlion 
of »omo of thf work that has 1 k*h dom I hi wm h im 
not of courta had n Hlndbir ffl<*<_t In thl* lountn and 
we lia\e one verj rt markable record to our <mlli 
the suettnwful coinmunluiMou bv winks* from Wash 
tngton to Honolulu and 1 nrln Mmli uinntlon Im* 
lure l>een dlretUd tow aids tin building up of hoiim 
of the chemhal Imluslrb* which art ho hlghh dtvel 
o|>ed lu Gmmim and r<*r Ur prodmtK of which \u 
have hitherto bowi lurgeh dii»iid(nt upon I uro|M 
Thf re Ih n good deal of work Laing done In thl* din* 
Hon Ihe results of which have not vU dturlj * tin rgod 
to the surfoce 

If the war has rt pressed sclentlfb work in Fnr<i]« 
along tlu usual line* it lia* brought houu di \f lopint nts 
ariHlu^, dlrectlv from war eondltlonH V*ce*HJtv Is the 
mothtr of lnwntkm Wi Inar of *[>eflHl effort* In 
Lermanj to meti the sltunllon Hint Is lmiH)Hf*d u|mn 
lt hv the Allies nnw Ihe priMhutlon of fodder from 
\fa*t Is one of the signs of thtH udliltv wlikh wc lmx* 
rtH*orde<1 in our f*dmnns 

Surgerj ha* found lu the fit Id of war tin most nbun 
dant «wpt for deulopimnl and Hurt can la no dtmbt 
that much \ahiuhle know!(*!(,< Iirh thuw Ikvii galutd 
The p*jeliolog> of Hu woldh r In the fi< u\ Urh Im* n 
found to piesent pin nomeim <if r* nmrkahU inti rest 
sdtn<“e will be able arlll to r<np hoiim Lw Lriimb* of 
Im im tit at « Him whin we art appalled bv the lows s 
and deatrmtiou unnight b3 *0 Inigo a ifortkm of our 
race 

Astronomy 

Astronomy probnblv sufff red less by reason of thf wnr 
than any othtr hrninh of wlinei hi* mine HiIr fsMintij 
has alwnys paid particular attuitlon to iiHtnmoinkal 
research and ha* provided mon elalwrate e<|uIpiiHut 
for such study than have the European naLlon*. Dc 
spite the wnr sonic woik lm* I* in dom at observatories 
In the verj midst of the fighting ri gkm* 'I lie Europejn 
iloarlng station for nstrommikal law* wn* fnrmerlj the 
7x ntrnlstt lie f(lr astronomltklu r ii hgrumiiK at Kb 1 
\A hen war broke out this servlu had to be discontinued 
but It hna since been resumed at Hie 1 nherslt} Obser 
\ntory of (opuihngm under the direction of Trof LUIb 
fltrhmgen About a we4k la fore the war brokt out the 
block of glasH for the 72 Inch Canadian relief tor started 
from Antwerp a<> that work on this telescope hn* not 
been flelaved aud Ih now muring completion This will 
be next to the largest tfle*coj>e In exl*tetne th, largest 
being tbe UKMwh refle< tor for the Mount AMIson Ob¬ 
servatory Work ou tbe Installation of the latter 1ms 
been delnved to some extent by the naval nrtivitj at the 
ship building plant where large stf el dkuiIm rw of the 
observatory are In ing rnnde Hnwevc r the work Hhould 
la* completed \er> soon It Is Mlevcd that thl* big 
telescope will enable us to photoginpli « hundred mil 
lion new stars. The year 1915 1ms not been marked by 
any spe< in 1 celestial phenomena There were nnlj two 
eclipses, both b< Ing annular e< IlpHes of the sun The 
first occurring on hehruary J tth and Mth was seen In 
the Indian and Pacific Ocean* Hiid tho north west |Ktr 
tlons of Australia The path of the second annular 
which occurreil on August loth wa* confined to the 
Pacific OceHn aud was visible a* a partial «\lli>m in 
Hawaii Five comets were discovered during the year 
The last comet of the year wa* discovered bv Taylor 
at the (tope of Good Hope at the Im ginning of December 
Of tho three new count* two w< re discovered hv Tohn 
E Melish of (ottagf Grove WIhcoiihIii oil 1 cbruary 
10th and Septeml* rldth i , OHi)ef_tl\el> Tcmixl sjsrbxlic 
(‘omet was redlsofivcred by Dclnvan at tlie La Plata Ob- 
serv attirv Arg< nOm on May 10th, and Innecko s 
comet whh rodlsco^f red b> Jldclo at Hamliurg on April 
4th A matter of considerable iiopular interest in this 
connection is the Inauguration of n sjHtematb stud> 
of meteors In order to investigate their mip|to*ed rein 
tion to the lost comets In this reKenrth the eodixm 
tlon of amateur observers has heeu called for and has 
met with a remiv responst The *earch for another 
member of the solftr system tieyond Neptune i* going on 
and Dr II H Kritzcnger bclhves that there is a good 
chance of finding a transneptunlan planet In Sagittarius 
or Caprlconitis this winter Hystematie studies of the 
sun are being carried on at the Mount Wilson Observe 
tory Discoveries have been made at that observatory 
which promise to determine a star’* distance by meas¬ 
urement of Its brightness and the relative intensities 
of certain lines in its spectrum. 
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The machine that does the finish grinding of balls A tumbling barrel in which the balls are polished Automatic ball grading and sorting machine 


Balls and Ball Bearings 

How Devices for Reducing Friction Are Made 


F RICTION—the great handicap which all moving 
bodies have to ov ercome—lms been reduced to a 
minimum in the rotating parts of an automobile, which 
amounts to n practical If not a theoretical, zero The 
actual amount of motor power absorbed by the freely 
revoMng ball l>eariiigs, used in modern motor cars is 
so small ns to be uunotlceable by any but the most 
sensUlu detecting Instruments It is not too muih to 
say that flu highly dovclopid ball bearing has made 
the low piked t flick nt automobile possible—It is most 
certainly turn that without the automobile us on in 
cent he to fmthir elimination of friction the hall 
lieu Hug would not have reach cd Its present pie- 
emlm me 

A\ ithuut going deeply Into the history of the bull 
tearing Industiv it inav be stated heri nhoitly that the 
bicycle was probably the first cause of the ' friction 
less Ik tiring Winn the punv imwcr of th< human 
leg wua uttltml in pushing forward a wliuhd vehicle, 
anything that Increased this power by 1 educing the 
tv or jirt scut friction whs sure to be hailed with Joy by 
the great public And when the blcvde industry 
branched out Into the power bhyclc and the full fledged 
automobile toe lessons of rotary filctlou In place of 
sliding fihtlou were utilized to tin Imst advantagi 
When u shaft rotates in a plain hearing It slides 
within this l>caring on much the same principle as a 
sleigh slide s over the snow Rolling friction, as ex 
nnpllllod In the carriage wheel Is far Icsh than sliding 
friction of the same relative load and the adoption 
of ihe ball lienring really was nothing more or lees than 
tin lutroductiou of the rolling type of friction Into the 
wheeUmbs—-Just as the rolling friction of the ontslde 
rim of the wheel had impressed the first trading nations 
wllh Its superiority over the sliding runners of old time 

sledges 

The modern hall bearing 
Is not a haphazard lnven 
tlon, nor has it reached 
Its present state of almost 
uncanny accuracy without 
serious difficulties Units 
of measure, foYmbrly em 
ployed only in the construe 
tion of highly sensitive op¬ 
tical Instruments are an 
ordinary shop-tarn) in the 
modern boll bearing fac¬ 
tory Fractions as small as 
one-twenty thousandth of 
an Inch drop from the lips 
of shop foremen ns If 
there were nny human 
eye capable of appreciating 
such a Measure! The lay 
mind has no conception at 
all of what one ten thou 
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Final Inspection on a glass tray tor surface blemishes, 
soft spots and fire cracks The girl holds a 
piece of white cardboard in her left hand 
to reflect light onto 4Ae balls 


sandth of an Inch represents, nml vet this measure is 
the limit of inneturuev t^rmlited in a hall hearing 
while several ninuufnaurtis of steel halls cut even this 
minute fraction In half nml demand mm urate work to 
wlthlu one twenty thousandth of mi im h Let the 
render take a finely graduated steel rule on which the 
inch Is divided into 64 parts lit him try and imagine 
one of the small spnocs subdivided Into dOO sections— 
and In will hnvo obtained a fraction still slightly larger 
lliun tin amiraiy limit in a steel ball plant 1 
How sui h Incredible accuracy is obtained under the 
gemral working conditions of a largo machine shop, 
is one of the marvels of the ball bearing industry 
Among the industries of this country whhh were 
hurd lilt bv tin. suddenness of the European war, none 
perhaps revived such a shock us the ball bearing in 
dustrv, and none, to its credit be it recorded rose so 
quickly and successfully to the demands placed ou it 
At the time of the outbreak of the war one half of 
America’s consumption of ball hearings was supplied by 
Europe, either a* finished balls and beuring* or as the 
raw steel of special composition, which U required for 
their manufacture 

The Itaw Material— Bv far the largest part of all 
balls In ball bearings are made of chrome steel, com 
IMHinded and nieUtnl according to a formal i invented 
by a Herman engineering chemist to rrunny and 
Sweden in particular made a »iK*eialtr of producing 
this kiud of steel and reached such a state* of perfection 
that other nations, instead of trying out and testing 
their own steel alloys, come to regard these two pioneers 
as the only available sources of supply During the 
year* 3D10-H Ihe demand for ball bearings in this 
country grew so enormously as to surpass the capacities 
of the European plants, and a rival Industry In 
this country arose which 
at present bids fair to 
command the markets of 
the entire world Huge 
plant*have been bnllt, still 
larger ones we proposed, 
while Europe Is unable to 
attend to Its business of 
steel ball manufacture for 
bearing*—being too busy 
making iron balls for 
shrapnel Sweden alone is 
in a position to Ship bells 
and bearings to the United 
States, but its whole out* 
put Is but the promtdal 
drop in the bucket, when in¬ 
tended to supply the Amor 
kin automobile Industry 
The present output of 
balls and bearings^tn this 
oountry is not known pi* 
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peed*!* A fairly accurate estimate place* It at 60.000 
topa of chrome steel, in the raw form, and not less 
than 18,000,000 complete bearings in the course of a 
yew. One of the largest manufacturers of ball bearings 
turns out 20.000 bearing* a day, while the foremost 
manufacturer of steel hall* can produce for this purpose 
0,000,006 ball* a day The number of balls In each 
bearing varies from 12 to 88—the first being an ordl 
nary u single row " bearing of the small type, the latter 
U double-row bearing of the largest else The number 
of steel bells mentioned includes those used to bltyt lea, 
automobiles, baby carriages, sewing machines, talking 
machines and other anklet bought and used in quan 
tlty The uumber of bearings given includes only those 
to the automobile and motorcycle industries. 

Shaping the Ball*— Although the construction of the 
entire bearing in based on the greatest possible accuracy, 
it is In the manufacture of the revolving steel balls that 
the chief care must be taken. A slight un¬ 
evenness In the “ race ring " or the " race* 
way "—as the sections of the bearing it 
self are called—does not have the dis¬ 
astrous results which follow the Introduc¬ 
tion of an uneven, or slightl^ larger ball 
into the race The ball because of its 
inaccuracy has to carry momentarily the 
whole load, or is subjected to sudden 
stresses far beyond its caparity It (racks 
—and the whole bearing U ruined unless 
the damaged ball Is speedily removed 
from it 

The best bearings, however, are so accurately pro¬ 
portioned that each bull carries the same maximum 
load 

The chrome steel, from which the balls are to be cut, 
arrives at the factory in the shape of n thick steel 
" wire "—somewhat larger thun necessary for the cut 
ting of tb* bulls It la re-drawn to size, and fed into 
a machine width <utH off small cylindrical pieces 
These pieces immediately drop Into a second machine 
where they are gripped between two dies nnd squeewMl 
Into globular form This squeexc leaves the future 
balls with u ragged “ fin " where the two tlh a have me t, 
and a rough grinding process lemovcs this in* till edge, 
before the balls are sent to the heat treating furnace* 

These furnuees gns fired and electrically controlled, 
are a wonderful night More than n hundred are 
grouped in the fattorv of one of the largest makers 
and every one is directly eonneued with a switrillionrd 
fitted with a potentiometer pv lometcr This imdru 
rntnt registers the smallest rimiige of tempt rnture In 
the furnaces, three deg Fnlir bring (ousldered the 
limit of variation jiennlHBilde 11 k furnaces June an 
average temperature of 1 700 1 750 deg the exm I treat 
iuent for each shipment of steel being prescribed by 
metallurgists after a complete mmhsls of tin cum 
l>ositlon of the stool nnd laboratory tests of its prop*r 
ties If the temperature in them furnaces vnrit* moie 
than three deg from thal required a gr^n or ml dec 
trie light (too cold or too hot) flashes the sigual to the 
runmee Inspectors whose sole duty cousins in watching 
for these signals 

After leaving the hurdenlug furnaces the balls are 
placed Into hoppers, from which they are fed to 
vertical grinding {Use* covered with abrasive materlaJ 
When the machinal* revolved, the balls 
roll in a V groove being fed into the ecu 
ter of the dines ami travel to the outside 
over the abrasive, whence they return to 
the center automatical^ This grinding 
process is extremely slow as the balls are 
so hard that the time required is from 
three to five hours, depending ou the 
amount of reduction in else necessary 
Every now and then an attendant takes 
one of tho Mils from the outside of the 
discs and checks it on a gauge Wlun it 
has reached the required alee the hopper 
Is taken out and tho contents dropjjed into 
tuba, mounted on shafts Inclined 45 deg 
to the horizontal A quantity of small 
bite of leather la mixed with the balls. 

As the tubs are revoked the halls roll 
rapidly over and over against each other, 
and against the leather until tho fine 
abrasive dust from the grinding has been 
removed, and the product has taken that 
highly polished exterior which one un¬ 


edged pieces of the hardest steel are mounted almost 
parallel—the width between the extreme ends differing 
by only a minute fraction of an inch The balls Issue 
one by one from o hopper, and roll along the edge* 
of the steel knives until they find a spot which permits 
them to drop through Twelve boxes are placed below 
the assorting knives, and they are so Arranged ns to 
receive only such balls ns differ from all the others 
dropping Into tin same box, by less than one ten thou 
sandtli of an Inch At the extreme ends of the knives 
are boxes for the “ mtsflis —that Is to say for balls 
that are either muctfHoo large or much too small The 
percentage of these wasted balls Is very small 

Path box of bulls Is thou turned over for final In 
speetlon to glrlw <n|K*cially trained In this work fiuy 
are placed alxiut fifty at a time, in wooden tru\n huv 
log plate glasM bottoms on whith th( balls ur< rapidly 
rolled in various directions The slightest irregularity 



The raw material, and bails to their five stages of manufacture 



Testing ball bearings with a Brlnell machine 
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Lett photo-microscopic apparatus, used for examining micro-structures as weJI 
as the finish of races 


one" ball neewwary to complete a bearing from anv 
other box thun the one he ban been working with 
tor there may Is a difference of one five-thousandth 
of on Inch latwoMi the coniudH of two boxes, or even 
more and that would hjk*1 I dlHUMter to the bearing 
At the assembling tables the bulls are met by the 
bearings coming from anotbe r part of the plant The 
bearing in tin first rough stages umhrgoeH the same 
process of euttlut off rotikh grinding and heat treat 
nient that the balls puss through 1 urge rings and 
ran h— u h th( outir I eonrings are talIfni arc cut d! 
rerilv ftom ehromc steel tube* of the required dtamrier 
nnd then ground and ludlshed Small rnus arc cut 
from solid burn and each race Is subsequently bored 
out 

The method of nawembllng differs In the various tvpe« 
of bearings Where the old sty k uip and cone for hi 
cycles Is used it is very simple and requires no ex 
plumitlon VV In re solid races are used 
without even tin famous Hiimll muhl 
liotrii in the uiite r and turn r runs 
through which tin last tew balls In e aril 
race nro sprung T wiilb cvaetlv opposite 
ouch other the Insertion of the Just two 
or threw balls la hlgldv Interesting Sjjo 
t hilly de stgiH d [wU< ntexl machinery 
springs tin Inst few halls into these 
hi tvs In such a wav iih to avoid deform 
lug them 

Where soft steel outer shells are used 
the assembling sequence Is us follows 
First the outer rara ring then the center member tiie 
cages and ait the halls (one bv oik) and finally tho 
second outei ring which Is squeezed on The bearing 
Is tlun luouimd in a lathe and tin soft steel shell Is 
spun our the oj«n end f lh* beurlnk Is completed but 
so tight that (t cannot be turned It is now gripjied In 
a <limit and pu usurp applbnl to the outside with a 
burnish* r Tin s »ft ste< 1 giw* wn\ limb r the pressure 
nnd flows until tin outer sin II Incomes slightly 
liniriliimd and tin cups arc loom tied A few moments 
of such spinning makes the hearing tun TretlV in its 
sin 11 the outside deformation and discoloration In 
the burnishing process Is runovptl b\ grinding and 
polishing on the (Uitslde while all foreign grit and lint 
is removed bv forcing oil under pressure through the 
finished leearlug It is then packed In grease-proof 
pn|sr and ready for shipment 

If the ave iage motorist took one thousandth ns imie h 
tare In the use nf his healings as the manufacturer 
takes in making them time woulel never lie any com 
plaint lint bearings are subjestenl to Htrasses fur which 
tin \ linn were Intended and to abuse by being run 
without luhrlenlion or with broken uteri balls Pro|>erly 
tieatcd the Ainerlean ball Inuring is at least equal to 
if not bitter than the foreIgn made bearing Without 
It tiie automobile Industry would Ik in a sorn 
predicament 

In What Position Does a Pointed Infantry Bullet, 
Shot Vertically Along a Straight Trajectory, 
Return to Earth? 

I1F\ lids question was raised seven years ego to 
the im rlodlcftl und ^ \ affc, there wm no 

unanimous opinion even among hunters and gun a* 
pi rtw In order to solve the_ problem a 
8 ]km iul shooting stand was irtMtenl upon 
the i \i>v rimontiil station of the l)t uht h* 
Jag* izritung in Neudam (Mark) the 
strong roof of which afforded uniple pro 
teMtlon against falling bullets (lose to 
this gallery nil Infantry rlih was rinnqKMl 
in sue h a |Hndtiein as to hi ml the bullet 
upwiuellv In an ahsolnteh urtieal dlree 
tlon 1 he experiments were tarried on In 
the proximity uf a lake the surface of 
which wiiH froren I he Ire was eovired 
with strong planks shotH wete fired in 
almost absotutelv mini weather ami tin 
bullets scan lied for In the plunks uj»on 
the Ire 

Jt wmh shown that an infantrv rifle 
laillel shot upward In n vertiml direc 
tlou passe* downward again in the same 
position In which it passed upward I e 
it enrno back again to tho earth with 
its Irnttom first Wliv was It not upset 
at Its culmination point' The bullet 


w: 


consciously associates with the ooauneratal bearing 
ball*. 

The ball* are new ready for moon tin* In bearing*, 
bqt there la a considerable variation to their sixes, a 
variation reaching a* much a* on* five-hundredth of an 
inch A* the limit of inaccuracy between two ball* to 
a ring)* bearing 1* one ten-thousandth of an Inch, then 
I* still an assorting proem to be gone through before 
the ban* are ready, 

Atoorttoy BtBk —Next to the manufacture of the 
bsfis* the assorting proem Is of the greatest Interest 
tn the average visitor Two long, V-shaped, sharp* 


to the roll lndtAtefl a defect In shape that is instantly 
detected by the trained inspector* who also are wonder 
folly expert to detecting other defects Quite n number 
to each box fail to paw the sharp ay e of the girl t barged 
with the ftoal tasting 

In some plant* wonderful automatic device* are em 
ployed for this purpose, a* machine* never tire, and 
are not affected by the human element 

AutmbUng the Bearing —Each box of finished bnll* 
Is then turned over to the assembler* who are only 
permitted to use bails of one box for one stogie bearing 
Under no circumstances must a man take * just the 


wiih Hiibjectcel to iwo forte* the profiling force and 
tile twist The propelling force ceiinea to act at the 
culmination point the bullet stAnrts HtJU for h moment, 
then logins its fall But the twist has as yet not 
stopped ami there fore it atari* ItH fall with twist a ml 
that in the name direction of rotation It Imd when fired 
A* the bullet, rotating upon its base plate, offers a 
greater surface to the air, its fall must be very slow 
The damage done to the planks when it strikes the 
ground is always slight Even on Impact the twist had 
not stopped, for the warping of the wood fibers In the 
direction of rotatUu of the bullet could be seen 







10 
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The Automobile of 1916 

Prominent Innovations That Distinguish the New Models from Their Predecessors 

By Victor W Pag£, M.S.A.E. 


W HRN the many excellent cam produced during 
tho aea»on just pAKsed were tlrst announced the 
motorist and those iu the Hiitomohllo luduntry believed 
(hat tho dev* lopweut of the modern motor car was 
mulling a point where improvcmonts would la only 
a matter of minor dolttll and thnt no imlkiil devel 
opmenta would bo announced for the car of 1010 It 
wan Ixlie^cd that the eight <\ 11 n*kr motor mnrkod 
the practical limit of rh* nniltlplh at Ion of ryilndem 
and that no further Hltiipliry lug of tin mtKhnnlHtrt was 
IKWHible or prmJJuil It 
wuh eonmied 1>3 man} will 
versed In automobile 
Btruollon Unit 111 * pnuthnl 
limit in wiiirtd icdiiitlon 
hud liccii rrmhod It was 
thought that further price 
mho (leu could not lie 
math without n marked 
sner Met in qnaUi\ 
loutran (o the gniernl 
bclbf (Iu doudopm* nt of 
the automobile did not 
reach the (Inal |>oh»t be¬ 
ta uh* (here uro Just as 
marked mechanical Sm 
proveiiiintH In the dcHlgiui 
offered for the 1010 season 
as have Iteen jirevloiisly CMcn a** 

nuidi tu any veur slrntj tho 

uutumohlU attained Its The twin six auto 

piescut general form 


urea nhowlng this to bo true So the problem resolves 
Urn If into tho balancing of the advantages and increased 
maintenance cost of tbe eight and twelve cylinder can 
against the simpler four and six Cylinder type*, and 
arriving at a decision in this controversial Question. 

Improvements in Engine Design 

It is not only In multiplying the number o t cylinders 
or arranging them in V form to obtain compactness 
that the automobile power plant of 1916 has been lm- 
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seats la ri< yl clod at the lower right hand corner 


Popularization of the 4 — 

Eight- and Twalva- 

Cy Under Cars J|L 

Ab a logical result of the JJw^ 

eight cjlluder movement, Aluminum.^ 1 

the tulnslx or twelve 
cylinder engine stands out 

uh on* of the most marked ] 

developments of the now Aiumiflijm 

suison The adoption of &Nn*r 1)1 

eight tyllndtr motors by a tf TF^lt. 

large number of manufac n 

turors for tho coming Hea 

son Is also a surprise not AhuNrHim/^/r- t¥! 

because the practicability Cw*cmJL ljg 

of tho \ < Mg]no having that 

number of flinders was I jH — TV— 

questioned but because the y*j 

six cvllndtr * nglne had \ _/ 

bom dcvoloiiod to a point 
where It vvns tliought suf 

fklent for all practical ^ ^ ^- 

ikhmIh 11 not only pro- sm o«nn e.« ^ 

\ Ides smooth running and u "* ,M * i< 
even Hpplbntlon of power Aluminum 

Willi «i reailj amleiation, ^..^“TJu^Tindfr*.? 

hut It also provides a shown at (' i> 6 Hint / 

. . . , iwmti* 1 * * 1 < ylctod at the lo* 

powtr plant that Is prac- 

tliallv \ lhrat lonlew nml ji f 

that (fti> 1 h throttled down I 1 Itfj gari |4 

so a, very low tar speed 

may tie obtained without led $ I lS “"yt J 
shifting guirs V * \J 

When first introduced it L , jjfa 

was thoughr that the eight lU L-jffi r 

cyllnd* r t nglne would be /pKfiSff 

suited only foi the larger /^gkjWjl 
cars and that tho added r—— fly* 

tninpllciitlon would make ifl jew 

this t>pe unsuitable for 1 / J \ 

use in (he modernti price*! j ^ 

cars pim hHWHl by people || / \\ 

of modt's] im*nus who ] l J . -- U 

act ns t In ir own clrnuf f If \V 

fourH K\(u this Ullef (\ • | i^«wr > Q 

wns destin***! to Ik * hanged KL jfc 

by tlu intnHluetlon of not [jj __ | ^Vr—— yj 

oil)> sum 11 eight c> Under (jf \r£s , g 
motors, but also small V 7 jTjT a ^ 

twelve cylinder power Ji “ ■■ g 

plants Intended for cars t ^ 

mllitig around $1000 

It not B 0 CU 1 to the A _ p]%a 

nrltir Unit there la a auf oUnt fl-l'.rt Metioul 
flcleutly marked edvan ^“ a *f^R*nS?lfbi?nSI 

tnge In the use of eight 

and twelve cylinder motors to warrant the added com¬ 
plication In cars Intended for the masses. Repair costs 
cannot fall to increase In almost a direct ratio to tbe 
number of cylinders employed as relates to power plant 
maintenance FXpert repairmen have submitted fig- 


The twin six sutomobfle power plant Is the latest development la Internal eembastion engines 
Intended for motor car propulsion 

It will Ik. fouud on n uunihcr of thp 1910 models. Note how tbe routinely small tnzlefl between (he cylinders nukd 
pooelblr tho pludn* of the wanr pump, generator and electric starting motor at the Side* of the crank caw. 
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Aluminum will be used for more automobile engine parts during the coming season 

Thv Brntlonol vkw of the overhead valve motor at A »bows the use of slnmlnuna cylinder block and cylinder bead 
canting \ aU cylindir aluminum block casting 11 * shown at B while various Interesting forms of alumlnmu ptHtons sre 
shown at v b B and / Top view of a four cylinder aluminum block casting showing the use of Iron plates for valve 

Uiiilu lb i\i td/ tiul a! fhd Inwnr iHobt ba*w1 iwisita•* r 
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Group showing gome of the 1916 develop m ents la dumte Matraeden 

A —Plan view of chassis outlining simpis assembly possible when Hotckktts tfxtvs la used to connection wttfc Salt PP1 
PfAht. fl—psrt sectional view depicting con st nh Al o a of cord tKtE-bKrwttslmsSsiil** bslag worm *£S 
b -—Pndcmlung rear springs that promote easier riding, j—yums fnsJ 5m ■*»■*>— rear 5u lsrannn umsr t 
verwb r—Removable limousine top that will convert itsudsMtSSsg ear topoe better SMpSfl SS^wtS; 

irarrant the added com- proved. The speeds of crankshaft rotation are higher riWs a mkrltM rod 

o masses. Repair coots than ever before, and many touring ear motors ton at gaud! four cyUnteff 

vt a direct ratio to tbe higher speeds than the racing oar power plant* of a heaty Oran Mb 6 

i relates to power plant few years ago More power is therefore obtained for wtfflk 10# pOOnA* 1 

w have submitted fig- s given piston displacement than tOrmerty t this bring tons, and nppifr feah 


made possible by an tneraasa in valve afaea, riwngri in 

compression ratios and the adoption of automatic 
pressure feed lubricating systems that iavdre the thor¬ 
ough lubrication of every Internal motor part The 
great Increase in crankshaft speed has been made 
possible by better balancing and the tightening of rcrij^ 
rocating parts. Aluminum platens hare replaced cast 
Iron members la many motors, as these weigh about 
one-third as mug* as the cast Iron forms of tbe same 
sine, while the reduction in tbe inertia forces has made ■ 
(~ \ possible to Increase the 

engine speed without cor- 
responding!? stressing the 
connecting rods, crank- 
^ _ CkV \V shaft and engine bearings. 

w. Aluminum has not only 

/ been used for pistons, but 

J ® ^ J a number of motors will 

if 0 ^ built for the coming 

iSy season that will use slum- 

itium cylinder block cart 
k logs as well. Of course, 

TO 'jgkuS the aluminum nlloy is too 

soft to be used as a bear 
jjPKfc hrir&rJ lug for the piston and It 

will not withstand the 
hammering action of the 
wjwwiiwri fc valve. This makes tho use 

of cast iron Imperative to 

■ * 11 i Ti y 11 !■ all motors. When used to 

"bastion engines connection with an alum 

„ . Inum cylinder block, the 

twwn (he cylinders nukd . , . . 

■ of tbe crank cat*. cast iron pieces ore placed 

mu «« fttmtti to thG “ould so that they 

w* H*^SkS*tim act as cylinder ltoern and 

N\ . valve seats, tttjd tho mol 

Ofi jr ^yfl ten metal Is poured around 

SLr 1 Sg them when the cylinder 

f /5\ | IS cast It Is said that 

3 8 B this construction results 

B in an Intimate bond be- 

g I I twoen the coat iron and 

5 ■ i_■-iii =zJ the surrounding aluminum 

metal Aluminum has for 
gh D jtourftHc Moon ft number of years been 

Ml/^^ar\ used to many motor car 

parti. Alloys have been 
JwUMMfk/ hSTSSSw developed that have great 
Mock cwtinc er strength than caBt Iron 

- -;- < — / and that are not so brittle 

lt * uim for ^ nif ° i(i!i ' 
jj | ww/jj • clutch cones and engine 

X^JPJ [o o) crank and gear cases has 

been general for a num 
mo PWM mcorpoftM in ber of years. 

« 8 to*tor»ov*h 4 S H » At first thought It would 

dng sosstm seem as though aluminum 

■ of alumlftaru piston* sre would be entirely unsult 

IC of Iron plate* for valv* ed f or ^ j n those lK»r 

tlons of internal combus¬ 
tion engines exposed to 

_ the heat of tbe explosion, 

_ on acoonut of tlio low 

melting point of that 
meUl and Its dlsadvan 
tagepos quality of sud 
dcnJy “wilting” when a 
/ critical point to the tem- 

perature is reached. Those 
^ who hesitated to use 

QJ I aiumlnum on account of 

r^J YjjjJ this defect lost sight of 

the great heat conductlv 
ity of that metal, which 
U considerably more than 
that of cast Iron. It waa 
found in early **p*rt- 
msnts with aluminum pis¬ 
tons th*t this QUritty of 
Quick cadUtlon mritet tb*t 
aluminum pistons re* 
matogd conaidwaWy cpol. 
«r than cart iron oust In 
^ . service, whidh was attest 

IXttorikritMW ed to by the reduce^ 

«f ptouotm «#*• po+ 

• xfckrt rKMtaa la jwnr pHnt wpItM, 4 
wall bat crUaAK aetbM *Utt n*'ji* 

tw *wa, fW» am f*$ tafcH fa 

ffJRSBtet ssSSz&a 
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fystMft of cast hrotu Alombmm motor# 
*r*tolG*tf*t m experiment^** a eonridersble number 
boro beta In us© on Cm during the post year 
vrtftott tits owner# of the Cart bring apprised of the 
Quit Ateoifltriy ho complaint wu made in any cate 
Of tfc# tl ttrinbm motor and ii was demount rated, la 
riywWitf to the wring In weight* that the motor* coat no 
mw* fh assemble and cooled much mono efficiently than 
the eaat Iron form. On* of tlie drawback* to tb* use of 
ahtmtanjo la 1 U scarcity, which results In making It 
a M near precious * metal 

ft* detachable cylinder head which has been used 
for a aOmber of year* by a popular priced car manu¬ 
facturer demonstrated It* practicability In tuch a 
marked manner that nearly all of the newly designed 
Ongfhee will u*e the detachable head con*tmctlon In 
connection with block motor casting*. 

A tendency noted In the 1016 automobile power plant 
derig* l* the use of overhead camshafts and the pro 
Virion of almost direct positive valve actuating 
mochaniam. Every part of the valve sys¬ 
tem la thoroughly enclosed and all porta 
•Object to mechanical depredation are 
copiously oiled by forced or stream lubri 
C&tkm, Another tendency Is the simp)!ft 
cation of the power plant exterior This 
end la being attained by the complete 
enclosure of the vahe operating roeehan 
lam and by the elimination af the Intake 
manifold and those formerly used for 
conveying the cooling water, and In some 
caaea even the exhaust pipe has been dis¬ 
pensed with. 

Practically all modern automobiles are 
equipped with power plants of the unit 
type, In which the engine clutch and 
change speed gearing are attached to¬ 
gether and the whole assembly supported 
by three points on the chasel* frame 
This construction has surWvcd the test 
of time, and experience has demonstrated 
that it la not only superior from the point 
of view Of the manufacturer In reducing 
assembling cost, but that It also works 
out to the advantage of the motorist by 
reducing the engine repair* necessary 
when the older four point suspension prin 
ciple was used. The power plant «us- 
pendod by throe point* is not affected by 
the unavoidable frame distortion and de 
flection a* the more rigid supitortiug 
method Is, and os the engine supporting 
arm* need only be made sufficiently 
strong to support the weight of the en 
gine, the assembly can be materially 
lighter than In that construction where 
the crank case arms must be strong 
enough to resist displacement of the 
frame members 


SCIENTIFIC AMERICAN 

ThS popularisation of the Knight sleeu \al\o motor 
by one of our largest automobile producers ami the 
redaction tu price of curs equipped with this motor bv 
a number of other licensees of the holders of the 
Knight patent menus that more motorists will in able 
to avail them*l\en of the many substantial advun 
tagee of this (lenlgtt Curves that have been made as 
a result of sclentiflcally conducted power dctiruilnn 
tion have dawoustruted oomluslvdy that the Knight 
type motor gives more power for a given piston dig 
placement than any o|^cr form 

Motor* having L typfe cylinder* give somewhat less 
power than those having T head cv Under* Thin la 
because larger sized valves aro made jKMsible by the 
latter method of construction, Similarly, \alve-ln Uio- 
head motors give more power than the other poppet 
valve forum, although the Knight sliding sleeve tjiw 
is fulh us great hh improvement over the m<mt eili 
dent i*>ppet vnlvi type a* that 1 * over the other two 
methods of valve location 


Detoch*W« 
Cylinder Heed 




Overhead Cemehett 

Detectable 
CyOndtf Heed 

flywheel dear 
Driving Pinion \Motof 


Carmhaft -j 




VUve Actuator Velvet 
Prominent features of the 1916 automobile engine 


The lightweight high awed six n Under engine elmwn at A is * rt prvHentath e form nu,h 
«m Ik supplied to funahib nwtfve iw,w«r for many JOltJ ni«1hm, priced <nrn The overJiewd 
cftniMhAfl of tho fonn shown at It nnd /> Is another povM*r plant devclonimul l Ik Ibnrilx 
drive ur automohllH plnluu nlmft hIiiiwr at r Ik a finturi of many ele<trl< uiutorH 

Its having Ucitai popularised hy the increased demand for BlmplUled imthnulmn 


Th* Trsnd Towards Battery Currant 
Ignition 

With the universal adoption of electric 
starting and lighting systems has come 
a marked diminution in the number of 
firms using high tension magneto ignition 
Inasmuch as practically all of the lighting 
systems operate on the principle of keep¬ 
ing the storage battery constantly charged 
by a small engine driven dynamo, it is 
believed that the unfailing source or cur 
rent provided in this way will result In 
equally energetic ignition from tlic bat 
tery as from the magneto The con ten 
tion made by adherents of the battery 
Ignition system, that this will provide as 
hot a spark as a high tension magneto 
wlU, does not ring true when one con 
riders that designers of all the racing 
earn In which absolute reliability of the Ignition system 
Is essential, and is which maximum power output la 
required of die engine, continue to use the high ten 
sioa magneto. Undoubtedly the battery ignition sys¬ 
tem produces a sufficiently hot spark for all practical 
purposes. 

The Increasing adoption of the twin four and twin- 
•tic power plant ha* not put « quietus on the develop¬ 
ment of the four or six cylinder forma, A notable im* 
provemeut bus been made 1 * 4 number pf cases to 
four cylinder motors and my smooth running obtained 
by counterbalancing the crankshaft throw* with small 
eouhterwrighis footed integrally. The same favorable 
influmck obtained by the us* of lighter reciprocating 
parts and higher pfcton speeds can also be extended 
to the four and sit cylinder forms, and atym proper 



Three-plate dutch and the multiple dry plate forms are Increasing in popularity 
Owing to tho use of multiple tyllmler motor* tho throe speed Kearact of the compnet form 
shown at < In replndng the four *iK**d type 

Innovation* in the Power Transmission System 

In considering the power transmitwkm systtm but 
few innovation* have Iteen made The spiral bevel 
gear, which foalved considerable application during 
the past season le being used iu mam more rear axle* 
than heretofore The spiral t>evel driving gearing Is 
not only quieter than the straight bevel form but U 
fg also better suited for the lower firm! drive gear 
ratios m*d© necessary with the higher speed eugluea 
that are generally used in the 1910 models I he doubts 
that wore expressed relative to the durability of the 
spiral bevel form hate been dispelled by tin success¬ 
ful record of the 1M5 cur* equipped with these gear* 

It Is expected that this form will receive even more 
fszteral application a* the manufacturing proe©«aofl aro 
Improved, making possible a reduction lu iuittnl «»st 


attfetfeo 1* mm ta. tb« fokitet of V«re «4 to tlw manufacture*. There has not been the lncrwwo 

trelvft MtMa u I* pitf irr o y wn tkio lft the Ore of worm W*Kn« on pleasure care that was 

tu *»f*mnrfcttrt for®* mm*** **«&*-‘ p»4tct«l, except to thore propelled by electri. l*wer 
ttTutll form ifa&a&madmmMC 1 Worn dflte jcutnc bM become wry popular, how 


ever, In commercial vehicles The reason is that the 
worm gear is not hh well adapted for the high ratios 
nmltd In pluiBurt car service hh the less expensive 
spiral 1 h\(I gear I h nud tin re Is \erv little iu favor 
of tin worm gearing from lhe \ lew point of silence, 
though Ir Is somewhat more efficient a* a menus of 
final drive 

But few ehangee are noticed in clutch and gearset 
design l In re is n general t< nduu \ to use the dry 
I>lute cltiUli( t s of tht multiple disc tiud three plate 
forms lu whhh mu wt of the driving numhcia Ih faewl 
with asbestos filuiounl matt i ltd lho cone dutch 
however muiilns (M)puhir Ihuuihi of lls ilmplhltv 
und uise of ojM ration lho multiph disc cluteli luv 
ing u imiltiplhitj of plates runnhiK, hi uu oil hath is 
losing ground in favor of the dr> phitv fouu The ftnir 
speed change msssl ar hus Inin pructlcnllj dim 
innted b> tin im reusing us« of lower finul drive iu(Iom 
nnd the multiple cdlmltr < n^im^s of the hI\ tight iintl 
twelve tvliuder fonns. Thns* h|whsIs o|m ratiri on the 
edocthc principle are now gdiernlly used 
because that iiuiuIh r Is ample where u 
flexible motor del luring un tun torque 
1 b used This lm» resulted iu a marked 
compn< tJiesH in gear l>ox eonstrnt tion 
Ihe Mhafts are made shoit and of sub 
Htnnilal pitqsiilions In pradludl^ oil 
eases the main shaft of th( (pair l>ox Is 
umuiUcd ou nut I friction lamrluga, those 
of tho ball tyt>* pmlominatlug Tho laj 
shaft of a uumlter of nuslt rate prletsl ears 
revolves on plain or some of the cheaper 
folios of rolh r tourings. 1 his is not n 
|>oint (hut h nds to conserve theoretical 
i flit iem v but It is one of the Btcpa taken 
to rtsluet ctwd of production The full 
ball taming gear set Ir used by those auto¬ 
mobile makers who still place quality and 
freedom from trouble uIkjvl low cost of 
pnslrn tion 

A gnat imrmw is nohsl In the use of 
tin hIIi tit chain for oumRlmft operation 
und also for driving auxlliurj cledrlonl 
upimr iti ih In all powir plnntR where thiH 
im thml of drive Ir used gnnter nttuithm 
is lM*lng |uild to tin provision of adjusting 
mtttitH by whkh dm hi nhuk may !>e taken 
up after the engim hns lietu used for a 
time h ml th« various links and their bear 
lug pins have IsMfiinc aliglitly worn 
Anotln r point until isl In (connection with 
power plant dislgn e^iiedallv lu the new 
dglit (jUnder and twin six forms, la that 
grtntir uui sslhillty of auxiliary com 
pomnts Is tirovldcd foi than wns noted 
iu the Hilly designs This is particularly 
evident iu (lie twelve tylimitr forms the 
lesser angle I*(ween the ejllnders making 
jsiHKihle tho JiKiitlon of tho starting motor 
generator nrnl ignition H>Ktem ut the Bides 
or front of tin motor leaving the space 
J**tvv«Hm the e>llnders for tim carbureter 
Marked improvement Iihm also beem 
made in uirbuutur design duplex forms 
having been evolved consisting of a com 
limn fl(Mt chumlior fcHsling two s>uehro 
nl 7 Hl mixing eliambers one lu lug use*d for 
nidi block of cylinders Owing to tho 
(cmtlnual sjietifle trinity retlmtiou nnd 

ImiKivcriahmeut iu the grade of gasoline 
provided for motor ear fuel the use of air 
stove* around the exhaust pljie connected 
bv means of n ih xllde tube to the primary 
air Intake to huit the mixture I* nlmnnt 
unlverwil Other feature lu connection 
with carburetor Improvenant are the 

auxiliary air control and choke valves 
provid(*d to secure chh> starting and In 
the curium t« r Use If Uie wh lumbal inter 
connection of the gasoline r^uluting or metering valve 
with tin Jiuxllinn air intaki mechanlsin The uro of a 
dash |K>t piston ai ling against n pm nmatlc cushion or in 
a bath or liquid fuel to nt*ndv Urn air valve ml Ion Is 
alRo growing In popularity Most uirbmetors are lielng 
bolted dlreetlv lo th< Intake passaM roied in the ivlln 
der block Hlininatlug tin ink t manifold f lhe use of 

the vacuum fuel feed system whhh flrRt Intro¬ 

duced last year Is Increasing whhh may he taken a« 
an Indication that Its merits over tin old styh air 
pump or i vluiust ga« pr^sure feed Ih now gem rnllv 
rewgiilrcsl I'racticnlly all (arw have the fuel tank at 
the roar of the chnssl*, win re It umy Ih* easily reached 
for filling 

Chang** in Chant* Dnlfn as RrfUctid In th* 1916 
Motor Can 

In connection with chassis design the most evident 
point is & simplification of detail and the reduction 
to the number of parte used to operate the brakes or 

(Concluded cm png* 44) 
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On the Lincoln Highway between Tahoe Tavern and TaUac, Lake Tahoe* California 


Seeing America and the ^Lincoln Highway 

Necessity of National Cooperation 

By Henry B. Joy, President of the Lincoln Highway Association 


“CJH 4 America Mrst ' is n cltvcr plirnso It is 
k^tloor lim niiuu It as it Hounds good and means or 
Iwin muiiii lit lit or nothing On* might just as well 
mh lw tin ordliuir\ man to th* Moon Mint or 

s« South Vfilui Mrst if tin literal me. lining of the 
admonition Is to U attempted 
Outsldi of rallumd trains from which mu tnn really 
nee or hum on lilt U, sen lug America first or last is 
a mutter fimight with itrinln dlllUullles to those who 
hail a ilia dim ilmliintiun lu tin nun Ur of hot* 1 maun 
modntlniis ninl who vnlm Uuti < milfoil mid frame of 
mlml whin at tin whml of a touting < ur 

Hut tin constant iteration of the phrase Ih having 
its eff« t Jhuj vear H gains in rtnl inclining as the 
Improvement of Vnarhas through connecting unites Is 
aihunml 'I In nnmln rs who nttimpt to follow it glow 
as tin jHisslhilit h s of long dislniirt touring in this 
lountij Imieast 'Jim tHle of Hu trmiwontiin ntal trip 
Is still one of lnttnst to t lie sportsman or woman lor 
In who starts to tmir Annrha lu the rough must go 
preparisl to Hie t hII conditions of roads IwhIh and food, 
ami to him who startH out without this knowledge tlm 
words fvs Amu h n Hrst ’ conn to hn\e n tjuical 
wniud to he uttc red sar 
eastluilU ns 1 11 m cur sinks 
from under him In stum 
rainswept l>og or as lu lit s 
down to a much nailted 
rest latwis n cox* rs none 
too chan In an atmosphere 
which r* minds him of 
home— It Ih ho differ*nt 
As lnm ha n customary 
wltli ini during the past 
six or tight >tnrs I took 
my annual \mat1o« this 
jenr in thi form of a trip 
b$ uutoinoldle to the Pa 
clfk t oast oxer the J Ineolu 
Highway 'J\\n jonra «m», 
when 1 mad* tills same 
trip, I was doing some* 
thing out of tin nrdhmrv 
one pcihnps of 50 tourists 
who took tin muni jouirn*) 

Uhls spring 1 do not lie- 
lleve it an exaggeration to 
stute that I was but one 
out of 5 000 who essuyed 
to reuch the Pacific <\mst 
by motor, nnd did roach it 


after u series of ex|s»rlenc*en which would make the 
witter of the modern popular thriller blush with shame 
for his lack of Imagination 
Tot him who Ih lleves that romance and adventure 
are things of a dead past get a motor car of an> make 
or Htage of decrepitude that his pocketbook will permit 


:—•——- t- "‘x - « -y ’rv’^ ■'i^>p , w r 
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Stopping for breakfast on tbe open range went of 
Big Springs, Nebraska 


and, donning his most ancient suit head his car west 
on the Lincoln Hlghwnj with the chtermination to 
reac h Sun I rniiclHPO * or bust M His desire for ad 
vouture exjKrlonees, action color thrills setnery, 
frtsli air nnd excrUse will bo well rewarded For, 
let It lie stated here, driving ncross the Lincoln High¬ 
way from const to count Is u sporting proposition and 
will be for some years to come 
Hut In following the I Intoln Highway to-day the 
transcontinental drlxcr must hear In mind that he is 
on the first and best of the through connecting per¬ 
manent routes of travel A route which hy a process 
of evolution during the history of the Republic has 
Ikmmi established us the main cross-country highway 
from the time of the earliest settlers, with their plod¬ 
ding oxen to tho prose nt day Its course has been 
traced In blood the effort which has been extended 
upon it has been prodlf,ous. It is the liest road, the 
onl\ road leading from the \tlantlc to the Pacific and, 
from SoptemlKT, 1913, when it was announced as the 
Lincoln HighwHV, the attention of the nation, and 
partlc ulnrlv that of the states through which it 
passed, has been concent rated upon Its rapid im¬ 
provement and constant 
maintenance Yet to tho 
man attempting to see 
America over this the most 
practical of all routes, a 
picture of conditions as 
they are to-day will be 
given vrhkh will send him 
home an active* almost 
militant advocate of na¬ 
tion wide improved roads. 
The amount of work, 
actnai Improvement, which 
bos been done on the Lin 
coir Highway In the past 
two years since tho na¬ 
tional propaganda was 
started, is unbelievable In 
Its extent To have driven 
the road then, and to drive 
it again now, is a lesson 
In what Americans can ao- 
oomplish mi an undertak¬ 
ing so enormous that In the 
aggregate to is actually be¬ 
yond oampteheasidtL AM 
yet this Work, which has 
plan dm resnlt of the moat 



▲ Lincoln Highway “seed&ag ttfle* In Nebraska, IsM with 
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On NtwU’t desert WMtes the modern motorist frequently en— enters the creaking prairie schooner of an earlier day 


exhaustive efforts of the people along the route, 1 b 
seen to be such n small proportion of the tremendous 
force necessary to accomplish the task to which the 
people have set themsehetc that the necessity for a 
national cooperation Is h ppred ntod 
The West is America's gront natural playground 
From this great, hounteoUK healthgiving wonderland 
of far spaces, glorious scenery revltullrlng air and 
Inspiring vistas of mountain, stream and forest the 
crowded population of our Fust and Middle-\V«st Is 
shut off when it ralnB oy one of the most effectual 
of barriers—mud* It bus been so long uml no coin 
pletely shut off to all excursion «nd exploration ex 
cept by rail, that people, forgetting that It Is there 
have, after exhausting the possibilities of the hast 
followed overscan to the imuti (.xploltcd easily acces¬ 
sible, but In reality Inferior pleasure plans and l>cauty 
Spots of Europe With them lu the past has gone nr vor 
to return an annual contribution to the prosperlly of 
Europe, which hus been expertly estimated at o\er 
1200000 000 This year, with the doors of Tiirope 
shut with a mailed tist In the faces of Aiuerlcnn 
pleasure seekers, our home resources have be* n fallen 
back upon Our 1'mlfk Coast with Its two exiKmlthms 
beckoned tlie uiotoilst to tin Inanities of California 
aud thousands answered tlie <all 
To travel M motor tat at tons Indiana Illinois Town 
and Nthruska, tlios* great farm Hlntes whole iniuh of 
the wealth of thr nation originates during or Just 
ufUr a limit} rain Is to all Intents and purposes ini 
IHWwlhU If It rains am stop when uni an or lu the 
nenn'sl town you an lu«ky mough to renth until It 
stops ruining mid th< loads have dried off and been 
again dragged to that huuk Mtrd smoothness which 
charac terixes the I tncoln Highway fn dry weatlier 
That Is if >ou are ou a pleasur* trip \ou stop If you 
are accustomed to hardship and nr* uaiking a ImsIncHs 
of getting through, as 1 was this year you nun go on, 
making p* rlmps twculyflve to thirty live ihIIch a day 
with a prodigious exjunriltun <»r gasoline and effort, 
driving clghte*ii liourw out of (In twenty four con 
stnntly sunk to th* running boards lu a mud tailed 
gumbo wlilth Is unknown to mir hast and which hu 8 
lieen characterised us being tightv jar tint pint glut 
You uui go on wtt cold slttping wlun jou tan In 
ditches or wherever you nmv liap|ion to be stuck when 
night falls, eating whui von tan of anything edible pro¬ 
curable at luncheon counters or mediocre restaurants 
and subjecting your cur to a usage whhh ordinary 
driving would not ghc it In vears 

There are not many i»eoplc who will do this lu 
fuct during the terrible rains of late Mav and early 
June of this tear all Hcross the Middle West, our 
party was pructlcnllv the only one In motion and 1 
wa* not prlmnrllv ou n pleasure trip 
Yet the Lincoln Highway is bringing letter accom 
modatlouB along with better road conditions Increase 
In tourist truffle alone warrants the proprietors along 


main routes of travel In bettering the conditions With 
any luck, you can Sleep In a bed every night of your 
Journey between New lork and Son Francisco but 
you must not la squeamish if you want to do it iwo 
years ago the transcontinental driver prepared to camp 
out every night after he got west of Omatm Nebraska 
The. change In conditions 1 m shown in out Uphill 
lust a net F ai out on th* exlge of the Great Null iKscrt 

south of Great Salt l*uke wlure the 1 Incoln lltghwuv 
rll]»s a cautious edge from the American Sahara stands 
one of those nmbut stone structures built ns it station 
for the pony expiess riders bnik In th* days humor 
tulized bv Ur* t llartc and Itomlngton lh* ol«l trails 
continental trail is dotted wltli these relics of a dav 
when mall was relayed by daring riders and swentinfc, 



The author directing operation* ** on the ground ” In Iowa 


ponies from St Joseph to the Gold* n Gale Every ten 
miles of the western Joumev brings to light one of 
these crumbling stom huts The on* at Kish wpilngs 
1 tali differs la that it bus be* n continuously m<u 
pled and kept ill rcjutlr nine* 1H5.I It 1 b now owned 
and Luis been tor forty ymrs bv u tlinrncter us tv pit ill 
ot the old Most as th( building In o(tuples Fish 
Springs l tuh consists of J T 'JlmmusH ranch J J 
Thomas has lluxl on this run<h Murroiinded by salt 
flats and plains of vop nub chiHt and rock for til tv 
rears and be Is qk hale nml hearty tonlay as in the 
duys when Hornet Grech v stopped when following his 
own memorable axiom Go west young man go west 
Here the greatest und least have stopped aud stiptaxl 
on their way across the desert, here Mark Twain imr 


took of tlie same fried eggs and good white bread 
t* tuned th* n as now 80 miles across the desert 
Is hind ten dusty muUs J 7 Thomas has seen the 
cvedutinu of tin West as no man has Ml must stop 
at his huspllahh gat* 

Whnt 1ms the Lincoln Highway done for Ihomu*/ 
Ask him and Ijl will show vou direful molds whhh 
mime to th* simple Mt brins llu dev* Inpme m whbli Is 
taking phut lu like mt*asure dong 1 too udlcs of mad 
Head tin jHiKileil liguies lu the big aceount hook tars 
passing In I line 1913— r >2 < ars passing in june 191% 

22% An inenusi of over 700 j>er mit in two 
v ears 

1 he night v\0 stopped Hie re this sunumr gave the 
answer 1 ightecu people were gathered In the little 
stone e \pre mh station Six ear** stood outside One 
wus from Oklahoma one lH>ie an Indiana license a 
third was from Salt lake < 11v two euim ftom (all 
fornla ours from l>e holt Ml but our pirty Htuyod 
for the nlklit in the building width lu<reusing business 
has forml Lhoutas to add at tin rmr Me nil took 
rnipp* r we all bought gas and some oil \nd every 
drop of that e in and nil every e ruiub of Hint dinner 
every plunk In Hion* buildings weie brought by those 
sum* ten mules iroiu tin tie an si railway—SO miles 

lids Is but one angle of whit tlu 1 Ineoln Highway 
menus to tlu Mist Jjinuua iabb <\ implex could la 
given 1 be unsyver to tli 1 m one Is (bar rhoinns Is 
miking more money than lie e\»t snvy before aud he 
and others In the same poMltlon vvlielhei on tlu ilewrt 
or in the t It v m i e good enough business men to legalize 
wind has enuwd this tiemeiielous bn cense in re yenue, 
and are spending part of li In 1 tie furitui Jmpmmncnt 
of the road and in U Tie ting tin ntuumnodul Ions vvLdcb 
must be offcreYl to tourists Ibis Is gedug nti all along 
the Hue in varying degm from New \ork to *“hin Fran 
clsci» 

I he eastern end of the 1 lueoln Hlgliwny like cast 
e rn roads in general (bas not pit sent much of a 
problem \eni e an drive in-tiuy fmni 42nd st and 
Ilroadway lu ( ldeago In d% hours uf driving tinn 
If you want to push \<an ear it Is In the middle 
and far Mb st that (In eiueslion of road Improvement is 
n HorlmiH one I he lineoln Hlgliw iv In New Jersey 
mav lie (onddereil |s i fe < t l lie 1 e nusv Iv ania set tion Is 
In the main grsHl hard siirfin e d iteud well kept hut 
u few ndles of tin lineoln Highway In Ohio remains 
to be himlHurfnceel 1 have driven rids wxtion of 
I lie* lineoln lllghwav in my times himI so HiIh year m\ 
trip (ever Hi* route Htaitid tit 1 Ikluiri Indiana From 
that eitv west to Oukland on the* Goldin Gate I diet 
not drive r »t> enuHexuth' miles wilhout emounte iJug 
cither actual roiul woik lu progress or mcmiIoijh of road 
whhh gave certain Indication of having reuntlv Imx n 
worked 1 know istsblvelv thit I must leave imsscd 
5 000 nun at woik em the lineoln Highway during the 
23 days of my trip 1 was Impressed wit It the tre- 

(* (mi ludvtl utt pay* 4*!) 
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First stage la the manufacture of leather skins entering soaka Removing hair after depilating treatment B a ting the skins to prothics a toft and OfM Mitithe 


The Effect of Technical Education Upon the Leather Industry 

How the Tanning Industry Has Benefited Through the Application of Science 

By Allen Rogers, Ph D 


\hnptUed by the i xigi n< i< s of tht u ai the Ttnitcd 
htatts has tint mid into tun thus of hnhish y oi is 
mnsidi ling th* ad\ inability of doing fin itutff many 
Ihtugs that tun fnumily eonsidind beyond its tenth 
lUfou uh li< oppoi tunith s hih h an m ikiu ditnmid 
of Jtun in fitizi thtnif (an iri hold Hunt afU i thf 
trurf Can m m<ft th< Attn vampi tition that in naif 
tu arint uh<u tin i ant Lampion hi ntit a ntui'n to thf h 
ho hum and to thrii bt<ad a inning tasksf Huir may 
wf in Hint of irai pit pan for pt at tf Phi si art burn 
ing <jut xtions 

Thf ^chntifk Amf nn \n hi get a tampaign of In 
dUHhial Ph pan dness foi Pint t He ni( planning to 
publish hdpfitl intuits on out oppoi t unit ip* and hair 
thiy may In ualiztd tm our irondtifnl tutuunx* and 
how they may In dtnfoptd on 0111 mtintifut turn* and 
how tht y may bt impnntd hoir u< may ctiminnti 
t eastt of mu filial and v nste of effort 

7/i< folio aing at tit It till* the story of the prtutital 
nwpmttion Minot thf \ational 4 ssotiatlon of Jan 
item and Pratt Instituti tt fthould be an inspit ation 
to othn linen of industry pointing out as it does the 
bemfits that will aeriue fiom a doner association of 
our industi let u ith out educational institutions Many 
of our indust lies aie suffering fiom a lad of such 
cooperation It r urge them to i ntn upon a highei 
plain of effliHinty by munis of sclentiflt icscarch — 
Yu j 

I \ an arthle entitled 'lhe leclinUnih Trained hare 
mull which appealed in Thf Sc ikntihc \mebuan 
i>f September IfUh 1011 tlio wiiUi dmribod nt Home 
hnglh the course lu Applfiil ( heniintn ns conducted 
nt I'rnlt Institute In the artfilc nfmiicc was ninde 
to the cuJ>ik ration with the National \ssotlaUon of 
Tanners, hut nt tlml time the nfflllutloii of the sthool 
with tin Indued* hud unl> jimt Mn consummated ho 
H int little eould Ik wild us to tin Muffin that might 
nc< uk 

After the tears It Ih now pohhIIiU to give tht lender 
nomt ido» of !h< results of prat Heal experience whlth 
It Is hoped um* serve us nn luccuthr for otbci Hues 
of thiniluil Industry to take tht matter of technical 
edutution undir more serious and exfindul consfiUrn 
tfim. 

'Jo guilt a sou it what th art r Idea of wbnt him 
been an*oiupUshed let us look hack u[m>ii the 
hlston of tin nuclei Inking am) then follow «top by 
Htep the course of eunts which has led to the entah 


Ushment of this very novel and tftfilent method of 
Imdriutlon 

in September 1900 when the writer accepted the 
position at I*ratt Institute to tHke charge of the In 
dustrlal (Tumistr) he was well aware of the oondl 
tlnns In the leather trade and therefore, In making 
plans for the Industrial hi Iterator* provided among 
other equipment for practical Instruction la tanning 
The lo>out at that time consisted of a small mill sod 
jrnddle and three small pits, the floor space for which 
occupied fifteen foet by flvo feet It was little thought, 
howetor nt that time that this embryo tannery waa 
destined to become the largest and most completely 
equipped school tannery lu the world During the 
years 1905 nitd IGOfl scleral article* by the writer ap- 
Itearcd in the Mhoe and Leather Reporter , as a result 
of which two >oung men applied for admission to the 
school for the purpose of specialising In leather Fur 
thor articles appeared lu this and other trade papers 
Hud in The Journal of the American Leather Chemists* 
Association all of which may have had a tendency 
to ovate Interest in the undertaking 

bach \enr a few men entered the school for the 
pur|H»se of making a special study of feather* and In 
11 I0W It iHHame apiacreut that the marked growth along 
this line would warrant a little extension of the equip¬ 
ment Two nuKhines were therefore added, consisting 
of a rolling Jack und a sit of buffing wheels, the floor 
space Mug extended to fifteen bj fifteen feet The 
classes of 1910 and 1911 were thus provided with 
better facilities for practical instruction than wore the 
previous classes 

At llic end of Ihe jenrs from the founding of the 
course lu a IH filed chemist r\ the first epoch in the de- 
\<lopinciit of tanning InstrmtUm In America, thire were 
iiIkhiI eight ecu graduates at work in taimerles through 
out the countr> nil of whom were holding positions of 
resiKUisihllJty aud tiust The good work had thus been 
started and a certain amount of progress made 

AIhuiI the same time that these activities were going 
on at tin Institute, there was u movement on foot to 
establish an asscHlHtlou which would hi lug the tanners 
lu closer touch Vi 1th each other As n cquult of this 
movement The National Association of Tanners came 
into existence One of the first questions to come 
More this new organisation wns that of providing for 
the most practical and efficient education of the future 
American taiimra. During the year 1910 a committee 
was apistfitted to consider this matter and to get Into 


touch with ediualtonal institutions. To cut * long 
story short, the con unit te< eventuully visited Pratt In¬ 
stitute^ and was mi Impressed with tiro work already 
Mng done that It unanimously voted to enter Info a 
five-year ngreement Pratt Institute for Its part, was 
to provide the building, equipment and instructors. 
The National Association of Tanners to furnish snffi 
cleut funds for scholarsbliis, Inspection trips, outside 
lecturers publicity and investlgntious. This extension 
of the work made It necewary to Increase the eqnt]e 
moot, ho that the floor space was again enlarged to 
twenty by eighty feet, more and larger mills, paddles 
and pits were provided, and a number of new machines 
added It should be said in passing that several of 
the new machines were donated on an Indefinite loan 
by the manufacturers of the machines. 

Having made the neceaaarj provision and arrange 
ments for the practical Instruction, the question as to 
the character and scope of the Instruction was next 
considered This phase of the problem was left very 
largely to the judgment of the Institute, and when 
the plan of procedure was suggested It met at once 
with lienrly endorsement from the association The 
proposition was to provide for two courses, ope of 
which tvus to be known as the Tanning Course. This 
tourse would aim to fit young men for practical pad 
lions In the plant, such as fori men or heads of depart 
ments In the conduct of the course would be Included 
onlj those subjects which would bo directly beneficial 
to the man In the works In other words, the technical 
Instruction should have a direct relation to the prae 
tical operation The other course of hutructlon, to be 
known as the course In Applied Leather Chemistry, 
was to be oi>en to joung men who had already gradu 
ated from an approved course In chemistry In this 
ioiirst they were to l»e ghen moro advanced chemistry 
as applied to leather manufacture, and were to be¬ 
come familiar with the practical side of the Industry 
By this means It was thought that they would become 
moro efficient leather chemists. 

During the school year of 1910 and 1911 the work 
of Installing the new equipment and other details were 
oomifieted, so that lu September, 1911, evorythlng was 
in readiness for the new undertaking. The first dans 
to enter consisted of eighteen In the Tanning Course 
aud seven In the Applied Leather Chemistry Course, 
thus making the limit of tweuty-flve, which Is an that 
can lie accommodated. These young men were drawn 
vary largely from tbs tanneries, although a few am 
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tpfrA trip fcgd fe© prevtoa* practical experience. It 
mri*& foteme to ptftttog to mention that one of 
JP*f rita'wtt* Ml new* et*o boon toakte * tannery 
W tho achooibr fed-day Mitatant «uyiHn* 

WW lar one uf the lnr*e*t *ole leather turmeric* in 
tfcetotatry* Four clam* tori* boea grafitmtoq from 
tfe«a* oWinoa* and of theae graduate* over eighty pe$ 
<*** *** *i prtwml Otej&ytd In the trade- They are 
poettion* which range in rwtxmaibUity from 
******* foremen, foreom aeaiatant mffwfrtotendetrt*, 
•operlntenteit*, phemiata, and oven manager* of plant* 
A# 4 matter of information it might be mentioned that 
Of those not employed in ttnherie* about half of them 
am from the flr*t cl am* The demaud for these young 
M has been on the Increase each year, while more 
Chnoerna are sending thair promising young meu to 
tok* th* eoufiies offered This latter state of affaire 
is eery gratifying, at ft shows that the manufacturers 
are interested When the factory tends a man to school 
and, a* to often the caae, pays his expense*, jou may 
rest assured that they expect to get a fail return for 
the money invested Whether or not It has been a 
paying Investment may be Judged from the fact that 
•SreraJ concerns have sent more than oue man (hie 
coucom, lu particular had ft man in each class for 
three years and are to send two mm next fall The 
three men from this plant are now holding sut»er1u 
toudent positions in three of the numerous tanneries 
controlled by this organization Mot only are the nmn 
ufftcturcrs sending men from their plants hut many 
of them are sending their sons to take the courses 
offered. 

In the development of the chemical courses It seems 
that radical changes are aid; to take place at five year 
periods. This jear which marks the fifth year of the 
special tanning courses and the tenth jenr since the 
Inauguration of the chemistry course, o|m*hh tip another 
epoch in the growth of the Institute in its relation to 
the leather trade Tin* changes of the premnt \car are 
due to the fact that the equipment provided in 1IMO 
and 1011 Imd become Inadequate for the demands 
placed upon It More room, therefore, 
has been tnndc available, so that the new 
tannery, which has ln*eu Installed bv the 
Students thcmsoles when completed, will 
occupy a floor spuce of 40 by H>o feet 
More pits mills paddles and uunhlhery 
have been udded so that wlun the work 
is finished we will have in this couutry 
s Behool tutmery whhli will lx* seooud to 
none In the world This new arrange 
meat gives a capacity of HR) dozen skins 
and oue dozen hides jier week The 
larger output, which Is already In Optra 
tlon, will give more and better expert 
ence than it has been ijosbIMc to obtain 
In the past 
Thut the courses provided hy the In 
stjtute have Uift the requiieunnts of the 
Industry and that the National Association of Tanners 
feels satisfied with the results already accomplished Is 
shown very conclusively by developments width are 
now uhder eonhlderutluig Them latest developments 
hate to do with the establishment of n rescan h tulmm 
tory to lie conducted lu conjuration with the tunning 
courses. The plan already adopted provides for n thor 
oughly equl|H*ed laboratory. which will Ik* umkr the 
direct supervision of the host leather chemist It will bo 
IKnnihle to secure in the world who will devote his en 
tire time to the study of such problems as are* of general 
Interest to the Industry To carry out the work on a 
BtifiU lently large scale he will have as his assistants 
two graduate chemists and u bacteriologist One of 
the requirement* of the assistant chemists Is that they 
should have first taken the course In Applied Thither 
Chemistry The financing of the undertaking Is on 
tirely In the hands of the Natiouui Association of Tan 
now, and that aufflcUnt funds are available is already 
assured. 

Tb* eetablishment of this laboratory is very efg 
nlficast In pointing out a future policy, which not only 
applies to the leather Industry, but which no doubt 
will he taken up to other lines of manufacture This 
industry, however, hag brought to a successful Issue 
thg establishment of special courses for the betterment 
of the factory conditions arid is now about to venture 
spun * new enterprise which aim* to promote and de¬ 
velop tie industry by mean* of extensive research work 
and scientific tamtifeatlona* What the future has In 
Stoft fot the American tanner remains to be sees. 
We vtoriobt fcrip but fieri* however, that ws are on 
the right *<toi and tha future certainly does look 

fy riorisg fifWrie the writer would Ukt to point 

ph*x**aM aswa m of tw* nndertaUog 

jbtotodea-The National Asecwtotton of Tanner* Pratt 

AakotUttou, 
t tiMMmumfi** 
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stuffs^ the graduates from the courses and the stu 
dents themselves, 

Tbt Motorboat* of the Volunteer Patrol 
Sqwdroa 

ITBUY much like Ihe Plattaburg movement, the \ol 
V unteer Patrol Squadron la the first real substantial 
move of private todirlduoia to train themselves for 
a naval reserve to this country The organization is 
an association composed of, at the present time, five 
40-foot boats with a crew of four men to each boat 
each crew to consist of a captain two signalmen and 
one engineer also the commander of the squadron 
who is Mr Stewart Davis of South Hampton i-ong 
Island, N \ a squadron quartermaster a squadron 
surgeon and n sujtervlsiug enginrer VII are members 
of the association, and all serve without imv mid 
pledge themselves to one mouth of mtual dtitv with 
the squadron every year besides Itelng sul)J‘*ct to uills 
from tbt coimnauder at au> time, elthir lu wintn or 
summer 

Tlie ijoats are about tlulBhed how with tin i xe^j» 
tion of the installation of the engines, whkli are on 
their wav to (ho vard, tw» that they will Ik remlv and 
In commission tho first of the spring when it is pro|H>scd 
immediately to take a trip south thiough tin uuml 
to Washington and the rhetm|K*aht Illustrating Hurt 
by just how quickly a fast fleet of dlspntdi or patrol 
iKrnts can ciwer tho distances along tin count 
Kxcept for the month that the squadron Is t«»g<tlni 
the boatH will rrulse «*i«irntdv being jihhImuhI bv tin 
reunuinndcr to different stations along tin nmst mid 
when tho fle<t goes out of commission 1 lu v will Ik 
kejd at all limes with eyt rolling ready *<o that Him 
ran ts^ put In commission at a fvw flays notlif Sum 
«l»oelHl work lias already bei u decided ujhui ft»r tin 
Hqnadrou width will hi published nt h lull r dun 
Theta iMmts were designed by Mr \ lining Swasiv 
the coiistnutlon euginetr of 1 lit flett 
Their gfnernl d Inn ns ions are IP ffsd <»v<r all S frt I 
P iiuhi* 1m mu 30 inches draft mid th<> lmvt fi\f 11T» 



Boat* of the ftrat Volunteer Patrol Squadron 

hp engines which will give them a speed of 2.1 
to 21 mill's an hour at sen IhM are also built In 
case 1( Is found necessary so that their sj>eed can U> 
lmrea«*il to 30 miles an hour by the substitution of 
larger <nglms 

A separate boat Is already !>clng built hHIi thi 
squadron for the purismi of di monsiruling tin hlglur 
si>oed of it) to 32 miles an hour with the larger engine 
in a hull of the sunn design 

The design of these InwitH was doc Ides 1 u|wm owing 
to the remarkable sperel nnd Htmgolng qnnlltUs of tin 
40 foot lloup-l a built Inst season which vmbt 
has had a number of verj severp trials along the coast 
and was found to exceed all exi^ectatlons in her won 
dorful seagoing qualities and email nee* under all coil 
dltlons liefore this Instt was built It was Imrdlv 
belleviHl iKJsslble that l>oiits of this I>ik could live in 
the wnn tu a Imd storm but with their Hj>e<iHl con 
Mruction It was fouud thut they were more seaworthy 
than the larger and heuvhr boats 

Cereal Dust Explosions 

T HE varloui dusts made to the handling and work 
tog up of grain Into food produce are not onl 3 In 
flammable, but also iWe or less explosive, and hav« 
given rise to many serious accidents These occur to 
cereal, flour and feed mills, grain elevators starch and 
glucose factor!**, and on farms. In connection with th* 
use of tbreshtof machine* In view of the growing 
number of hw£ accidents, an to ventilation of the con 
ditlons und# which they occur has recently been un 
dectaken cooperatively by the V 8 Bureau of Clam 
latnr. the V 8- Ofltoe of Public Hoads and Hural 
Engineering, the V ft Bureau of Mines, and Pctinsjl 
vania State College. Some results already obtained In 
this Investigation were reported by Mr D J Price of 
the Bureau ot Chemistry, to an address before the 
convention of the Fraternity of Operative Miller* of 
America, at C^ritmati, May 20th, 1915 
Mr, Price ft w w tntr d an aueiyals of a aeries of explo* 
*tas which have beevred etoce 1W and to which at 


least HO men have been killed, 125 injured, and prop 
ertj destroyed to a value of more than f2,000,000 In 
eight cttKwi the explosions seem to have been due t< 
sparks produced In the machines during the grtodini 
proccsH one wum attributed to static electricity, whlli 
ten arose from unknown (Uumon 
T he presiut and previous luveHtlgnttons Indicate the 
following cause* of »uch ixploKbuw 1 Introduction of 
foreign materials Into grinding nmehineH (such a* parti 
ties <>t gravel Hint imtal lIv wldeh may produce a 
spaik wInn coming In ctmtact with tin plait's of tho 
ruachliu i 2 l sc uf o[a_n lights or nuked tlaiues such 
fls oil lamps torelUH, JUs mahlns (tv 3 Pru[e 
trt> flies i I leclrlc simrl s from mol ms fuses 
BWitches and lighting Hystvins fi stulk eh-ctihltv, 
producrel hy frlctlou of pulleys and IhPs nuuhhurv 
imrts grinding muclilniH revolving re« Is ,p 
For the sakt of studying the datiMrs arising unihr 
llcadllig No | an e\|Mrhmntal mill his been liistnllcsi 
at l , emis>hiinlu Matt l idhgt It Is thut dvflnlh 

knowU*dg« nmy thus lie obtnimsl rtgardlng tin relation 
bttwren siMiiks priKluasl by foreign Hubstamcs in thv 
mm films and a huspimlcd dust cloud tu Imiavrtnnt 
(imstlon t< luti*s lu ilu amount of dusl nect hhiim to 
propagate a tluim It Is bcilcytsl ilmt n smk of flour 
sijh|k tided as dust in J URi rubh fist of air (W|ulva 
hid to tfio c^iwclly of an nvtragi riHun In a dwelling 
house) would If Ignitvsl pnnlun an explosluu suttli tent 
to tlirem ^ im tuns [Oil fa t A/g/1 It appears from pre 
lliniiiiirj » xjk rinn ids that many cv nal dusts have 
lowir Ignition tvm|N ruiures and produce higher pies 
sure s than voal dirnts 

In (iHiniKtlun with exploslojiN due to ninth eli'Ctrldb 
it Is uoith notiiis that tin be him Iks n prevented in 
some < urn's by tin « Msslhnl of grounding tin grinding 
mm hints i \jh rimeids have shown that the friction of 
u vi i> small pul It 3 anil hilt will presbux < nough static 
iliHtihlly to Igulti natinal gas 

J la disastreais soles of tins and explosions which 
iKSuirrel lust si usoii in thresldng imuldu(*s in tin north 
vm slmi sluti s IiivoIwhI u loss aggregating 
al hast half a million dollars ' 1111*80 
111 t s whkh wi rc utti touted to smut 
dust wire distrllsHl in tin Niuniihc 
W rewu vn of Tumiary ^trd Vtlf*, pagv 7P 
iht i s In partna nt of \grhultnrc 
undutiNik nn ihu*stigatlon of lids sule 
Jvx f during Ilu ]mst summer 

I lu uilial sludhs ure Jtow under way to 
iisniMnlu whit fin tors espei litll\ deter 
mini tin luKnmniufvffftv of tin varloiis 
v“v 1 1 nI dusts involving tin relative lm 
porlnnn of Hu amount of volutile matter 
lu Hu dust flu isreudagc of moisture 
and ash tin rap m taw of oxlduLlon 
ind t U< fliuiuKs of the dust 

Ilu prim lpal presavdions thus far Bug 
gi*sl<*d are \\old thi usi of gas Jits and 
the pnutiee of Lowulng InnUrim or ojsu lights Into 
giuin hlns or dust is»lh i ting systuns lm not allow 
dust to jiduuniJntf iinni'ei ssm |)> 1 let trie lanqm tx 

lH>Bevi lu dangi r hnakagt slmnld h* cmlomsl In wire 
guards fuses swlli lies starting Utxes motors el< 
should 1 h Jouitrel ho far ns ih)shJI>I< In places whi re 
dust Is not prewnt Grinding imuh1iu*s pulhjH nnd 
shafts should |h gmumbsl to corn awaj statli dec. 
triilfv SnialJ hlns limit the fHawlfilt, v Jolenct of 
cxplostoiiH 

Trouble with Fusible Tin Boiler Plugs 

B OU 1 K plugs arc stt In tin wall of a boiler about 
om huh above Hu dnngtr Mm of low wuter As 
long jih tiny are surroumlrel )>j watir they remain 
solid but when the wahr falls hi low tlum tin tem 
|h ratlin rises to tin milting ]M>int of tin plug usually 
tin and tin «h«iii blows off ToofnqiiMit holler ex 
plosions mused Hu 1; S Bureau of ^tnndurd* to lu 
vtsMgatt u thousand plugs 100 having st*en some 
months servi(*e A startling iiiiiuIk r wire tilled with n 
chou mlwork of tin oxldv whose uniting imiiit Is 
much higln r than thill if tin ami loo high for a ^afitv 
device \imlvsls showed tin present*, of from three 
tenths to four p« r vent of rim The /In, was cor 
roded bv ivolltr wat,r soft, m*d viltb t,s» much soda 
uud oxidation of tin Hu was then rapid Pure Bancn 
till will not ovldlze 

Circs Claims Broadest Inlerpretatlon 

T UI Court of A pi will* of the District of Columbia, 
H[Maklng thiough Justlu Uubb to Kirby v t lemuitH 
so vs In un interference proeecdlag w® mu*t give to 
tbt < luluv* the broadest intorpretAtlon which they will 
reasonublv support and wo are not at Ul>crt} to toq>ort 
limifatlotis tin rein to meet the exigencies pf a part leu 
lar situation The reasonable presumption U that on 
inventor Intended to protect his Invention broadly and 
coiwequentiv the scope of a claim in an Interference 
proceeding should not be restricted beyond the fair and 
ordinary meaning of the words.” 
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A collection of riew* showing the construction of worm-drive and Internal-gesr-drlve track siles and the method of application to the chassis 


Development in Commercial Vehicle Design 


Prominent Features and Tendencies in Present-Day Motor Truck Design 


rpill growth of Mu motor truck lndustrv ha* not 
"■ houi ns HpMtiuular hr that of Mu* phtiNurt* car 
ih lttif r Imvo tmproM lurntH In iIchImi tain heralded 
h»» wldolj llw di u lopiiit lit of Anurkaii motor truck 
design uwi m\ U said to him fmchul finality nor 
hiiH It Ikkoiim m in rally ntnndardlreil ( onslderahlc 
dllYirtme of opinion nHII rxlHtf* regarding the hi Ht type 
of Hmk to to uhh| and wldelv rilvu silled d< signs are 
off* rod the purduiHluK publb r ilun Is one point, how 
ever uimui width prnctkullynll trmk maktrsagroe and 
Mint Is in the main (Imusl* doHlgn which In now pnt 
itrntxl lnigtlv after f*uro|Nan printin' 

When the motor tnuk Industry was In Its infancy 
In this eotitdij It was established on a firm basis 
ahroud uolnblv In Inghuid anti k riuiLt* The first 
motor trui k built in this eouutrv had the power plant 
pluicd unfit r the todv which time proud to lie poor 
priutiee as Is also tin mnstmdlon in whldi the driver 
sat on an th\nted platform mult i whldi the jiower 
plant was plan'd At prew nt prndhaltv all American 
trmks lmve the motor tonipurlim nt hi front of the 
driviTH suit just as lu pltusim <nr practice and In 
aeeordann with the HVKtcm of toiistriKtlon which is 
univtisnlly used abroad 

Accessibility of ths Pow#r Plant 

Power plant it<roHHlbllltj Is an Important item in a 
tmnmerdul v«hkl< bi'canso ihe fador of lost time must 
Is* rediniMl ns nimh iih poasIhU ’Inuk manufm turera 
hu\e not Is^en slow In ruilfelng that n relatively iu 
hi u'HslhU jKiwer plunt is npt to be ingtotefi "When it 
1« pinml at Mu fiout end of the chaHsls under an tasitv 
unutvahk bond then is no exuise for ntgks ting the 
pirkalk InsiHdloii < hailing and lubrication that are 
nocessnrt to maintain ik>\w r plant tlthkmv Other 
engine*ring fuUuns tliut hau tonm found practical in 
pli'Hsure uir application haw in turn beta applied to 
trmk emiNfrudlon A oonuph imm example of tills de- 
vtloptmid is found in Mu adoption of the unit ]xmer 
plant mut of tin uitlrtlv endosed final drive sjstems 

Nsw Final Driva Systems and Their Advantage* 

Considering first the development of the Anal drive 
system l>ecaiiso Mils is renllj the most marked dlverg 
i nee from previously accepted truck standards we 
find that the compktily endosed final driva systems 
provide a met heal of i>ovvtr transmission that is claimed 
to to In everv wnv mii*rlor to Me Jatk shaft and 
double side chain nnd sprocket drlw While the latter 
method of power transmission was ur> efficient wbpn 
inti, U was apt to to mKk'tied by those who had charge 
of the upkeep of the trucks with a result that deprecia 
tlon was rapid In most design* tho chains wore ex 
l>osed because of the difficulty Invoiced In enclosing 
them In a slmpt* and practical manner l uless the 
chain* were kept constantly lubricated nnd wera 
cleaned at frequent intervals, they were apt to depre¬ 
date rapidly and this deterioration of the sprocket 


teeth nnd chain links result***! in extri uiely noisy njierH 
tlon hb well as inefficient pmwr application 

During lhe # flrst few jtars or whal we may call the 
development j*»rlod of the American Industry it was 
natural to exjKCt American engineers to follow <losely 
the work of Mie foreign builders and Inasmuch ns the 
lk'Id of British de\dopni(nt was the easiest to study 
It was to be exported that many of the feature of 
(kslgu that hiul proven practical In l uglnud would bo 
adopted in tbls Country It is to the hifimura of tho 
Ingllsh designers that the popularity of tho worm 
and worm gear driving s>Rtun cun be traced Police 
regulations nhrond were such that noisy trucks wero 
bnrml from the streets The rules established hy the 
larger English municipalities espetbilly London, were 
bo drastic that manv doulile-chain driven omnibuses 
were condemned by the authorities herause they could 
not he made to (onforni with regulations 

bxiKrlenee with norm gearing de\doped a form of 
gear drive that was not only remarkable enduring but 
which was silent in operation and which did not tocoine 
noisy lu servhe Jim completely enclosed worm drive 
was also found to to more reliable iu the hands of the 
average motor trutk operator than the chain drive It 
superseded The ImiKirtance of having a ‘tneddle- 
proof construction eunnot to over estimated when one 
considers tlmt many companies who disposed of their 
horses and wagons in favor of motor vehicles employed 
mochfluicallv Im xiierienced drivers for operating their 
trucks This was the logical thing for those firms to 
do inasmuch us tlnlr old driven* wen undoubtedly 
more familiar with their peculiar business conditions 
than new nnd jurhaps more mechuuhnlly proficient 
employees would be 

It is stukd that the London General Omnibus Com 
parjy has ojk rated soim thing like a poo inrge worm 
driven busses on the streets of London and has found 
It utterly impossible to strip the gearing, due to the 
unusually strong foim of tooth presented to the high 
tooth pressure ueeessnrv in driv Ing the se heavy vehicle*. 
As fur ns endurance is concerned, it Is important to note 
that an avernge of 80 000 niliw has been covered before 
any appreciable wear was discernible in the worm 
gears 

Worm gearing is not only enduring nnd nolseJesa, but 
is remarkably efficient, os actual tests have demon 
Htrated that from 90 to even as high as ty per cent 
of the horse-power applied to the worm flaring shaft 
has been delivered to the road wheels. Tbs sectional 
view In one of the accompanying Illustrations clearly 
shows the method of supporting the worn shaft by 
antifriction bearings and the way the wens gearing 
Is applied In all case* tho Worm is made of hardened 
steel and is either triple- or quadruple-threaded, hav¬ 
ing a lead angle sufficiently acute to provide the factor 
of reversibility, which to essential in automobile service. 
To one familiar with mechanics it will b# apparent 
that, while it is passible to exert great power and secure 


a groat ratio of speed reduction with a gradual pitch 
worm, tin construction would he almost Irreversible 
This fft< tor of irreversibility while very desirable lu 
suth mechanism ns automobile steering gears would 
not be prattknl under those conditions where the worm 
whcil must l>ccnnie the driver as lu coasting 

The worm gear assembly which is ordinarily com t 
blued with the dlffirentlal gearing is nearly always 
attached to a carrier monitor which tits Into the main 
axle housing Such an assembly is showu Just above 
tho sectional view of the worm gear Tho reason for 
this construction Is that it Is essential that the worm 
gearing be accurately ndjuated nnd Mint thin adjust 
ment be maintained It Is not only important thut the 
worm should mesh proi>er|y, but the center line of the 
worm must col iu Ido oxaetly with tho center line of the 
worm gear or considerable friction and actual deprecla 
tlon will emme It was fortunate, Indeed tlmt in the 
automobile applications the gear ratios desired ranging 
from a reduction of 8 to 1 in the lighter true ks to 
15 or 10 to 1 In the heavier vehicles, were not so 
low as to demand gradual pitch single-threaded worms 
As the worm gearing Is invariably rnrried In n rasing 
that may to filled with lubricating oil, and as there is 
no opportunity for grit or dirt to enter, It will to up 
pnrent that long life is assured 

Another form of final drive system that Is receiving 
considerable attention at tho pixwent time is a double 
reduction axle of the type In which n primary reduction 
in speed is obtained between bevel gears, while a second 
ary and final reduction In speed is secured by driving 
the wheels through the medium of internal gearing 
It is conceded that internal spur gearing Is the most 
efficient form and when it in applied proi>erly to roar 
axle construction one obtains advantages that are 
worthy of consideration An Internal gear-driven axle, 
as can be readily ascertained from inspection of the 
part sectional view, fa a form in which the jack shaft, 
which Is ordinarily placed on the chassis frame in the 
chain nnd sprocket drive system, Is attached to the 
axle—Jn this instance a non rotating member on which 
the wheels revolve freely Instead of sprockets at the 
end of the live axle shafts small spur pinions are 
mounted which mesh directly with the large Internal 
gears bolted to the brake drums, which in turn are 
securely fastened to tho wheel bubs. # The worm axle is 
o built up form and must be madb very strong because 
ihe housing for the driving gearing and axle shafts 
must be heavy enough to carry the load as well as 
enclosing tho transmission members* On large capacity 
trucks, a live axis construction becomes of necessity 
very massive and correspondingly heavy 

Reduction of Unsprung Weight 

It it ootudWed good engineering practice to rsfoc* 
the unsprung weight of any motor Tablet# as mmt *a 
possible, go this lessens tiro add uscfcanibal dSpreofia- 
Horn While it to considered essential to use tight tsar 
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sales in pleasure cars, this 
Is necessary on account of 
the high speed these rehl 
cles ate capable of attain¬ 
ing The live axle con 
Btructtou pn a pleasure car 
Is not stressed as much as 
the similar construction 
would be on a truck be 
cause it Is supported by 
relatively light wheels pro¬ 
vided with pneumatic 
tires This argument of 
minimum nnaprmig weight 
is advanced by those en 
glneers who fn\or the In 
ternal gear drive axle It 
la said that the load-carry 
lug axle can bo made very 
strong without being heavy 
as this need not lw> any 
thing more complicated 
thnu a solid round or 
square bar of standard 
ere ms set lion, and if made 
of chrome or nickel alloy 
stoel It need not be large 
In diameter It Is also pos 
Bible to considers hlj rc 
duce the weight of the 
Jack shaft When this is mounted on a thnsuls It must 
Iw strong enough to withstand some of the unavoidable 
twisting to which the motor truck frame Is subjected 
When mounted directly on the axle the onh consider a 
tlon la that the Jack shaft be strong enough to transmit 
tho |>ower since it Is not subject to any other strain. 

Another advantage In favor of the Internal gear drlvo 
system la that it provides more ground clcnrancc than 
tan bo obtained with worm drive axles e\eu thow of 
the overhead worm tjpc On the other hand owing 
to the employment of three sets of gearing for trails 
lultting power Instead of one set, as In th< worm driven 
nxk, Its efficiency Is not us high as tbat of the worm 
and worm wheel 

A tendetuy noted In connection with final drive 
svstems 1* the simplifying of the trrnk ehassls by 
eliminating radius rods and torque members that won 
formerly required with tin side <hnln drive systems 
When tho worm drlv* axle 1 h used, onl> one torque rod 
is necessary If that construction Is followed ns this Is 
usually mounted m> Hs eeuUr line colntldt*s with Unit 
Of the worm gearing as Illustrated This out munis r 
which is of substantlnl cross section, nm> lake tin 
place of four that were required In some cases with 
tho chain drive axles, Experience has demonstrated 


that bv paving proiecr attention to H[>rlng design no 
torque or radius rods art nefsled as not onlv tin dtlvlng 
but hIso the braking torqm tan la. priqierlv taken niri 
of !>) the spring* if these nrr of suitable propoilions 
nnd monnted euii(<tl> Tills provides tin llotihkWs 
drive which Is now Las.tuning so jtopuini on phasnrt 
cars. 

Four-Wh«#l-Drlv*-«nd-St»*r Motor Truck* 

About throe roars ago or two vous 1 m fore the stall 
of the great Euroixan War tin I nittnl Mates < mini 
ment con* lulled n st rlt s of exhaustive tests on ltmior 
trucks for armv u^t W liil* tin imr dilvt tunk of 
commerce proved adequafo for doing mm h of fin weak 
ImhUntiil to fluiij transiMUl Hervho ils ttlhkm\ was 
found to rnpldlv eHsIlne whin tin high wavs \uie |ioor 
or tiitlrelv ho king as In < rose ('ountrv work I be 
standard four mule armv ft am was taktu as a basis 
of what a motor truck should be nblt to accomplish 
Hu r<*HUlt of this development whUh was made with 
the coopt ration of tin * uglnocrK of a piemen r automobile 
lmmufnr turer was that tin <.o\trnimut tvjKits dt 
elded that the four wheel drive principle was tin only 
svshm of power transmission ‘iipubli of doing all of 
the work demanded of u motor truck on the tu Id of 


bftttte tw well a* in the 
more pre>aaic duly of trrtno* 
porting supplies A truck 
was evolved In which all 
four whotlH were dirigible 
for bps ring and were also 
driven hi tin engine jvower 
A k]ms ini form of dlfft i* n 
fid vv is ii m d that difft icd 
flom 11 m (oiim ntloiial tv|H> 
In that It d* live led the 

JM1VV 1 1 to tilt Will l_ 1 or 

whet Is tlnit had tin most 
tint lli*n limit ad of to ihost 
II i\ hu, tla It imt iimi ion 
as tl( t omplislud h\ I In 
oidlnaiv fnims 

I la onlv rt sjmm l In 
vvlih h Dm four \\ In t l di |\ t 
and st*M i I i m k 1 1 111t i s 

fioin the t w o vv Inn I di I\ * 
Is In tin * tumiriu thin of 
Uk pan i 11 ioihuiIhsIoii 
HV st* to and of tin axl* 
lliott tb taIls mo e.hatIj 
shown in tin illustration 
r j 1 m Iiu|nu t lilt point ]s to 
have a sislem of powir 
ti oi^iuIshIou to the w 1 ms*| s 
that will ninki It |H>sslhh 
to swing the wIhsIh around f'*r •desilng without inUr 
rupting the drive or n*dm mg I lu tflhhmv of tin hrak 
lug lumtloiiH Ibis Is uisllv m< ounplluhtsl h> mounting 
tlit w 1 ms I on a ‘•phalli of spt < lal toi in this mi tnln r 
being provlehxl with sullahU him lugs foi snp|N>rting 
a spill di Ivdng pinion and also lui\ lug tin iitahdng 
studs m*u8Hurv for mining I In braking mis hmdstn 
I hf HjKilal w hi (1 i mi thi im mini lm oi|Mirates a vokc 
of tin lm tried 1 Hint tv l« w hh Ii svvlngM on n om piece 
drop hn^ul nxh mi ml» r simlJm in i mmli m lion to 
(Iml use el on pimthalh ill < ns Mu dHTitudlal and 
di lv f g* ai Ing Is hi i moil to tin uou i mat hij* n\lt 
um mhi i I In powf r Is tiiiiiKiiiilli d Uom the dllTimitlnl 
gf/ii b\ ii h a ns of shafts attached to universal Joints 
whhh dihi tin smtill pinions cm led hv tin wheel 
Kphulh i a 11 If r plat < 1 In w pinions nu sh w Itli Inti rual 

g< ars utiui lu d to ilu w In 1 1 I In unlit rsal Joint permits 
(ta w he i Is to hi moved for fetes t lag arid at the same 
Una transmits Um power In a iko-IUm manner 

\ m|kh iitl teirm 11 1 i lunik* spot tl u arliik is msvwsnrv 

as ourlimel f \ Ifls follows tin immUuitlnii of tho mill 
mrv foiiu of imsltlie < lute Ii gi ill liming the gem hath 
nlvMMN lu ii h sh f\eepl that tt hns a HlippUlui nturv 
shaft til Ivin hj u Hilent chain irom which ihjwci mav In 
(C omludtU on pmit 40 ) 



na4 Imkr ud tom# o ( Hf *#▼«! «tmetnr»i IMotm, u wMI m typical traflen that may be drawn by a single tractor unit 
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Saving the Car by Careful Drivfiiijg. 

Some of the Evils of an Excess of Caution - 


A LMOST any person of average Intelligence can 
learn to drive a cur—that 1 m he can steer It, In 
cretuto Its speed, alow It down, and atop It fairly well 
No particular gift Is required to muster the various 
control*, In fact, the Inrgt Increase In motor car acid- 
tliDts may Ik? due to thin nrj cane with which 
u modern motor cur may be ninth to ob<> Its mustero 
Hut simple us umy lx. the (SMenUalw of driving the 
control of a utr In ttn imml i>erfett form—tliHt width 
will save the met haul him redihf the dmiKtr of u<*U 
dents to a inlidtnum and width will result In a smooth, 
steady flow of jx>\v<i without jolt or Jar—In only to Ik? 
obtains! afti r a thorough studv of the car and an 
ixjH rleuee baaed on u piaitlial knowledge of its 
uiKhunlKin 

Then may he two kinds of driving that wbiiU naves 
flu tar anti it* wetlmnlHin and thnt which by Its very 
<ohm rvatlwiu reduces tin jMiHHlhllltlen of mlxlmiis to a 
uihdmuui Tin two should m> hand In lmud Thu 
drlu r who 1 h cartful of liI n iihhImimIniii should be 
equally cartful of huniau lift Hut hiu h la nut always 
the case, tbi driver who applies U1 h brakes suddenly 
from vtry i'-cokm of tnutlon inav make iu«Ui rs fur 
worst bv musing tbi till to skid whin mreful driving 
would have binught it to a fttop with less danger to tin 
oetupuntH and Uhh wear and tmr on lbe uiethnnlsm 
It 1 h vwl) foi t vi rv drlvtr to ruaeinkr that the 
gusollm engine Is n high wined mat him , It ian divelop 
Its maximum jxmer only at a rate of hinihI varying 
from fifteen hundred to twmtv Hve hundred rtvolu 
tlotiH j»er minute and to rxjHH.t It to tluplbale the ]>er 
forma net of a Mtinin engine or electric motor Is absurd 
and indimtm grown lgnotunec on the part of the driver 
It 1 h to ovtitome this Inherent defect In a gusollue 
motor tbut the various hikhmIh or gear ratios are pro 
vlded By uieiuiM of them, the engine sitced may be 
maintained at a fulrtv eoiistuiit rate for various himhmIm 
of travel of the car Olnlonsh then fore, tlim aiKH-da, 
or goal ration wort Inti tided to l>c used whenever the 
load to be overcome by the renr w tin Is reacheH a i>olut 
at which llu motor begins to labor Hut tbi remark 
able iierfornmncoH of soun of the modern cars on lilgh 
gear have mused mum amatiur drlvtrs to belli vt that 
their mm also should be capable of similar perform 
ami, with the result that then Hecum to be an antag 
odIhui tuwnrd gear ehnuglug tlmt is at best n harmful 
suiKTStltlon from the viewpoint of the motor gears 
rear axle and other parts sub jetted to thi greatest 
strain 

When the newly Initiated driver operates a car, he 
feels that the tlmt point to reuic wIkm Is the miration 
of tht brakts so that it mnv be In ought to ft stop 
quhklv It may seem to be n Hlinple matter to follow 
the instructions of his teuchcr and ‘push with both 
feet, und grab the emerguicv brake lever” aud doubt 
lens aouie of the expected results will Ik* accomplished 
It ill as In all other departments of motor tar driving 
there Is n right aud u wrong wav to o|wrote tin control* 
and to time the relative actions with each other 

In bringing the car to a stop in this manner tho 
amateur driver is not only Inducing undut wear on the 
brake linings but Is losing h most valuable ally The 
motor Itself when allowed to slow down of Its own 
accord as It will do when the foot Is removed from 
the accelerator and is plait'd on tin broke, will serve 
hs a drag on the oar that without the creation of un 
dm friction will materially hkhIsI In bringing tho 
vehicle lo a stop Therefore, the expeif driver will not 
push out bis clutch until the car has l»oeii brought 
down to the N]H*e<1 at which It would be driven with the 
motor running in Its throttled condition With the 
majority of ears suita a speed will be In the neighbor 
hood of live or six miles an hour Helow this speed 
continued application of the brake without release of 
the clutch would stall the motor and would represent 
tin dead Hue at which the drlvtr would demonstrate 
his Imxiurhuce rather than bis expertnew 
The effect of the motor when used an a brake must 
not Ik* lost sight of when conditions are stnh that a 
skid is liable to occur at anv moment through luexptrt 
handling of the enr The majorllv of skid* occur whfcn 
the rear wheels are locked, due to the midden applies 
tlou of the brake Naturullv the rear wheel* lock 
more easily on a slippery surface when the traction la 
greatly reduced than is the case on a hard and dry 
surface, but the wheels cannot lock If the clutch la 
engaged and the motor la still revolving Consequently, 
this method of stopping the car without releasing the 
clutch wllf reduct. Its speed quickly, the motor ih the 
meantime ailing as a drag, but without allowing the 
dangerous lock to take place 
Put, if the use of th* motor as a brake fe prevent 


By H. S Whiting 

skidding Is advisable on a level, it Is more so when 
coasting down a bill the road of which Is liable to 
be slippery A hill of moderate iodine will need 
only the braking effect of the motor in high gear to 
hold the car speed down to the proper limit, without 
applying the brake severely If til* hlU is somewhat 
steeper, however, the motor will serve as a morn effec¬ 
tive brake If th© second gear is i ngagod for as the power 
at the rear wheels Is increased through the medium of 
u lower gear so Is the resistance offered by the motor 
at the rear wheels Increased In the same proportion. 
Few hills there are which, with the transmission In 
lowest gear will cause the car to coast faster than 
seven or eight miles an hour even without the appli¬ 
cation of the service or emergency broke. On long 
hills, the use of the motor as a brake In this manner 
will not only give the driver perfect control of his car, 
but will prevent dangerous skids on short turns and will 
save tbe linings of both einergi noy and service brakes. 

H< gnrdless of the astonishing performances of multi 
cylinder motors on high gear, the transmission will 
always be a part of the gasoline propelled automobile, 
although shifting may be reduced, it can never bo ellm 
looted The clutch Ik the connecting link l»etween the 
motor revolving at any given speed and the transmit 
slon, which mnv, at times, he Inert Wheu this is the 
case or when tbe difference lu ft i toed between the motor 
and transmission is great, the clutch should be engaged 
gently But by so manipulating the throttle and tho 
gears that the ear speed and engine speed always bear 
the proper relation to each other shifts may l»e made 
utmost without releasing the dutch, or ut least so 
qulitly and gently that the occupants of tbe car would 
scarcely know that a gear entered Into its construction 
To drive lu this manner however, the operator must 
bear lu mind that tbe uiotol- turns rapidly for alow 
hIkhmIs of car travel on low gear that tbe speed of the 
motor is somewhat lower for ttn same speed of the car 
lu second gear, and that on high or direct drive the 
car travels faster for the same number of revolutions 
of the motor The dllUculty that many motorists eu 
counter wlnn shifting from u high to a lower Hjieed, la 
due to the fact that the momentum of the car from the 
previous high gear driving la so great thnt the rear uxle 
la turning faster than tho gear about to be meshed, 
whhh Is driven bv the motor A change to second gear 
should never be niHde when the car Itself bi traveling 
faster than ten or twelve miles an hour, and even 
under them conditions the motor shqfgld be sj>eeded up 
somewhat before the change may he made without tin 
danger of stripping the gears Similarly, a change to 
low gear should never be made when tbe car Is trove! 
lug faster than four or five miles an hoar And even 
the driver who Ik Hove* that at the end of ft long coast 
when he has disconnected the motor by throwing the 
trnntmilswhm in neutral, he tun nguln start It by throw 
lug Into high will find that such a practice la attended 
with tbe danger of broken gear teeth, for the trans¬ 
mission itself under these conditions is not revolving 
at sufficient speed to accommodate Itself readily to the 
speed at which the car is coasting If a starter Is em 
ployed, the motor may be run and speeded up slightly 
to the required point to correspond to the speed of the 
car at the time that the transmfsn|ff 1* again engaged 

One of the jpottf difficult pointif^nnected with the 
proper operation iff a car is the proper setting of the 
spark for different conditions of operation Some cars 
are itrovkled with a set spark which permits of no 
variation, while others are equipped with a device 
whkh causes the time of the spark to change In ac¬ 
cordance with the speed of the eftr 13)6 last named, 
or automatic type, however, la also provided with a 
control by means of which the driver may exercise 
some authority over the time at which the charge la 
Ignited, The fcpark should M kept Utt* advanced posi¬ 
tion whenever the motor U driven provided the 
rear wheel* are not overloaded, Ajpgobfi aa the motor 
begin* to labor, however, due to Till of a 

grade or mod the spark should be th the point 

at whtdfc th* motor run* smoothest.' tt 1* especially 
necessary to retard tbe apark wheff oUmhirtg t hlU on 
high gear if the momentum of the c«r at the beginning 
U not sufficient to enable the motor to maintain it* 
speed The spark should also be retarded before *oc*L 
crating the oar If it is to be pin slowly on high gear, 
for the increase hi speed represents on added load an 
the motor, which cannot be cared for# Ipdfem boom* 
too early in the stroke 

It was pointed out In a preceding ptagfepb that 
tho worst skids oocurred wbea th* fear Wheal* or* 
locked Th* brake* of a modern w*H da- 

signed that the wbewa may be io£a4 *Mh* * odd** 1 


application of both the soft i e* and emerge n cy brakes, 
even though the rood sorfaUe he hard and dry* dn any 
road surfaces however, if the jetoergaacy' stop is nitW 
•ary, it 1* welt to apply both brake* ahnoltaaaoualy 
and then to release theen slightly in order that th* con¬ 
tinued tension wilrnot cause fee wheel* to slide, The 
temporary release of the braked and their ittb*tqti<mt 
application will serve to keep the wheals revolving 
with the aid of the motor so that fed oar may be 
brought to a stop on even fee slipperiest iurfac* With¬ 
out great danger of skidding. 

The man who can operate hi* ear principally wife 
the steering wheel and throttle* using the brake* and 
clutch ouly for usual conditions, such as * sudden stop, 
shifting gears, and the like, is the man who not only 
will obtain the longest service from hi* oar, but who 
will have the smallest number of accident* recorded 
against him If the throttle is closed in time, the car 
may coast to a stop iu about double the distance that 
would bo required to bring It to a standstill were the 
brakes jammed on Tho fifty or a hundred feet gained 
by maintaining the speed of the car until necessary to 
apply the brake suddenly will be more than offset by 
tho wear on tiros, brake bands, gears, and othor moving 
parts of the motor 

Th© Current Supplement 

A N interesting storv in the current Issue of the 
Scientific Amebkan Humawarr, No 2097, Janu¬ 
ary 1, 1910, tells about Building a Big Barth Dam 
In California and there are several excellent illustra¬ 
tions showing some of the methods employed, A 
Psychological Analysis of Stuttering Is on attempt to 
explain this auuojlng defect in speech, thnt umy lend 
to preventative and curative methods French Life - 
*ae/iq7 Hitmets Illustrates and describes the anclout 
piece of armor that has been recently revived among 
the armies of Europe 1 he Transformation of Pure 
Iron ditfcuBses certain phj hIoh] properties of the metal 
lu relation to the theories of allotropy Protvctiiw 
Coatings for Metals Is a useful review of the various 
proceed* lu use for protecting metals from oxidation. 
Some Mated Zoological Parks tel In something of the 
history of the gardens of the Eottloglcal Society of 
1’hUadelphla, and Is accompanied by a number of at¬ 
tract lve picture* and a plan of the grounds The Hard 
wood DisWtation Industry gives an outline of the 
proreeses employed, and points out what the technical 
chemist has dono iu Its development A Netc Method 
of Mining Coal describes and illustrate* tbe surface 
working method th«t has recently been adopted in 
several parts of the country and colls attention to the 
devastation that It is responsible for Rifle Fire U 
lust rate* how small arms arc employed In attack and 
defense Electric Activity in Ore Deposits describes tbe 
complicated condltlotytipt prevail underground, aud 
which would have to be tW In any system of Mectrlc 
exploration There arc also articles on Thg Effect of 
Smoke on Trees, A Method of Detecting Various Min- 
oral and Alkaloid Poison* in Water, The Electrical 
Universe, The Cause and Cure of Pellagra and other 
valuable matter 


P r o g c rr© Your Papera: They An of Permanent 
Value 


B Y taking a little trouble, when a paper first come* 
to hand, it may he preserved to form a permanent 
and valuable addition to the reading matter with which 
everyone should be supplied. We furnish a nCst and 
attractive cloth board binder, which will be sent by 
moil, prepaid, for fifty It ha* good strong cover*, 
on which tbe dame Smartnc Aweoioan or Bmkhtino 
Amjwjcan gevrunuurr is stamped in gold, and mean* 
by which* the numbers may be securely held a* in * 
bound book. One binder tnOj that be made service¬ 
able for Several /oars, and when the secce**ive Vol¬ 
ume*, os they ore completed, of* bound In permanent 
form, fee eubacriber ultimately find* fcimwU, fee * 
moderate cost in possession of a mq*t valuable addi¬ 
tion to any library embracing * wld* wleflr dt *cfea- 
title and general iofarmattbrn *£# tlmefr and original 
Uluftrotkma Bare your papSnfT 
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The Knight-Type Sleeve-Valve Motor 

A Revolutionary American Invention That Has Been Widely Adopted 


T Htt first sleeve-valve motor wan constructed by 
Charles Y Knight In Chicago in 190H The lnven 
tor Bought to devise nn internal-combustion engine 
with positively actuated valves, instead of relying on 
cams and spring*, as In the case of the present-day 
poppet valve, or upon a combination of suction and 
poppet valves, aa was common in the early period of 
gas engine development, having In mind the basic prin¬ 
ciple of the steam engine—positively operated valves 
To use this principle In a gas engine, he developed 
a sleeve that moved up and down between the piston 
and cylinder wail, and had openings Or ports cut In 
the sleeve registering with ports of wjuai rise In the 
cylinder walL The opening and closing of these ports, 
with relation to the position and direction of travel 
of the piston controlled the dlatrlbution of the gas. 

This first motor using the single sleeve principle was 
fairly successful, but some trouble was encountered be¬ 
cause of the uneven operation of the sleeve To provide 
tbs proper timing It was necessary to give the sleeve 
extremely rapid travel between valve openings, yet to 
greatly reduce the speed 


shape of the combustion chamber, the location of the 
spark plug, and tbe machining of all surfaces form 
lng the combustion chamber In practically all other 
respects, tbe sleeve-valve and the poppet valve haw 
much In common. The sleeve valve designer has the 
same freedom as the poppet valve engineer in the bore 
and stroke of the motor, tbe number of crank shaft 
bearings, tbe type of lubrication system the cliolce be¬ 
tween timing chains and gears, thermo-svphon or 
pump cooling, etc, and baa a very groat advantage In 
that the slse of the cylinder docs not limit the else of 
the valves. 

The sleeves of the Knight type motor are concentric 
shells of cast Iron, of the same material as the cylinder 
Tbe outer sleeve Is surrounded by the cylinder and 
the inner sleeve becomes the active cylinder wall, the 
Inside diameter of the Inner sleeve being, of course, 
the effective bore of the motor The Inner sleeve la 9/64 
Inch In thickness, th© outer 7/64 inch. The sleeves are 
driven by small connecting rods actuated by an eccen 
trie shaft, wblch^hift takes tbe place of the cam shaft 


The valve ports are the same slse In both Sleevei, 
which register exactly at the time of full opening The 
fit of the sleeves, while snug la not tight enough to 
present any difficulties either In manufacturing or as- 
scmbllng 

A feature of the Knight tyi» motor Is the wide ex- 
pnnding ring (known hk the junk ring) located In tha 
cylinder head, and pressing outward against the Inner 
aleeve This Junk ring plajs an Important part, for 
It seals the combustion chamber on the compression 
stroke, protects the valves at time of explosion. And 
carries off the heat of the Inner sleeve when the latter 
travels to position behind the ring Above the junk 
ring In located a smaller ring, intended to prevent fur¬ 
ther passage of any gas which may have been forotd 
through the opening In the Junk ring during the period 
of compression 

The intake owning results from the operation of the 
two sleeves onlj, the inner timoliog up, and the outer 
down, the upper edge of the Inner sleeve port and tba 
lower edgo of the outer sleeve port traveling away 
from each other, and call* 


whan the ports were In 
register Because of tbe 
difficulty in providing suffl 
ciently large openings It 
was found advisable to use 
an auxiliary exhaust port 
in the lower part of the 
sleeve, the piston uncover 
tog this port while travel 
lng down on the explosion 
stroke. After many at 
tempts to overcome the dlf 
Acuities presented by the 
ripgle sleeve design, 
Knight conceived the idea 
of using two sleeves, and 
In 1904*1900 produced the 
engine much In its present 
form. During the two suc¬ 
ceeding years ha further 
developed his engine, and 
endeavored to Interest 
American manufacturers 
Xn this be was unsuccess¬ 
ful, but during 1900-1900 
produced 100 corajdota-cars, 
wfckta by their successful 
operation vindicated the 
stopTwralve prtadiito. 

American manufacturers, 
however, ware hot to- 
pressed, asdfolfOT Knight 
want abroad upon the ip* 



lng into play the full open* 
lng of the port, the valva 
opening at AH deg. after 
top center, and closing 45 
deg after lower center 
The Intake port when clos¬ 
ing however depends upon 
the action of the Inner 
sleeve In Its relation to tha 
junk ring, the outer sleeve 
taking no part in closing 
the valve, ns it travels be¬ 
hind the Inner aleeve The 
travel of tin lowtr edge of 
Ihe port In the Inner aleeve 
to Um position behind tbe 
Junk ring closes the port, 
mid tho pressure of the 
rt ng ago In at the Inner 
sleeve seals the combustion 
<hamW From this it will 
Ik 1 noted that thi_ sleeves. 
In so far as thiir re¬ 
lations wllh each other 
nre couch. rm-d huvo noth 
lng whatsoever to do with 
ntaliiliih the compression. 
The Junk ring seal* the 
chamber above hist as tbe 
piston rings seal it below 
(the Inner sleeve being 
also the active cy Under 
wall) and the outer sleeve 
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Seetienal view of the KafghUyge eleeve-vslve eegtse 

* 

in the ordinary Weed design of poppet valve motor 
The eccentric shaft rphs at one half crank shaft speed, 
and tbe travel of theglrieve# is lee# than one ninth that 
vi the piston. In the ease of an engine having a stroke 
of Jaefcee, the starts travel 29/KT lneteto eewir op- 
aAd-down stroke at the piston, which, of course Is 9 
tuto/m fbr this engine- 


Htrvlng m^rcl> nn nn auxll 
larv In the proper func¬ 
tioning of the vh1\os. In 
this connection it In Interesting to observe tbo asristiincp 
which the lnnor sleeve gives to the piston an the two 
strokes or cycles during which tbo piston is called 
u|>on to perform its greatest work—namely compres¬ 
sion and explosion )>oring compression when tba iris- 
ton 1* laboring to compress the gas, and hence exert* 
[ConclnM on page 40) 












Adjustable color screen for protection Sectional views of an oil pump, driven by the valve mechanism of an Mft*c, An electric heater that Is designed for Warm- 
aflainrt headlight glare showing the parts at the moments of intake and pumping the ofl Ing the power plant of an automobile 


New Accessories for the Automobile 

Offerings for 1916 as Numerous and Diversified as Those of Previous Years 


A t TOMOB1MG accessories for the 1016 season way 
la* aukl to ho as numerous and ingenious as those 
of any previous your While the greater part of the 
offerings are In tho form of Improvement* oxer existing 
articles, not a few tuny be considered distinct novelties 
While practically all tho large and many of the small 
cities have ordinances forbidding the use of blinding 
headlights, in many part* of the country, along open 
roads there Is no prohibition, and cornHspicntlv night 
drl\tng Is often made dangerous by the hendlighl* of 
approaching cars daseling the driver To prevent this, 
a goggle manufacturer is ranking a goggle the up|K?r 
half of which is colored, »o that when bright lights 
approach the driver has but to tip his head slightly to 
bring the colored portion hi the line of vision The 
lenses are of glass, in one piece—not two pieces 
cemented Ihe same company also makes a goggle of 
a transparent composition colored above The com¬ 
position is like celluloid, but will not hum 
Another form of protection against tho blinding 
headlight uses the same principle namely, that of a 
color screen This accessory, how oxer, is put ou the 
windshield and consists of a clnular nmlier colored 
disk of glass that is clamped to th* top of the wind 
shield in front of the diivor When a car npprominm 
at nighty it is only nec« ssury Tor tho driver to bring 
the disk in posillou belwexn bis tyra nml the coming 
headlights. The device lu easily uttathod to any wind 
shield by means of a screw clamp 

\ se uf one of the valves of the automobile motor 
for driving nn oil pump Is made hj n western compimv 
The dexlce is designed for n car that does not have a 
fore* feed svsttm of oiling nor any very coimnUnt 
way of drlxlng an oil pump It ts attached to the side 
of ihe motor in place of one of the valve cover idutcs 
and bus n small pump piston The piston Is operated 
liy a Ux*ml rocker arm, width in turn Is operated by 
an arm uttathod to the valve stem As the valve goes 
up and down, tlu rotker arm drives the oil pump piston 
in and out, circulating the oil 

It Is fully possible to hent a tlose<l automobile and 
even a touring car when the rnln curtains are down 
from the exhaust of tho motor Oue of the large i»arts 
manufacturing companies Is now Introducing ah OX* 
hnuat heater whhh hoe proved successful hi use this 
winter The healer simply consists of a copper tnbe 
rndlator installed in tho floor of the tonneau, through 
which part of the exhaust gases pass A valve is pro¬ 
vided to r**gulate tho flow of the gnsoa. There Is also 
a vertkul radiator to place ugalnst the heel board of 
the scut In the case of a coupe or runabout „ 
Another new device is one for keeping tho motor 
warm It operate* by electricity and constats of a 
small metal cylinder containing an electric heating 
element It Is simply placed under the hood of the 
cat and the current turned on The heater Is 2% 
Inches in diameter And 0 Inches tong, and consumes 
100 watts. It may bo attached to any tamp sotket 
At ten cents per kilowatt hour, it costs one cent per 
hour t# operate, and on lower rates a corresponding 
lower jbst 

Air toay also be used to All the grease cups and trans¬ 
mission and differential cases with grease, and among 
the new accessories two different devices employing this 
agent are offered* One is a conventional grass® gun 
in shape and construction but lnytead of having a rod 



and handle connected to Its piston, It has an atr 
chamber Wheu pressure is applied by means of air, 
the grease Is forced out without any effort on the part 
of the operator The rapidity of flow depends on the 
viscosity of the grease and the pressure of air, but It is 
stated that comparatively little pressure Is necessary 

When a nuui drives a car, It is virtually impossible 
for him to take out his watch to ascertain the time* 
hveu when there is a dock on the dash it is not always 
easily seen, especially at dusk or In the night. There 
is now on the market a watch that Is screwed directly 
in tho center of the steering wheel, where it may be 
seen at a glance. To the back of its case Is fastened 
a nut, similar to the one on top of the steering post, and 
the new nut bearing the watch is simply substituted for 
the old. 

Spark plugs must have their points cleaned of carbon 
occasionally, and often It is necessary to prime the 
motor Those two operation* are combined in one in 
a new spark plug of unusual construction It has Its 
central electrode in one piece and removable from the 
ping shell by simply giving it n short twist to open a 
lock joint Tho electrode may then be removed, Just 
like a ramrod from a gun There Is then presented a 
clear passage iuto the motor cylinder for priming with 
gasoline, and the central electrode may be easily 
denned in ihe hand To clean the points on the plug 
shell within the cylinder, an ordinary pipe stem cleaner 
la moistened in gasoline and run through the shell. 
The phig greatly facilitates cleaning and priming. 

Now that air pumps driven by the car motor have 
pi a cad at the disposal of the motorist a plentiful supply * 
of air at high pressure air is beginning to bo used for 
purposes other than the inflating of tiros In addition 
to furnishing h means of cleaning the upholstery, air 
may now be used to jack up the car An sir jack made 
for tills purpose will lift the heaviest cur with only 
SO pounds pressure to tho square inch from the Ur 
pump. Kven when a power pump is not on the car, a 
hand pump rany lx* used* It Is stated that seven strokes 
of the usual hand pnmp will lift the average oar The 
Jack weighs six pounds and is only four Inches in 
diameter 

Because it is a nuisance to carry Into the restaurant 
or theater or office or home all the coats, robot, suit 
cases sod other articles that are carried in ah auto¬ 
mobile, many motorists leave them In the car* This 
gives an opportunity that the sneak thief is not slow 
to take advantage of In order to prevent his leaking 
off with each things, there is ft rob^ tock that cla*ps 
about the rpbe rail and anything that may be os it 
It has jaws that grip rightly end that lock in any port¬ 
ion. Am easily ^operated cbmjrihstjou dial releases the 

Complete protection for ill but tbe haed, thouldm 
and arms of the driver of inn <$** oar lw afforded by 



« new robe that covers the top of the driving impart- 
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AntemtbUe Jack operating oa flO pound* atr pressure 
sd by the c 


■applied 


, cart power pump 


Heater utilizing the exhaust gases of the power plant, 
Inputted hi the tonneau floor 


Combination lock that may be need for safeguard- 
Ing robes, coats, luggage and other articles 


almost out of reach for the wife Such couple* are 
offered an Ingenious double pedal attachment In which 
a second pedal may he placed abore the original pedal 
at any desired height The device 1 b simply clumped to 
the original pedal without any drilling of hole* Both 
pedals are left free for use by the two persona When 
the wife drives, she takes the upper and higher pedal 
pad, and when her husltaml U at the wheel, he uses the 
original pedal. 

Due to the almost universal condemnation of blind 
lng automobile headlights and the consequent dimming 
of them they have become almost useless as long dls* 
tance touring aids at night The dimmed headlight 
will not throw a sufficiently strong Imam This coupled 
With the need for some movable searchlight hns 
brought forth the hand searchlight which almost dis 
appeared whon electric headlight* became i>owerful 
The present searchlights however, are not like the old 
clumsy ones of a few years ago They are small high 
power lamps, utilising nitrogen Ailed bulbs of high 
Candle power but low current consumption It Is < Inliued 
for one of thorn that It give* such a strong hot rn\ that 
1b so well focused that a cigarette may be lit In It 

Many mot orbits would Install motor-driven air pumps 
on their cars were it not for the expense of npphlng 
them to the motor due to the dlffhulty of finding n 
suitable base on which to mount them and of pro\lrtlng 
a pmctkiU means of driving them A most simple 
motor-driven air pump has Just appeared. It takes rho 
place formerly occupied by the starting crank \vhi< h is 
now absent In must cars, due to the uso of self-starters. 
The pump !■ simply Inserted In the crank hole until a 
dutch on Its driving shaft meets the end of the motor 
crankshaft It is then tightened In plaeo by meaus of nn 
expandlngjdeevo The pump will develop over 10U pounds 
pressure and may be had lu models to fit any car 

A novel device in whhli air Is used to deliver grease 
takes the form of a bucket in which air pressure Is 
created by screwing down a handle attached to u 
threaded rod bending a piston The bucket Is most 
versatile, as It has two compartments In whhh two 
different kinds of greaso um> lie carried In addition 
to discharging the grease contained within Itw If it may 
bo uoed to suck out the used and dlrtv grease from a 
differential or transmission case and deliver It Into a 
third receptacle. The bucket is also self measuring and 
will dispense grease by pounds and heavy lubricating 
oil by Quarts. 

It Is always a problem to dispose of the sixth pas¬ 
senger In a five-passenger car and the ride 1* ne\or a 
matter of comfort for the sixth person and his or her 
companions unless an extra sent is carried One of the 
newest seats Is unusual In that Instead of being placed 


loosely on the tonneau floor, It Is hung on the side of the 
body or on the door This gives It a firm support and 
prevent* It from dnnclng about as the car bounces over 
uneven road* The seat 1 b strongly made and has Its 
frame well padded where It flta over the door, to pre- 
vt nt marring the varnish or leather When not In u*e 



It folds Into a small space and can be pul away 
The original mechanical automobile starter worked 
by air pressure vet It is startling to hear that a lead 
lng company in the automobile Industry Is returning to 
ntr pressure qh a starting agent at this time when elec¬ 
tric starters reign supreme Tho new starter, which Is 
sold HcimrntelY ns nn accessory, is distinguished In tfiat 
it slmnlutes hand cranking In its application of power 
to the motor crankshaft Instead of turning tho motor 
over contlnuouslv until it starts, it spins it only a few 
revolutions at a time This is due to the use of a so- 
called ‘ bat wing piston which travels around in a 
ring shaped cylinder from one side of a stationary head 
to the other An air pump and tank are parts of the 
system 

New Dry Dock for Rotterdam 

A N automatic drj dock for a ship building concern 
at Rotterdam has l>een recently completed and 
tiunsjKuled to its destination As the dock was too 
bulky to pass the locks of the North Sea Canal, It has 
been built on lnnd ut Bchelllngwoude, outside the 
Orange Locks and after completion towed to Rotter 
dam bj way of the Zuider Zee past Helder 

The dock consists of three sections, coupled together 
and admitting of being uncoupled It* end section* 
are pointed It has eight watertight cross bulkheads 
three wuter tight bulkheads lengthwise and four 
watertight coupling bulkheads constituting the two 
coupling chambers The dock will be provided with 
three main pumps of 90 horse power each permitting of 
joint or se(iarate operation Besides these there will 
be three wash pumps each provided with a motor of 
35 horse-power All pump* are of the centrifugal type 
with vertical axk The pumps are to Ih» worked from 
n service building od the dock of the air compartment 
of the middk softiou of the dock Here, also, are the 
main switchboard, the water Indicator and the air 
compressor with Its motor Hu new dock has a lift 
lug capacity of 1^500 to 1JOOO tons and can acctvm 
modatc ships measuring up ro 13,000 reglatered tons 

Content of Gasoline Vapor in Air Determined 

T WO methods of determining the content of gasoline 
vapor In air ban Ik*wi the subject of experiments 
and a report by the United States Bureau of Hines 
In one the mixture is introduced Into nn exhausted 
glass vessel, is cooled at the temperature of liquid air, 
the nir Is removed, and, finally the partial pressure 
of the gasoline vapor Is measured by means of a 
manomeh r attached to the liquefaction bulb The 
second method consists in burning the gasoline vapor 
In oxvgen and from The emit rue thm and carbon dioxide 
produced calculating the pcicentage of gasoline vapor 
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Electric Starting and Lighting Systems 

Their Proper Care and Maintenance by the Motor Car Owner or Driver 


B HIPOR1D considering the subject of starting and 
lighting system maintenance, It may be well to out¬ 
line briefly the characterisation of the main classifies 
tions Into which the IpgtoM of such systems may be 
grouped Though many different forms and comhlmt 
tions of devices have been contrived to secure the auto¬ 
matic motor (darting feature practically all of the sj* 
terns operate on the same basic prlmiple* If the fea 
tares of the leading systems are described It should 
not be difficult for the autolst or mechanic to familiar 
lto himself with the arrangement of any system that 
differs only In points of minor detail 

Essentials of an Electric Starting and Lighting System 

The standard equipment must include three main 
components—namely, the current producer which Is a 
small dynamo driven by the engine, and which la used 
to generate electricity for charging the storage bat 
tery, a specially constructed secondary battery to act 
M a reservoir for the current generated by the dynamo, 
and a starting motor whUh may be mechanically con 
nected with the engine and electrically coupled to the 
storage battery when It is desired to turn the engine 
crankshaft through the Initial phases of Its cycle of 
operations 

It is possible to combine the current producing and 
engine starting functions In one Instrument, This 
may be a single machine, having only one set of wind 
\ngs on the armature and one commutator, or it mu> 
be a combination Instrument having a double wound 
armature and two commutators Either of these are 
called “ one unit ” machines If the starting motor Is 
one device and the generator a distinct 


breakage from the Inevitable vibration that la present 
In an automobile Another advantage of a 6-volt sys 
tem la that It la much easier to obtain replacements 
If any of* the units become defective through wear or 
accident 

The On* Unit Type of Starting and Lighting System 

In referring to a system as a “one unit * system 
of lighting, starting and Ignition, one means that all 
of these functions are Incorporated In one device as 
shown In one of the accompanying illustrations. The 
feature here is the combined motor-generator which 
Is an Instrument having one set of field magnets and 
a double-wound armature provided with two commute 
tors When the armature is driven from the engine the 



Simplified wiring diagram of twe-wtre, two-unit 
starting and lighting system 


periphery and simultaneously a brush is pr es sed on the 
motor commutator which permits the storage battery 
current to flow through the machine and make it an 
electric motor In this case the armature revolves at a 
high rate of sp&d and the forward overrunning (dutch 
breaks the driving connection that normally exists be¬ 
tween the pump shaft and the armature. Similarly, as 
soon as the engine starts, sn overrunning clutch mounted 
In the Intermediate reduction gearing releases the drive 
and permits the clutch at the front end of the machine 
to become operative and drive the armature at the 
slower ratio of speed necessary to generate current 
for charging tho storage battery As will be apparent 
this system is simpler, both mechanically and electric¬ 
ally than the 44 two-unit ” system, which is also illus¬ 
trated The latter is depicted In such a way that the re¬ 
lation the various part* bear to each other and the 
automobile chassis parte can be easily recognised. 

Practically all the time that the automobile power 
plant Is In Motion, current Is belug produced by the gen 
orator, and delivered either to the storage battery or to 
the various current consuming units, such as tho ignition 
system, electric horn and lamps The surplus current la 
accumulated In the storage battery and is kept In reserve 
for starting the engine or lighting the car when the 
power plant Is not In operation or for ignition and 
lighting when the car is being operated at such low 
speed* that the cutout of current regulating devices do 
not permit the current from the generator to flow to the 
storage battery or to the current consuming units. 

Storage Battorlss for Automobile Use 

The storage batteries devised for engine 


appliance, the system Is called a “ two 
unit” type Some forms have been de¬ 
vised in which the gtnorator Is mounted 
In the same casing as tho starting mo- mmm- , 

tor, and these have been erroneously 
called “one unit” machines. It will he £ 

evident that in auj *>*t£m where the 'g 

starting motor and current generator are % 

electrically distinct, we have a “ two "** **“**' 1 

unit * system uj 

In addition to the three main eowpo ** * 

nents Just named various accesooTies are mmhmw v 

necessary to control or distribute the 
electric current These Include switches, £ 

current measuring meters, connectors and 5 

wiring, protective circuit breakers or fuse 
boxes, automatic voltage regulators, cut¬ 
out relays, and the current consuming ^ 

devices. 

The electrical starting and lighting 
systems that have received general ap¬ 
plication usually operate on 6-volt current, although 
some of the one unit systems require 12- or 24-volt 
storage hattefltee The fl-vott system is generally Hr 
vored, because the lamps designed to opentiSLO^ that 
voltage use wbn substantial fltgmentr than those of 
higher voltage and are not so fragile and subject to 
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device generates electric current w^gfc dew* to the 
storage battery, Ah ovemuwtaf qIttteb Jg kMW 
between the driting shaft *nd*the ****** gt both > 
engtos. and starting soda-, If it Wdsgfeed to Start' 
the emtoef ah intermediate reduoticA j^ber is moved 
into engagement with a teege gear cut oh th* gyhfteat > 


starting purposes or for car lighting eye- 
mwSmm terns must be of special design and large 

J capacity In order to withstand the high 

discharge rate necessary to operate the 
_ starting motor and at the same time 

lbM J| capable of rendering efficient service un* 

___ der the severe vibratory stresses and 

** unusual operating conditions incidental to 

[ lutotpobUes, It ts Important to instill 
H5 ^ the storage battery in an accestfbte loctr 
i a y tlon in order that It may tedtive the atteth 
aQ <J tteh necessary, lt»bsgt pteotitetotoset 

' the storage battefr In a substantial terry 
/t-v tog ease under «^Tfont seat> o* the to- 
I J ntog board or under the tonneau door 
boards. 

_ Practically aH tolls a** mtorided with 

““ **“■* ah expanrioa tfrgtoto* jusaMM 
gas evolved during the chai^Wdiu 
Charging process, ahd elm ^gsM 
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«M» Art Alter the o»H cover* here bees pot in 
ptat <k» wrtlr• top of the stood box is sealed with ft 
H Wy cftmtf hf frftfo and other Ingredients which not 00)7 
«Wf fth ih electrical Insulator, but which also protests 
•SOSPSof tftf or the splashing of Mould, u well at* form¬ 
ing an intimate hood between the otfli that prevents 
mw waent of these relative to each other or the carry* 
inf oft*. 

The Electric Starting Motor 

The Karting motor which replace* the ordinary hand 
crank is neoftlly a series-wound machine of simple 
design. The conctnictloh of the starting motor la prac¬ 
tically the same ae that of a dynamo except for the alee 
of the windings which are iwlgned for the passage of 
the targe amperage current neoeeaary to produce proper 
Karting torque. In other respects the starting motor 
and dynamo -operate on practically the same principles 
except that one instrument is a reversal of the other 
fx» order to obtain a high power output from a small 
tow voltage Karting motor it Is necessary to revolve the 
armature at a rata of speed ranging from 2,000 to 2£00 
r p.m. As it Is not necessary or, In fact, possible to 
turn the engine crankshaft faster than 160 to 200 r p m. 
when starting the engine, a speed reduction gearing is 
Introduced between the suiting motor aud the engine 
crankshaft The reduction Is usually about 20 to 1, 
which means that the starting motor armature will re¬ 
volve 20 times to produce 
one revolution of the 
engine crankshaft The 
wiring to the starting 
motor is simple but is of 
heavy cable because from 
60 to 160 amperes cur 
rent must pass through 
the motor windings The 
starting switch is always 
Interposed in the motor 
battery circuit 

Automatic Control Device* 

In Self-Start** Circuits 

It la evident that elec 
trie starting and lighting 
systems would not be 
practical for the use of 
the average motorist un 
leas they Incorporated 
automatic control appU 
anew. A number of me¬ 
chanical and electrical 
controls are needed to 
attain this end. These in¬ 
clude the dreuit breaker, 
a governor or voltage regu 
lator, which may be either 
mechanical or electrical, 
and tho operating switches. 

Circuit breakers are of two 
forms, via, thoee termed 
protective circuit breakers 
are safety appliances that 
perform the same function 
as a fuse, while the auto¬ 
matic cutout relay, which 
U sometimes called a ilr 
cult breaker, Is a device 
having a different func¬ 
tion The automatic cot 
out Is used to keep the cur 
rent from flowing out of 
the storage battery under 
those conditions of opera 
tion during which the bat 
tery current Is stronger 
than that delivered from 
the generator If no dr 
cult breaker is provided, when the engine speed la 
reduced to a point where the generator voltage la lees 
than that of the battery, the current flows through the 
generator windings and Is wasted. Hie cutout circuit 
breaker la a very aim pis device and la operated by an 
electro magnet. In some cases It Is combined with the 
ggnmtor or mounted thereon, although It may be 
placed In any eonveoient part of the car The pro¬ 
tective circuit breaker usually forms part of the com 
bfeatkm switch In the single unit systems with which 
UlsWewL 

Tbs voltage regulators or their me ch a ni cal eqtdv* 
lento are required to prevent an excessive current out* 
pot from the gmerator whofiths power plant Is ru nning 
at extremely high speed. TWo types are used, tbs me- 
form bring a centrifugal governor mechanism, 
t houg h the statrtaei method may operate on the third 
bt4* eadtathm **ndt|MwWohp^ 

HtW, or hr ft reMsthM^ffdiy s yKSto which reduces 
{fee strength c* tbs A*d magnK by interposing rSrist- 

Hrnmechankel type 
touswOty a ftkttp* 0*W»tite 
ttrtvteg «** «* 4J* generator **fl hhytaff * <*** to 


transmit power to the generator armature shaft The 
combination of the centrifugal governor and dutch auto¬ 
matically limits the speed of the dynamo armature to 
a predetermined number of revolutions. This results 
|h the current generated being held to a required 
amount Independently of the speed of the engine or car 
The governor minimises overheating the generator or 
overcharging the storage battery at high engine speed 
The electrical system of governing does not materially 
influence the generator speed but control#* the current 
output by means of armature reaction, a bucking coll 
or resistance or a reversed series held winding Re¬ 
gardless of the system of governing used, these usually 
permit a maximum generator output of from 10 to 12 
amperes, though the normal charging current la less 
than this. 

In practically alt systems an ampere meter Is mounted 
In connection with the operating switch or at some con 
venlent point on the dash whero it may be readily In 
spected by the operator, This Is Joined to tho storage 
battery In each a way that It indicates at all times the 
amount of current being delivered to the battery or 
the amount drawn from that source. If the Indicating 
needle of the amiK*re meter points to the left of the aero 
on the scale It means that current la being furnished to 
the consuming units and that the battery Is discharging 

Another important element Is the lighting switch 
which U always mounted at some point within eon 


venlent reach of the car driver A common location is 
on an instrument board in connection with the other 
registering Instruments 

Th* Cars of tho Storage Battery 

The storage battery Is the part of the lighting and 
starting system that requires the most attention and 
unless this receives periodical inspection it Is apt to bo 
seriously damaged. The first point to observe laden nil 
ness of the battery and interior of the battery compart 
ment, which must always be clean and dry All omall 
articles, especially of metal, must be kept away from 
the battery AJTWmlnaU and connections should be 
kept coated with Vaseline If any electrolyte has spilled 
out of the battery* It should be wiped off with waste 
wet with ammonia, and the bottom of the battery 
compartment covered with ft small amount of slaked 
lime to neutralise the add It is essential that pure 
water be added to all oells regularly and at sufficiently 
frequent intervals to maintain the solution at the proper 
height above the plates. This height varies in different 
batterleo, but the Important point tb observe is that th© 
plates are always oovered with sotutkm. The solution 


should never got below the top of the plate*. 

The vent plugs are removed to add the distSUod water, 
which may be introduced with a syringev and should 
always be screwed down tight after filling; In warn 
weather the battery cells ahould receive distilled water 
every w«_k and one© every two weeks in cold weather. 
Never add acid to the solution and do not use any water 
knonn to contain even small quantities of salts or 
mineral mutter of any kind If dUtilled water is not 
available melted artificial ie© or fre«h, Wean rain water 
may be uschI The water ahould bo added at regular 
lutonuls as rcvowiucndcd c\en though the battery may 
apparently function correctly without It 

Tim beat way to det< rmlue th* condition of tho bat¬ 
tery la to test tho specific gravity of the solution In 
each cell with a hydrometer A convenient time to do 
this is wheu water Is added, hut the reading ahould 
always be token before any water is Introduced into 
the cells Specific gravity readings are made with a 
hydrometer syringe of the type shown To take a read 
ing with this Instrument, insert the end of the rubber 
tube In the all, being sure to place It Imlow the U\el 
of the electrolyte Squeeze the bulb, then slowly release 
it tt> draw up enough electrolyte from the cell to float 
the hydrometer The reading In taken from tho grnd 
dated stem of the hydrometer at the point where It 
'merges from the Hulutlon 

The gravity reading is expressed in “points,” the 
difference between L275 
and 1300 being 25 points. 
After testing, tho electro¬ 
lyte must always be re¬ 
turned to cell from which 
It wan taken. When all 
cells are In good order the 
gravity should test within 
25 points of being the same 
in all cells. A reading 
above 1.200 Indicates the 
battery is more than half 
charged. The nearly com 
plete charge ts Indicated 
by a reading of about 
1.275. A reading below 
1150 Indicates that the 
battery is completely dis¬ 
charged. The complete 
charge is indicated by a 
reading anywhere between 
1275 and 1300 
In charging from on out¬ 
side source, which is often 
necessary If the car Is 
operated extensively at 
night and very little In the 
daytime or if the engine 
starts hard, there are two 
possible methods. Only di 
red current can be passed 
through the battery, al¬ 
though, of course, the cur¬ 
rent flowing through the 
mains may be either di 
red or alternating The 
most convenient method of 
charging when a direct 
current Is available Is to 
use a lamp bank resistance 
as Indicated in one of 
the accompanying sketches. 
Thin limits the current to 
the proper charging rate 
In amperes depending upon 
the num(>er of lamps used 
The ordinary 0-volt bat 
tery will be properly 
charged if five 110-volt, 82- 
caudio ik)w«t carbon filament lamps or ten 10-candle 
power carbon filament lamps are used It will take 
thirteen 40-watt tungsten lamps to accomplish the same 
results. 

Always connect the positive terminal of the battery, 
which Is that marked P M or Indicated with a plus 
sign to the positive charging wire and the negative 
terminal to tho negative charging wire If connections 
are reversed serious injury to the plates will result 
The charging wires may be touted for positive or negn 
five polarity by trial with a \oHrnder or by dipping 
the ends In a glass of water containing a few drops of 
electrolyte This will I mi lea to the negative wire by the 
bubbles formed upon It 

Any storage battery which is to stand idle should 
first Ik fully < barged. A battery not In active service 
may bo kept in conditon by giving a freshening charge 
at le«»t once a mouth, but it should also be given a 
thorough thargo before It Is replaced lu service 

In order to avoid freezing the battery it should al 
ways be kept in a fully < barged condition. A discharged 
battery will freeze at 20 degrees above zero, while one 
(ConcluM on pnge 44) 



Two ride* of an automobile power Kant* showing how the Ignition, current-generating and engtne- 
sUrtkif suite ore Installed, using the unit system 
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The “Blind Turn” 

Its Dangers and Various Methods of Solution 

By Chaa. F. Barrett 




N O railroad preaidant would sanction the passage of 
one of hts trains from the down * to the ** op” 
1 1 tick without first making sore that there was no 
l rain approaching in the section of track to be tra 
verged Yet that same railroad proeident along with 
many other ordinarily careful people is daily taking 
precisely the same chance In his automobile on blind 
turns” which he would not permit hb* train crew to 
muke under penalty of discharge 

What Is the greatest menace of the blind turn”? 
Not hh most people would believe the danger of a aim 
pie head-on collision betwt*cn two cars app caching 
from opposite directions duo to cart lea*netw In not 
keeping far enough to the rl^ht Such accidents are 
all too prevailnt hot l v fur the most common trouble 
is due to the mixed traffic of slow and fast moving ve¬ 
hicles. Fig 1 Illustrates the usual conditions accur 
ring on * blind turns which are likely to result dis 
astrously In thU diuginm it will Ire n ted that a wagon 
Is slowly passing an und the turn while an autc mobile 
is approaching from cither end If the turn Is long and 
lh< automobile driver gi Ing In the name direction as 
the wagon Is In n hurry as Is usually the tase the 
temptation of tho latter to swing over to tbo left and 
pass the wagon on the curve beomes very great This 
maneuver throws him directly In the path of the other 
automobile Appriacbtiu, and makes a collision moat 
imminent 

It Is this m rt of risk that the railroad president allows 
his chauffeur to take almost dallj with many a hair¬ 
breadth escape It takes more patience than the aver 
age American has to stay path ntl> behind a slow plod 
ding team until safely arouud the curve Few can hold 
themselves back from taking a chance And the 
tragic part of the proposition is that the jnwr fellow 
wile gets bumped Into may be the in >st caicfui jmlus 
taking sort of a driver and with ugh exercising the 
utmost precautions himself In keeping far 
to tho right running sl< wly etc he maybe, 
more seriously wrecked than the r« kies* 
driver Moreover tin team Is verj likely 
to get mixed up in the (rash also lh the 
strenuous efforts of the autc me btU drlv 
ers to avoid each other when a col Union 
seems imminent 

This traffic condition and the resulting 
accidents are a daily oeturieuce partic 
ularly in the eastern part of the country 
where heavy automobile traffic and fre¬ 
quent blind turns are common With 
thi rapid increase of automobile traffic 
on the trunk Hues It would seem that 
some solution of these menaces must be 
found without delay 
In considering the possible remedies 
for partially or entirely overcoming the 
dangers of this condition wi find two 
general methods of attacking the prob¬ 
lem one by changes In the character, 
location curvature banks ct< of the 
road itself and the other by tlu use of 
automatic signallng devices or other in 
dependent features for the traveler s pro- 
tu tion 

On a careful Inspection of aitual con 
dltions as they are f< und In most local! 
ties It is surprising to note how many 
of these death traps could l>c shorn of 
much of their dangerous character by re 
sorting to simple methods under tb first 
classification Take an an example tho 
high, wooded 1 ank whh h ft rms the moat 
usual blind turn condition In many 
cases of the latter the simple expedient 
of cutting off the brush aud keeidng It 
clear wUl make the turn over BO jsr cent 
safer if not entirely so Somttimes re¬ 
moving a lltth of the hank at the height 
Of the Hue of vision and Just at the mid 
die of (be turn will accomplish wonder* 
in this regard Traffic conditions have 
now arrived Ht a point where the failure 
to adopt all such comparatively inexpen 
sive means of making the roads safer 
will be held as inexcusable In some 
cases where re! ulldiug of a roadway is 


turn whereas he loses patience on the long cum mud 
attempts to dodge around the obstacle with the risky 
consequences Also he must reduce his speed on the 
quick turn but not necessarily on the other to keep the 
equilibrium of his car 

When It seems impossible to change a bad turn the 
mixed traffic can sometimes be done away with entirely 
by sending the slow moving vehUlp* over an alternate 
lonfc or vie* versa In many cases it would be possible 
to construe t a sikkUI parallel carriage road arouud 
the turn on whhh the horse rt hides would be com 
polled to pass 

As far as signaling devices art concerned there are 
of course a groat variety In ust at the present time on 
the cars thorn aches but many f them are too small 
to be effective under fmd ion 111 Ions, Theoretically 
horns and similar devices shoul 1 give sufficient warn 



Fig. 1. A bad tom, and how tho bank should be cut 
away to make it safer Fig 2, Complete 
separation of bone and motor traffic 



A bad ** blind turn H of the u 9 " type The operator haa only 180 feet dear tight 
around the turn Fig 5 shows how U was eliminated 
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Fig A Atonal system of protecting a 11 bind term," Fig. 4. He# a reflector at At 
outsideof the curve would aM tnfle. Fig. 8 Dewed JfcMf ro frsa ea t the 
new read baht to ettmhvals the curve shows bathe yhe+Ofraph 


being undertaken it in iKwstbh t< avoid bad turn* by 
a complete roles *tIon of the roadbed This has already 
been doue on many trunk lines with commendable results. 

A rather curious feature of the blind turn ' la that 
those of short; sharp curvature are safer than thdee 
with longer curvature as a rule This la because the 
automobile driver is usually content to remain behind 
the slow plodding team until safely around tbs short 


tng on bad turns, but in actual practice, there are likrty 
to be so many other confusing noises such as the rush 
of the wind past the ears, noisy motors or gears, rat¬ 
tle of teams etc that they often go absolutely no 
heeded. Also, the loud, harsh tones necessary to secure 
effective response are constantly growing more afcd 
more of a nuisance to those unfortunates vfrfce reside 
hear places requiring such strenuous h#$ signaling. 


)On main trunlr routes, where the amotuF of traffle 
LH justify the cos ti a form of semaphore signal, sLml 
Ur to those used on railroads, would be very effective. 
Tho signal would bare two arms operated by a me¬ 
chanical tripping do Wet placed serom the road at the 
proper distance from either mid of the c ur ve. The 
tripping bar could be set in k concrete or metal <foan* 
nd projecting above the roadbed just enough to mAh# 
a satisfactory connection for an electric actuating 
mechanism when depressed by the weight of as light a 
vehicle aa a bicycle Such a signal would have to be 
used in connection with a dividing fence and the trip- 
ping bars would also be divided one for either toad* 
way at both ends of the curve Passage of the vehicle 
over the first bar would set the signal while the- next 
bar would release it, just as 1 b railroad work. The 
mechanism would have to be arranged so that if a 
second vehicle passed over the first operating bar before 
the vehicle Immediately ahead of it had reached the 
end of the block the latter could not release the signal. 
Such a device would be particularly useful whore there 
was much mixed traffic as it would safeguard against 
both head-on as well ns rear-end collisions. It could 
bo easily installed 

Finally the suggestion has been made of a form of 
inexpensive mirror placed at the confer of the curve, 
so that it would clearlj show an approaching driver 
what he would encounter around the turn In fact, a 
metal surface with sufficient reflecting power to tram 
mlt the headlight glow in daylight would be sufficient, 
as it would give the driver all he needs—a warning. 
With the almost universal use of electric lights it would 
lie vuy easy for the driver thus to protect himself were 
such u device Installed and If an inexpensive satisfoo* 
tory reflecting surface could be found for this purpose, 
no simpler remedy for the perils of the blind turn 
would be needed 

Mer Time the Only Official Teeter 

By Alexander Wiatoa 

“W 0Nr>BRFUT flexibility and per 
VV feet control at all speeds* absence 
of rlbrHtlon quiet running greatest of 
hill climbers and record brenkiug speed 
One might easily suppose that these 
words sum up the merits of a 1916 model 
—a model that haw reached new heights 
of excellence 

Yet I do not quote them from current 
antomobU© literature at all Quite to the 
contrary the quoted paragraph Is more 
than 12 years old and it fells a very 
truthful story of a car that, in spite of Us 
super features, Is to-day practically out 
of existence I refer to tho steamer 
The smooth continuous power stream of 
the steamer and its soft velvety flexible 
application have never been equalled lit 
any other type of car Non© has ever ap¬ 
proached its superb demonstrations, It 
had the speed of a ghost, and hill-climbing 
ability that won Contest after contest from 
gasoline cars with plenty of margin to 
spare It was unquestionably the smooth 
eat, swlftOHt thing on wheels 
Yet all these merits could not keep 
steam in the running To-day the steamer 
Is chiefly a memory And that fact fur 
nlshes an important leseon 
Let me recall another instance of aim 
liar importance In the earlier day* It 
was a vital question among gasoline car 
makers whether the two-cycle motor 
would not put every other motor out of 
business. For the two-cycle produced 
power twice as often as the four-cycle 
(which is the only type now on the mar 
ket) Where the usual type of gasoHos 
motor had but four power strokes, tho 
two-cycle had eight power Stroke*. And 
where the usual type had but six power 
strokes the twcntfgle bad twelve. Atad 
inasmuch as power is what motors ar* 
built to produce, it was clear that the 
two-cycle had a 366 per ceat advantage 
But where are ton-cycles to-day? 1 do 
not know Of a atatf* jpanuttetorer who is tm Jrt* 
ducing tMnHtt spite of their apparent 160 per cent 
advantage. And the reason is that the power advantage 
of the two-qyqle was more than efttot hr die* 

advantages that ear owners soonsf or laftfef fltoOovO ro fl 
*-et tlwir own expense and amk#adCA rrissdnotgo 
into detail ftmels fle* otfy afltofrl teeter ^ 
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There is a real risk in waiting 
too long to order your 
Cadillac 





E ACH year we have urged the public to guard against possible 
disappointment 

And each year m spite of this warning many have had to content 
themselves with some other car because they could not get a 
Cadillac 

In spite of steady increases in production the annual Cadillac short 
age is almost a mathematical certainty 

There is every indication that the current season will see that con 
dition materially emphasized 

There is the steady stable year in and year out Cadillac demand 
to begin with—a very large number who automatically repeat 

And then there is the large—and steadily growing larger—element 
of increase in new Cadillac ownership 

This has been strikingly marked ever since the advent of the Cadillac 
Eight 

Thus far its sales have reached the impressive total of more than 
twenty one thousand cars amounting m value to more than 
forty seyen millions of dollars 

The vogue of the Cadillac Eight has never been perceptibly checked 
or challenged by any other car 

True there may have been from time to time cars which—in ad 
vance—gave promise of comparable charm 

But their appearance served rather to stimulate admiration for the 
Cadillac and to emphasize its inimitable qualities 

Cadillac prestige is based on the universal esteem for the soundness 
of Cadillac policies and the soundness of Cadillac principles of 
construction—and the feeling that the new Cadillac exemplifies 
the most luxurious form of motoring yet evolved 

Cadillac prestige is steadily growing greater—the Cadillac demand 
will go right on expanding in volume and in enthusiasm 

Therefore when we urge you to assure yourself of Cadillac delivery 
it is that you may guard against disappointment 

If you can secure a Cadillac now protect yourself, and take it 

If you cannot do better than to arrange for delivery m a month or 
two we urge you to take that precaution 


Styles and Prices 

Standard tovtn fiisarngiir car five passenger Salon and Roadster $2080 Three passeng er V ctona, $2400 Four passenger Coupe $2800 
Fire psairngm Brougham $2950 Se v e n pawengnr Limousine $3450* Berlin, $3800 Prices include standard equ pment, FOB Detroit. 


THE COAT OF ARMS 
OF ANTOINJE DE LA 
M >THE CADILLAC WHO 
FOUNDED IN 1701 UN 
DER COMM ISSION 
FROM LOUIS XIV THE 
COIONY ON THE SITE 
WHERE NOW STANDS 
THE CITY OF DETROIT 
THE TYPE W CADIL¬ 
LAC CAR IS DISTIN 
GUI SHED BY THIS 
COAT OF ARMS MOUNT 
RD UPON ITS RADIA 
TOR. 
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Development of the American Motor Car ^hat Has Led Dp 

to the V-Type Multi-Cylinder Motdr 


T O n iiemon who baa not mode a cldee study of the 
ninny onginoerlng problem* Involved In motor car 
design (ho muon for the \ decided trend toward 
' type xuulti<Winder motors Is probably more or lees 
obecurc and he might well wonder whether future 
development of the motor car 1 h going t> tall for a 
still greater huiuIn r of cylinders 

Fngtoecrs are of course directly responsible for 
the development of the motor u»r t ut j recti ally every 
step taken b> the tnglneers has boen In response to 
some Insistent demand Iv in tor car users but I doubt 
whether anv large pircei tag* < f these users have any 
very definite Idea regarding the underlying principles 
of engineering that have boen fdlowwi Id f rodwing a 
more aatl»fa<tor> vehicle nnd with this thought In 
mind 1 would like to briefly discuss the deteh j mei t 
of the motor ear in a ni rt r loss uute<hni si u mu or 
In the eorlj lujs f tht i otor tar prartlealh i th 
lug was km wn about gasoline engineering nud tht 
I ioneer engineers weie i i fr i tt 1 hj n nm dlttimlt 
problems at ever) turn It was umsaary for them to 
grapple with unknown (|nni titles In tHriiiretinn Ignl 
tlon valve arrnngttnci t vnlvt tilling lul ri nth n and 
various other details of construction which while the) 
look simile now wort neverthelees very dlffluilt prob¬ 
lems to solve ut that time The \ rol lew at that time 
vtas to muke a motor that would run and give a reason 
able degree of jiower and reliability 

The Elementary Motor 

The simp lest furu of giw li ei gim is of c urse 
the single cylinder and It was with this t>pe of engine 
that most of the experimental work was done In an 
endeavor to solve the above mentioned prollein* As 
toon as these problems had been partially solved and 
the single cylinder engine had been made a ream md ly 
reliable piece of mechanism the demand from users for 
more range of nl lUty greater smoothness and lew noise 
began to be heard and although engineers have aceom 
pushed rapid and consistent Improvement year by year 
still the same demand has continued 


By J. G. Vincent 

First Eflortito ligpn r rl 

Fig l shows the arraogen eat* of the two cylinder 
opposed engine which type wm| ftftjliy adopted for this 
number of cylinders after the public had given its 
verdict against two cylinder engines with the cylinders 
side by side Two arrangement* of the latter wen 
tried out In one the cranks wen opposite and the 
working strokes both occurred In one revolution* leaving 






Diagram Uhmrattng the relations of the pistes* and croaks 
*f a J-cyUnder o p posed motor 


Tho Driving Tapfrs Oisilopid 

With the definite standsrdtsa^oo of porittaa for the 
crank shaft, the gotirf dHvfhp train of the car ha* keen 
developed accordingly ‘This oonstat* of 4 dptoh to 
mediately la the rear of the motor thto e Stonge speed 
gear box with a universally jointed shaft to t*k« 
cure of rear spring action either between It and the 
t Intch or between It and the bevel gears, next, the bevel 
gears, worm bevels or worn and wheel which Change 
(be motion to rotation parallel to the axlek Differential 
genre whb h take care of the difference in speed of the 
rear wheels when turning comers are located within 
the driven bevel gear In the early stage of develop' 
aient the driven bevel gear w«s on a jock Shaft Which 
drove the rear wheels ty means of side obalba. This 
Him;>11 fled the engineering problems Inasmuch os the 
twisting strains were not combined with the bending 
strains lu the war axle resulting from the weight of the 
car Fuglnecrlmc ] r gross has however taught us 
to combine these functions satisfactorily and the aide 
bains have now beui generally discorded With the 
rnmlt of has noise greater durability and less earn 
I Mention 

A small four cylinder engine when carefully con 
Btrruted le without llsastrous vibration and capable 
of rctathc si>eeUs as high as have ever been obtained. 
On these motrre i radically perfect synchronism of 
Ignlth n was flrst genenrtty obtained b> the use of the 
magneto 

The First Efficient Motor 

Comparative quietness was first possible with four 
cylinder motors and in consoqnetice many details were 
first refined In this type of motor 

Although high speeds are obtainable with a small 
motor of this type and as mentioned above It has no 
rocking couple still It has a secondary vertical vtbra 
tlon which gives an hnpreasU n of roughness and is 
object! iniible in. motor carriages mis Is caused by the 
movement of the combined center of gravity of the 



Diagrams Uhutrathig the reUtfou of tks ptoses to croaks of s 4-cyttadsr, s 4-cyttnder/ a* S-eyttndsr V-type and s 12-cyfinder V-typs motor, respe tovd y 


The principal ui vlng parts of a single cylinder en 
glue are in Heated hi Fig 1 They were appropriated 
from stationary engine i rattle? In which variability of 
speed high speed and saving of weight were no object 
In consequence the redi ro< sting j irts were very heavy 
and vibrated so badly that whst would now be con 
stdered as comparatively low rotative speeds were to 
posellle Counterweights were used as a crude device 
for reducing the vibration bnt rocli rocatlng parts con 
nectod to a crank by a litiuan or connoctlng rod cannot 
be balanced by revolving weights and the result was 
unsatisfactory On the other hand, the Mmit of low 
speed depot ded upon the thee of the flywheel which 
had to be n ade extremely barge because each cylinder 
makes only one w< rkli g stroke In two complete revolu 
tlons and the flywheel therefore, hod to drive the Car 
three quarters of the time; consequently the progress 
of the car at low speed* was very Jerky because of 
the r&ryJug torque delivered The public understood 
these simple things and the most momentous qoeetfoo 
to be decided was whether the In rease In rah* Of 
ahilltv smoothness and reduction of noise wplci «rety 
one knew could he accomplished by adding 0 second 
cylinder would justify the cowl Hot tlon. 


the fl>wheel to drive the CAr for the next revolution 
In the other arrangement the working Srrpkea or 1m 
pulses were equally spaced but this required the cranks 
to be side by side end the vibration of the reciprocating 
parti was just as bed as in the single cylinder engine 
In the two cylinder opposed engine on tb* other hand, 
the impulses ware equally spaced and direct vibration 
due to main reciprocating parts was entirely Htoicstixl 
The only vibration remaining was what ts fcnevto I* a 
rocking couple This rocking couple was out very bad; 
In any cose the general effect was so much more smooth 
than that obtainable with the stogie cylinder engine 
Chat the mating couple was not sertorisfy objected to 
This is the only form of motor whk&^j&ins a rotor 
tog couple that has at any tinje had to# general ap¬ 
proval of the American motoring potto The voMttf 
couple however Malted & coodemnsttori of the three 
cylinder vertical engine and many c*h<f engtoet Whkt 
have uever got beyond the rxpertoeaM^ebfk * * 
Fig a show* the vertical four eyl 
completely rsvolutiOnJmd the constU{ prac¬ 
tically the entire autosaohlto This jh the ttqmhud 
meter bMtay for cemnwfdal refclcle£ tod ffeeU to 
cx pecsjv e hjotor ’ferriages 


pistons due to tho angularity of the connecting rods. 
This principle Is somewhat Involved and I Witt hot st 
tempt to explain It here. * 

To sum up the situation as It stood after the four 
cylinder motor had been thoroughly developed we 
find the folio wing 

We had arrived at a standardised geneva! arrange- 
meat of the different motor car tmfta. We bad Arrived 
at very aatisfootory corburettan lgnUSdh, lubrication 
valve action, cooling and reridos other details of motor 
dDostracthfe We had arriveftjri a retold* totm of 
motor giving a fair degree i^amootlpaesa, gwyUHjag 
such motor w*e hot toads toe targs pr run at to* high 
4 ***** 

l*f» AVUttr Q m*H« 

TtopqbHd, bo#wrtr 

kWitty gmur mwM&mm and 1 m* txriw, and «n 
tttsnpt nraa mad* to (fra more rang* of aMUty, ut 
mail** tka tow erUndor, tartar, tmt a «aa teaad 
tkat tha tncreaae tg aecondaQr tMUmi 4«a ft jtt» 
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‘A SURE START ASSURED" 


’THAT’S what every car owner 
1 has a right to expect —that’s what 
he gets when his self-starter is 
equipped with the Start¬ 

ing and Lighting Battery. 

The “heart” of every electric starter is the 
battery Just as the entire physical organi¬ 
zation of man—its sensitive nerves, its re¬ 
sponsive tissues, its powerful muscles—drops 
to a useless mass the moment the heart stops 
its action, so is the electric starter merely a 
static collection of wires, gears and bolts 
when bereft of the vitality of the battery 

Therefore, in order to get the best possible 
service out of any starter, you must have the 
best possible battery. 

The " EXtbC ” Battery is, in every detail, the 
result of long years of experience by special¬ 
ized storage battery builders, m every detail 
evidence of its quality—m design, material and 
manufacture—can readily be found by those 
who investigate It is made for SERVICE, 


in the fullest and broadest 
meaning of the term 
Perhaps the most con¬ 
vincing evidence of its 
superiority of perform¬ 
ance is the fact that it is 
the battery chosen by leading 
automobile manufacturers, in 
spite of their being able to 
purchase any other battery at a lower figure. 


Bear in Mind 

that the manu¬ 
facturer of the 
“Ext&e" Battery 
is also the largest 
manufacturer of 
batteries for all 
other purposes 


is the original 


Remember, the << Exit>C* 

Uniseal Battery. 

Investigate the “ £Xt&C” Battery—examine 
it detail for detail—inquire into the reliable 
and far-reaching service organization behind 
it—and you will be satisfied with no other 
on your car And if the dependability of 
your starting system means anything to you, 
you will investigate, will leave no stone un¬ 
turned to assure yourself that at all times 
and under all conditions you are in command 
of “A SURE START ASSURED ” 

land todmy for the from hook of thmt nemo ft gimme you in nmomi form 
the omemnHal furtt regarding the more of m Hurting buttery 


theElectric Storage battery Co. 


New York 


Tha UrgMt manufacturer of Storage Batteries in tho country 
1M$ PHILADELPHIA, PA- 1116 
Nton Chicago Washington Denver San Francisco Soattla 
Atlanta Pittsburgh Detroit Rochester Los Angataa 


St- Louis 
Toronto 


Cleveland 


r 


Starting &. Lighting Battery 
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The Heavens in January 

The Coming Lunar and Solar Eclipses 


'T'HK principal event of this month, from the stand 
1 jiulnt of the amateur star gaxer, Ur the eclipse of 
tho moon, which happens on ttie morning of the 2Dth* 
The eclipse of the sun, which follows, on February 3rd, 
nmy also be doscrilied this month, for otherwise our 
account might not routh our more distant readers until 
after the cilice was over 

The lunar eUljwe Is i«xrtial—only aliout one seventh 
of tbo moons diameter Mug IniuierHcd in the earths 
shadow The moon first reaches the penumbra, or outer 
fringe of the shadow, with which a part of the sun 
appears to be concealed belliud the edge of tht earth, 
nt 1 OR A M Eastern Standard lime on the morning 
of Jnuuary 20th Though for an obsem r at tho proper 
point on the moon’s surface at the southeastern edge 
of her visible disk an ecliiwe of the Him would begin 
at that moment, the terrestrial observir will see noth 
Ing unusnul for some time later The reason for this 
Is that at first nrfly a small portion of the light of the 
sun is cut off, tvtn from the udvuming edge of thi 
moon, nnd the diminution of flu brightness of the lunar 
surface Is correspond Inglj small But as 
the moon gets doejHU* Into the itcmuuhra 
and more and more of the sunlight Is tut 
off the darkening of her surface on the 
eastern and southeast*ru side 1 hhh»ukh 
conspicuous Finally at 1 fif> \M lur 
southeastern limb reaches the edge of the 
umbra or shadow proper and ginduaM> 
dl|» deepir and deeper into It 

The center of the fartlis shadow is so 
far south of the moon that she himllj 
more than groset* It, but Ht the middle 
of the ecllimo, whhh occurs at I 40 A M 
the gap " bitten out " of her souttn rn edge 
will be big enough to attract attention 
even at a casual glance On account of 
the action of the earths atmosphere In 
refracting sunlight into the shadow, thin 
obscured region will not be wholly dark 
hut It will Ik? so faint, compared with the 
dlrectl} sunlit portion of the disk, Ihnt it 
will be visible onlj with dirtlc ult> 

As tho moon re<*edeH from the <*cnter of 
the shadow, the gup bitten out of lu r edge 
slowly shrinks, and its last trne*H disap¬ 
pear Ht 4 24 

The darkc niug bv the penumbra now ou 
the southwestern side persists for some 
time lougir, but it will become Uu[Krccptl 
hie to the c>e considerably liefore the last 
traces of It theoretical!}, dlsnpiiear at 
5 14 AM 

The solar ecliptic of bebrnnn trd Is « 
much more lmportuut affair Ik lug total 
utoug a path some ft,000 milts long and 
from AO to 100 miles lit width Beginning 
far out on the Pacific this truck run* 
over the ocean—hero barren of Islands—* 
and the first laud It reaches Is the South American 
cyast, about 200 miles south of Puuamu Crossing the 
northern portion* of Colombia and Veuexuela In a 
northeasterly direction, It escapes Into the Carlbbeun 
Ben not far from c ura<.«o and reaches the West Indian 
Islands passing over Cuadeloupc brorn there onward 
lta com sc lies again over the unbroken ocean missing 
the weaternmoHt of the Azores bv only a few miles and 
leaving the earth as the sun sets a couple of hundred 
mile* south of Iceland 

The duration of totality is ubout two minutes a fid a 
half both In Houth America and the West Indies, With 
the sun high in the sk}, so that this eclipse U as 
favorable for observation as ninny which astronomers 
have traveled thousands of miles to see On acc*ount 
of the present European situation It Is not prole 
able that nnv party will crow the Atlantic to ob¬ 
serve it, and little or nothing has been heard of any 
pi unit for exisHlltlon* freon this country Any odo 
who Is planning a trip to Caribbean waters this Win¬ 
ter, however though tho veriest novice In astronCmy, 
wtB do well to arrange his Itinerary so as to be la the 
wme of tuudiri on February 3rd Even with unfavor 
aide weather the niUJ^ay darkness Is impressive, and, 
with-clear skies, the spectacle la one of the most King 
ntfleent which nature affords. 

The strange colors which sky, land and sea take on, 
a few minutes before totality, lit the light from the 
edge of the sun, the rapid advance of the shadow, Ilka 
a vast thunderstorm on the western horlson, but m or* 
lng Infinitely faster, the sudden darkening of tl$e 
landscape, as on a train entering p tunnel; the appear- 


By Prof. Henry Norris Russell, Ph. D 

ance of tbs planets and brighter stars, and of the mys¬ 
terious corona surrounding the dark moon then the 
return of sunlight and of normal conditions—these 
form a memorable experience, worth a long Journey 
to undergo 

As the sun-spot activity is now rapidly Increasing, 
the corona will, In all probability be fairly bright, and 
irregular In form Mercury, which Is near Inferior 
conjunction will be olxmt 0 deg northeast of the sun, 
but by no means brilliant, being a narrow crescent 
Aeons and Jupiter 30 deg and 10 deg east of the sun, 
should also be conspicuous These are probably the 
only objeris that will bo visible at a glance Though 
Fomnllinut, which will be about 30 southeast of the 
stm and Altalr about as far northwest of him will 
probably be easily enough seen If one knows where 
to look for them 

Observers l^Jhe United States will see only a partial 
eclipse 

tor stations on the Atlantic seaboard, nearly half 
the sun’s diameter will be obscured at the maximum 


phase Farther north and west the eclipse will apttfar 
smaller hut an eclipse of some fiort will be visible all 
over this country and Canada, except on the Pacific 
Coast, where the sun does not rise till the eclipse la 
over 

At Washington the eclipse begins at 10 11 A M by 
Eastern Standard time and ends at 12 22 PM The 
times of beginning and ending, though varying from 
station to station, will be within half an hour of this 
all through the Eastern United State* 

The Hsavtns 

A* one map shows, the finest constellation* are How 
in th© southern sky Orion rides high on the meridian. 
Below him, and a little to the left, is CanU Major, the 
Dog which forever pursues the Haro, Lepus—A smaller 
and fainter constellation to the westward. Below 
I*pus Is the small group of Columba, the Dote, whfcfc 
possesses one conspicuous star, white below Caul* 
Major, and far to the eastward extend* the huge length 
of tho Ship Argo—the greatest const rilstkm In the 
heaven*—most of which lies too £* south for us to 
see it well, If at all To facilitate to* naming of the 
very numerous stars In this large regie*, the const eHa 
tlou has been divided Into three port*' PuppU (the 
stem), Cirtnm (the kori) find rein fthe Sails). Most 
of the stars risible to ns belong to the first of tfieie 
divisions, while the third Is entirely bdd# the ^rikfth 
of New York. 

A Hue drawn from Betelgsnx in Orion through 
Sirius and continued as fat again, points oat *®ow*L 
magnifude star Zeta Puppls* Below this, ip** to the 


horlson, and only risible on the tfeanet bight*, lu our 
latitude, Is Gamma Velorom These two star* are note¬ 
worthy as being the brightest In the heavens, which 
possess certain peculiarities of spectrum—known tech¬ 
nically as " spectra of the fifth type '’-—which indicate 
that they are, In all probability, the very hottest of 
the stars. 

To the west of these stars, and stilt farther Month, 
lira ranopua—Alpha C'arinae—the brightest star ip the 
heavens, excepting Sirius alone, It 1* invisible In the 
latitude of New York, but may be seen, low on the 
horlson, from points south of Virginia, and IS $ con¬ 
spicuous object in latitudes below 90 deg 

AU three of these stars have exceedingly small 
proper-motions, and a re undoubtedly very remote. 
Can opus, In particular, must be of enormous real bright¬ 
ness—probably at least 10/100 times as bright as the 
sun 

Above Orion, and nearly overhead, are Gemini, 
Taurus and Auriga—the last beyond the aanlth, on the 
northerly side To the eant Is the IncoMphmous group 
of Cancer, and the prominent one of Leo, 
while the head and about half the body 
of Hydra fill the southeast. Mars, which 
is In Leo, and Saturn, in Gemini, further 
adorn thl* i>art of the sky, exceeding in 
brightness all the stars bat Sirius. 

In the northeast, the Great Beat is 
slowly coining up, with Draco and Ursa 
Minor following, below the pole. Cassio¬ 
peia end Cejrtieus are sinking In the north 
west Fegasu* Is setting a little north of 
west Perseus and Andromeda are above, 
and Arles htu 1 Plm-os to the left 
The great blank In the southwestern 
sky Is occupied by (**tua and Brtdanus— 
neither of them containing any bright 
stars visible In our latitude, but notable 
because the stars r Otl and « Erldnnl 
arc the nearest, so far as known, of any 
visible to the naked eye In this latitude, 
except Birins They are each at about ten 
light yearn distance, as la Procyon also 

Th# PUmU 

Mercury Is an evening star all through 
January, and Is best viidble on and about 
the 20th, when be 1* at his greatest elonga 
tlon Hlnoe he ts then near perihelion, 
he Is unusually near the sun—In the sky 
a* well as In siim*—his maximum dis¬ 
tance being only 18* 40*, but he U north 
of the sun, and remain* In sight for nearly 
an hour and three-quarters after the lat¬ 
ter has set, so that he should be easily 
visible 

Venus is also an evening star, far to 
the east and north of the sun, and very 
bright As she comes north, she remain* 
longer and longer in sight each night, till at the end 
of the month she seta fully three hours later than 
the sun 

Msra is in Leo, approaching opposition, and rises 
about 8 40 P M on tho 1st and 0 10 on the SUL Hs 
la brighter than any star except Birina, even at the 
beginning of the month, and doubles In brightness be¬ 
fore Its doer, aa bis distance from ns diminishes from 
77,000,000 to 64,000,000 miles, 

Jupiter is evening star In Pisces, setting at 10 ML 
in the middle of the month He is brighter than any 
thing rise in the sky except Venus. 

Saturn is in Gemini, and Is In opposition on the 9th- 
He is brighter than Capri la, and Is rislbls all night 
long, affording one of the most beautiful of telescopic 
objects. 

Uranus is in Caprtcornus, too near the sun to be 
seen easily* if at all, with a field glass: Neptune is in 
Cancer, and comes to opposition on /he 22n& 

His position on the 1 st is idea. 11 *. B. A. + 1ft* 

2 f 1ft” north dedinattan, ay* ib February 2pd in 8h* 
12 *. 93a + ir W pats hi* about ft deg, 

northwest of the wrihkoown triple step Xeta CandrL 

The Moop 1» new *t 11 40 J»H, in her #rot 

qnoitor «£» M Pit on tta-lftfe, *Wl ** 90$ AJfc <» 
tli* Sloth, »nd in her but yfewto# ot 7.88 Pji. A" SS 
tfth. Mw U oearmt the e*«h <m th* 4th, ond 
**V> on th* ITttt. At Mi* move* * round th* Mt? *fc* 
P«roe* nro* Uatencjr on tho ort, Team* m Vn*n on 
tho'T^ Joplttr mi the UHh» fcottfMf 9* ih* iMp. 
NotrtniM on Aw nnd Mttlf on «h» 



At 9% « cltn-k JAmmry JO 

NIGHT SKY JANUARY AND FEBRUARY 


^■w«7 *» 
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yJNNO UNCEMENT 

KING EIGHT 

CHALLENGER MODEL E — SIXTY HORSE POWER 
7 Paviengi r Tonring r > Pavtengtr Road iter 

Price $1350 Complete 




T OB DKTR T 


W ITH this new model the King Motor Car Company enters its 
second year as a builder of Eights after having been the 
first concern m America to manufacture and market a popular 
priced eight cylinder automobile and the second m the country 
with a car of this type 

Ihousands of tl first King flight arc n w in opcrati n the w rid over thoro 
being more KING eight cylinder cars running Uian any ther make save one 
This model more tl an doul le l our business n less than one year and neces¬ 
sitated an increased factory area of 70 000 square feet which is imj le evidence 
of its success 

The finely designed boat line body of THAI LFNGFR Model E has a 
grace distinctiveness and finish beyon 1 illustration Only an examination of 
its lines and coach work will do it justice Tl e many points of engineering 
excellence require catalog enlargement b it a suggestion of what this car offers 
mechanically may be gathered fr m a brief mention of features Motor lx>re and 
stroke 3x5 staggered cylinder blocks aluminum pistons improved King Conti 
lev r suspension 120 wheel base—equal in roominess to 126 imhes in a Six 
emergency brake on transmission shaft auxiliary seats folding out of sight 
spiral bevel gears and vacuum gasoline system 

Model E has been on the trial road for m nths and has been put to grueling 
tests under the eyis f our engineers which would repres ut years of hard 
usage in ordinary wvice 


RELIANCE THE IMPROVED 5 PASSENGER TOURING MODEL— $11S0 GompUtc 
to Eight Cylinder Tba car which mwUtbo fammi* official bljlh tar twti on ti» 

PftCttc Coatt—two rouftb trip# o# ow M* dHIm «*ch *e*Led In hlfth , both with pwfect •cor— 

II S-tochwfcMt but and ?| *6 V typo motor Color Salon atm IMMEDIATE DELIVERY 

Su King Exhibit at he Automobile Show and send for de riptlv matter 

KING MOTOR CAR COMPANY, DETROIT 


The 
Car of 
No Regrets 




Challenger 
Model 
E 
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RECENTLY PATENTED INVENTIONS 

fbese (qlamofl arc open to at) patsntass. 
Tbe ootlrea are Inserted by upecial 
uent with the Inventors Term* on applies 
tlon to the Advertising Department of the 
HCIXNTirU Amkrkan 


Nrtatatot U Appawt 

FOLDABLE GARMENT IT A N G E R.—L. 
Kali if a 3ft4 Alabama Ave Brooklyn, New 
York, N ¥ ThU Invention provides a hanger 
more especially doslf ood for supporting trouecra 
awl Ilka varments, and arranged to fold Into a 
comparatively small package for louvsnlently 
carrying It along In a potkwt, valise trunk or 
the Uka, and adapted to b* readily extended and 
bang up for uae on a hook or other suitable 
support. 

ARCH SUPPORT*—Edith P Ccwhuan 70 
Hroadway Methmu Maas The support Ik ho 
arranged that It will afford a Arm y* t vh Idlug 
support for the distal ends of the third ami 
fourth metatarsal bom.*, which lack tin till* k 
DOSS and heavlne** of the first and hci ond 
bones, and are aupported by tho mum lea and 
ligaments, to relUre tho h train on stnli inumkH 
and ligaments, and to pirmlt the third and 
fourth toea to assume thnlr natursl etralght 
position 

TOR SEPARATOR- A Wail care of h red 
erlck Victor and A( brill*, 1M V, Z£m\ Ht Ni w 
York, N Y Aroonx the prim Ijm! obje. I* 
which this Invention lias on view an to pro¬ 
vide S convenient and efficient filler for tho 
spaces between the t«*os to prevent crowding 
together of the Mine and to provide a 
spreader of the charact* r uu ntloned adapted 
to be worn Inside a shot 

Dactrlcsl DtvlcM 

ELECTRIC HWITt H —A J Tisrxr 30 W 
lfith St, New York, N Y The object her# la 
to provide a switch particularly well adapted 
for Uso on candelabra Itt which a switch mem 
bar ts mounted to rotate on a e< ntral tube 
through which the wins lead one of the 
wires being connected with the switch tn*mr 
ber for making and breaking the circuit, 

HNAP SWITCH —H K Ely, Baltimore, Md 
This Invention has reference to Improvement* 
la electric switches, more particularly to those 
switches of the so-called snap switch type. In 
which the pressure of a button causes a Quick 
movement of the switch to connect or dlscon 
nset aft electric circuit. 

Of laurest to rtrawrs. ^ 

. DIRK JOINTER — S H Pan**, care of 
fflount Flow Works, Evansville, Ind Means 
provide for sustaining the disk with Increased 
rigidity and for adjusting the securing means 
la various directions and at various angles to 
compensate for any deformity In the plow 
beam, and to position the pointer In proper 
relation to the plow to Ineuro s dean path for 
the plow by cutting the trash and at all times 
turning the trash toward the furrow far enough 
to be completely turned under by tbe plow 
BOY PRRM—C R Rtmaar, Tampa Fla 
This Invention relates to presses used for 
clamping and pressing down the covers of 
boxes while being untied, and In Its preferred 
form the Invention Is more particularly de 
signed Tbs damp elements are mounted for 
movement to and from the box support of the 
press, as ueual, snd hsVo In addition, a sec 
ondary sliding Movement In the direction of 
their axes, 

OHmiral Iwtar—t 

CAMERA.—A F Kklloou, Fort ago, Wli 
Mr Kellogg ■ Improvement constats of a shutter 
for excluding the light from tbe light carrying 
tub* when tho device is not In use and means 
for automatically opening the shutter when the 
device Is In use, through the medium of s pen 
dl or stylus the movements of which are dupll 
rated by tbs light carrying tube 
OIL CUP— U C Dvtbo Kingman, Aria 
This invention provides an oil cup which will 
deliver oil to a bearing only at the time and 
tn the degree of need provides means for ad 
Justing the relationship between tbe need and 
the feed of the oil, and provides aneh oil cups 
Which are simple In construction and positive 
la action 

HOBBB8BOR*—T B. Mahon, 300 South 
Warren »t, Trenton, N J The Invention pro 
rides means to facilitate the attachment of ths 
ahos in position and to bold it firmly, and pro¬ 
vides sn overshoe snd attaching meant so 
formed and arranged that the overshoe will 
be positioned adjacent to the hoc! or heel calk 
of tbe ordinary shoe The overshoe or auxiliary 
shoe is to bo worn In lonuection with the 
regular ahos, particularly to prevent slipping 
oa ice or snow tn winter weather 

PRINTING CAMERA —J Tximuaoh, Rye, 
N Y The device la primarily adapted for um 
In a dim light, as Is usual with gaslight 
papers, but the device contains the printing 
light dr lamp, aa well sh a non «< tlnlc lamp 
which may be used to position the negative 
aud positive sheets, after which the white 
light is turned on and the printing begins* 
PtTPPORT FOR AWNINO TO PR -M Dow 
ilk Hen other, N H Thla Improvement has 
reference to awning supports and ha» par 
tlcular reference to appliances for hanging 
awnings to or rumoring the same from a 
building with tbe minimum amount of trouble 
and expense of time and without tbe necessity 
for using any tools whatsver 

POISON BOTTLE—M J IhUkdOM. Cristo¬ 
bal Canal Zone Tbs prilbe object of the In¬ 
vention Is to provide n bottle that may he 
utilised for containing poison and so formed 


SCIENTIFIC AN 


[CAN 




as to Insure that Its contsnts will be used 
only with deliberation thereby preventing the 
accidental taking of the poisonous contents In 
mistake for non poisonous substances 

COUPLING —i F TaannsT «Ofi Sparkman 
Ava, Tampa Fla TbU Invention dispenses 
with the uae of rings and tbe like for retaining 
the socket member In engagement with the 
ball number wild rings oftentimes becoming 
loose and rend* ring the Joint defective Thia 
la accomplished by the provision of a de 
tachable section for tbe socket immtxr having 
s photal < k onnertlon with the same and adapted 
to efftcflvely cooperate with the mhlu portion 
of said niemlitr to n tain the ball member in 
engagement therewith 

llRKFMY wrtAlPFH— T P Martin Jr 
«ar* of Oklahoma Htock Yards National Bank 
Oklahoma Okla fhla Improvement provides 
n wrapper which owing to the manner In 
a tilth It Is eronsed or scored may be folded 
tn form n wrapp* r for various mixed packages 
j and whbh umv be quickly and positively ae 
i ured in position mi ns lo form a neat and 
foinpntt puckage nultaldi for shipment through 
Hie mails 

I II Mi MO HYGUOHl Af — F M Jones, 168 
WtHt Maumee St \drtan Mlcb The inven 
tlon relutiH to Improvements in dirlrei for 
aiilriuidtlt hII> regulating the temperature and 
humldlt) of tbe air in sleeping rooms, living 
rooms ItospltaJw etc The device operates pog* 

1 tlv< ly to regulate the hygroatAth conditions 
without tho necessity of frequent adjustment, 

Nf (1 CASE -A. J Cocohenoce, Fort 
Sheridan HI This case la especially adapted 
for tbe transportation of eggs, Incandescent 
light bulbs, bottle goods, and like fragile ar 
tides by panda post, express or tbe like, 
wherein an outer casing la provided In whkh 
la arranged a carrier containing separate com 
partmeuts for the Individual article# Cuah 
toning mechanism provides against shock or 
Jar of Impact in not transmitted to an article 

CIGARETTE BOX —D Btoul, $7 Hope St 
Brooklyn, N Y This Invention comprehends 
the provision of a box designed tn contain 
cigarettes or the like in spaced relation and to 
project tbe same, one above the other, In stag 
gered relation or otherwise such that the con 
venlent withdrawal of the cigarettes Independ 
ently, can be accomplished* , 

APPARATUS FOR FILLING RECRPTA 
CLKR WITH LIQUID -O Wkkuam, 31 Cref 
field Road, Ealing, London England. Thia 
Invention relates to apparatus for filling bot 
ties. Jars, and other receptacle# with liquid#. 
The essential feature la the uae tn such an ap¬ 
paratus or a siphon having a single outlet or 
long leg and a double Inlet or short leg each of 
said short legs or short leg members commit 
nlcatlng with a separate vessel or source of 
supply 

MANUFACTURE OF NATURAL ICR— E. 
Reavky 118 W 102nd fit New York N Y 
The object of this Invention la the provision of 
certain new and useful Improvements in the 
manufacture of natural le« during tbo cold 
season and whereby tbo water la quickly fro sen 
into blocks or cakes by the use of an lnexpen 
slva apparatus 

LOOSE LEAF STATEMENT BOOK —L. C 
Van Voonnia, tare of Walker Bros, Bankers 
Halt Lake City, Utah The inventor providea 
complete sheets of varying slses so that when 
all are located in the same 1**1 tlon with res¬ 
pect to the book they are automatically 
positioned with respect to one another so that 
the overlapping and Indexing thereof are ac 
compllshcd In the present arrangement each 
division of tho book, constituted by a eerie# 
of leaves. Is of tho same thickness st one end 
as It Is at tho central point and all of tho 
statement sheets when detached are of uniform 
else 

SEWER CONHTRUCTTON —W B Gear, 
HU7 South 22nd St, Louisville, Kv This In 
vontloa provides a construction composed of 
Individual units in the form of blocku or sec 
tlons wherein tho blocks ere aq constructed 
and arranged that each block Interlocks with 
all of tbe adjacent blocks to resist stress Id any 
direction but to especially resist crashing 
•tress 

WATER SUPPLY SYSTEM —L. A Nrracira, 
703 South Houston Ave, Tulsa, Okla* This 
lmcntlon relates mors particularly to the con 
•truction of well# of a stable, permanent nature 
In shifting soils such as quicksand, tbs primary 
objut being to provlds for the formation of 
such wells without the necessity for the use 
of pile drivers and other expensive and cum 
benutme apparatus such as la now necessary 
for this purpose j 

BARREL HEAD —H FlUh 14611 Wcstropp 
Are., Cleveland, O An object here Is to 
provide a barrel bead which la especially 
adapted for ateel barrels or other receptacles 
containing liquids such at paint or varnish, 
having means for locking the head of tbe 
barrel and for unlocking It when tt Is desired 
to have easy access to tbs contents of ths 
barrsL 

FRUIT WARHER.— F C Randall, Benton 
Harbor Mich This Improvement pertains to 
the washing of fruits, vegetables, etc*, and tbe 
main object thereof ta to provlds a device of 
thia das* wherein tbe articles bring washed arc 
caused tc revolve in a low of water to promt 
all portions o f their surfaces to tbe flow or 
fores of the water whereby they will be 
thoroughly cleansed of all foreign matter 

PENHOLDER—A Boeexu-i, SIP W U4th 
8t, New York, N Y Thia Interior prov ld s a 
an arranfemsnt which win guide the band in 
property hoUtog the pern* Bi pEddn l 


holder with a plurality of guiding toga aggteft 
which the thumb and osrtaln finger* preaa when 
th« holder ta la ose, the same causing the pah 
to be properly grasped and held at a prop*? 

angle 

DRINKIKG GLASS HOLDER FOR StBR 
IL1/BR8—: P S Geatss, Address Jams* L 
Olllvetti, Plattsbnrg N Y The Invention 
provides a device whereby drinking glasses and 
tbo like may be easily and quickly placed In «T 
removed from the holder, and by means of the 
latter easily and quickly placed in or removed 
from the sterilising tank for the purMW* of 
Hterltlilng glassra, the holders preferably being 
of metal no that they act aa conductor# which 
arc Id contact with the glaasea so that the 
heat la readily conducted away from tba latter 
by the bolder and Its handle to thereby pre¬ 
vent cracking of the glasses by the Intense bant. 

MASSAGE GLOVE—W R Not TON, Hlgtts* 
town N J Mr Norton a Invention relates to 
msasage gloves having s receptacle or recepta 
cle« adapted to accommodate a substance or sub¬ 
stance* employed during tbe massage with tbe 
glove He provides a simple and Inexpensive 
glove having one or mors receptacles asso¬ 
ciated therewith, which receptacles are elastic 



MASSAOB QUOTH* 

snd which are easily filled with a desirable 
substance and from which tbo substance can 
be easily fed from the food easily controlled 
by the party wearing the glove 

TOOL f6r inhertino rpringb in EYB- 
(j LAHSBh —A. R Fsistil Wtntoo, W Va. 
This tool la for uso for placing tbe spring wire 
rmploynd In the springs of eye glasses of the 

8hur-on type wherein a bolder Is provided 
for supporting a reel of tb« wire, and having 
means for feeding the wire and wboreln a 
cutter la mounted on the hold* r for cutting 
the wire, arranged to be normally held in In 
operatise^position, and to be moved into 
position and operated to cut by the aante 
moving means, to permit tbe insertion of the 
spring with one hand, leaving tho other free 
to bold tbe glasses 

DOOR PIVOT — J A CROHN, WeitWOOd, N J 
Thia improvement refers to pivots for doors or 
similar closures which pivot is adapted to 
raise the door or closure bodily when the same 
U moved to tbe closing position, whereby the 
door or closure Is Jammed Into the frame and 
thereby locked in the closed position 

AIR VENT VALV^^v IKt^icre, address 
Moline Vacuum Vapor Heating Co, Moline, I1L 
Tills valve la specially adapted tor use with 
two-pipe beating plants, and with steam heat 
leg systems, wherein the valve Is so arranged 
that It will permit tbe discharge of air daring 
heating of the system, while when steam en 
tors tbe valve the Increase In heat will close 
the valve, to prevent tbe escape of steam and 
to prevent at all times the discharge of steam 
from the system, and return tbe condensed 
steam to the boiler 

OIL OA« BURNER.—R* L Bunwiuton, tT 
Liberty BL, New York, N Y The Invention 
provides a device for use in alt makes or 
stylos of stores heaters, ranges furnaces and 
boiler beaters, means being provided to convert 
the present heating appliances, where coal, 
coke, whod or the like are used, Into fuel oil 
barn ore with a corresponding economy of fuel 
I cost and increase of convenience and efflriency 

COMrItK*HKD GAB HEATH R,—J J 


Age** W v 

* knob *0 tetnud MM tf <M «0M4 

ivety insulated treat the drt i pitti ct' <ra 
store and door to prereftk the ***** hattto£ 
of the knob. « 


ELECTRIC HEATING AND COOKlHG 
RTOVR—L. P. Hats, 14eb* Rptafe Cti, tfc* 
lnreatioft relate* aa eisctrk store toy room 
heating and choking gureo aw, and tt e mba dl s* 


an elactrio eott ptfwgsd wttttla a naslRg 
through which air rtretfatos and m tibettrely 
heated by the ootl wbea tbo tattot to tofret w*4 


by cnryenL 


spwhwis wsassmuw 

BAD IRON —C GOLMreiW, SOB E 6th BL* 
New York, N Y This invention ratotss ta 
sad lrohs heated by thk ertabufftiou of gad 
within tbs Iron. Tbs ahfact to to provlds a 
rim pi*, strong, efficient, and inexpensire tyo*» 
to which tbe Bam* to generated by * burner 
located within the iron, said dam playing 
against a perforated falsa bottom of the Iron* 


BRMMKNT COLLECTING DKtICE AND 
WATER INLET VALVE FOR KITCHEN 
BOILERS.—J. F Folma**, care at Polmann 
k Bona, East Rutherford, K J This Invention 
relates to a valve device tor nas to connection 
with kitchen pad other boiler* tor preventing 
ths circulation of sediment through the boiler 
system and tor enabling tbe collected sediment 
to be drawn oC from time to time to a simple, 
convenient and efficacious manner 
FLUSHING VAfcm—C ft* C, Rock, 30* 
W 140th 8tq New York, N Y This Invention 
relates particularly to Bashing valves for 
toilets or the like. An object to to provide a 
main valve construction embodying two op- 
positively disposed Valve seats and as Internal 
movable chamber whose walls are adapted to 
cooperate with said valve seats to alternation* 


WELL CASING PERFORATOR.—A C, 
a saram, 811 Cherokee Ave*, Bartlesville, Okla* 
The prime object of the present Invention to 
tbe provision of a perforator employing a 
plurality of wheels, and the provision for 
actuating the same without the employment 
of individual elevators for Individual wheel** 
whereby the construction Is greatly stmpUfled 
and a more direct and positive perforating 
movement la Imparted to the wheels 


APPARATUS FOR DRYING SAWDUST — 
H C Johubon, Fort Bragg CaL The pur 
poae here ta to provide a device having mechaq 
tarn for taking the waste sawdust of a saw 
mill thoroughly drying tbe dust removing 
splinters snd othtr foreign bodies, and deliver¬ 
ing it finally in condition for packing fruit and 
like products 


SHEET METAL TUBE PLANISHING MA 
CHINE—B F WiHTianovT, Elkhart, Ind 
This inventor provides a machine for rolling or 
leveling seama in sheet metal and more par 
ticnlarly for the roiling or leveling of the 
seama formed to tubes, from which murical 
Instruments are constructed, provides means 
for manually controlling the pressure applied 
In the operation, and provides rollers and 
beds of varied shape tor peeping or leveling 
tbe Joints formed by welding 

PRINTING PRESS—J B Ratmbiw, 8 
Dutch St, New York N Y This Improve¬ 
ment provide# means for operating the inking 
carriage of a Job printing press to augment 
the dwell period in the operation of said car 
rtoge, provides means for suspending the oper¬ 
ation of said carriage and to avoid wear of the 
carriage-operating connecting member j and In¬ 
creases the output of the press by toemtiag 
tbe speed of operation thereof 
TRANSMISSION MECHANISM — & A 
Miaou, Box 0J Wilder, Vt This invention baa 
for Its mala object the provision of means 
whereby tbe speed of transmission may hi 
mads variable to desired degrees of tbs driven 
element with respect to a constantly operated 


Yaqsr, 017 W Loucks St, Sheridan Wyo 
This Invention relates to sn electric beater for 
i use in oonDectlou with carbonating apparatus 
for preventing freealng at tbs regulator or ex 
pension valve, which is a well knows difficulty 
to apparatus for bottling soft drinks and 
charging sod* water fountains with gas antler 
•compression 

GAS HEATER*—J T Rxsvom, Mercer, Fa* 
TbU Improvement refers particularly to gas 
betters of the reflector typo, and an object to 
the provision of means whereby proper ooM 
bastion of the gai will be maintained and, to 
ter to re nee with the flame oC air currents gad 
eddies will be prevented 
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SHADE HOLDER.—M F- FiXggMWIS, 84 
Walker St, New York, N Y Tbo invention 
baa reference more particularly to a device 
which rdmprise* a body adapted to be asso¬ 
ciated with tbe lighting fixture, and leaving a 
shade receiving ring, a band adapted to «*- 
compass a part of the shads and to hold tbs 
same relatively to tbe ring, and fawftft* toe 
tightening ths band and for securing it, ths 
ring having a part e n g agin g ths band abd 
•erring to guide and bold ths same whan ft to 
being operated. 

HANGER for ELECTRIC LiMPf^-EU* 
Ttx U NawaCL* Address R* B. Huttos, 

wubtatfM if, md% ah. % tvw»m 

I. aa laiKOTMwqt 1* tbit tn* ft » M # W | t* 
•lectrfa law WUek to*NM< 

to «oK <«STttt»attb It i* ffrrtWMWi W W. 


driving slevaat. This to aeoompltofced tfctos^li 
what to technto^Uy known a* * DttNftaf # 0 * 
and * pump gton, operating at a «£ru»to Brake 
thsrsfor The toseotioE provides 
means for varjtog the sBhct ot said pumg gsar 
MACHINE v ft?* kittXNG BAklJEM# 
BLAKKK-HX ffi. ttt rintt Alto F 
Address the tonmfbk B48, faim* 
ths tovrtritou «JMsr tobrs paratorta^g to M 
maetotra fra wtovtog to farm UahJto 
th* nsuSi tpitoi basksto are tom rari f r/ toara 
up. itbo totetoar Sktort to to | -*■ 

ckfara topabto of % toi tt to wrtsBrim^s 
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“Buyers 

at the Automobile Show will want to know 

about the Bearings that are in the cars, said the engineer to the 
automobile manufacturer 

“This is an important question—they should know 

* The Ball type of Bearing has proven itself a remarkable eliminator of fricUon by 
saving wear and thereby increasing the life and efficiency of the car s entire mechan¬ 
ism Furthermore by conquering friction the Ball Bearing economizes every 
operating and upkeep expenditure 

For the past two years we have been using 



New 

BALL 



New Departure 
Double Row Type 

A tingle te If-contained fool 
proof unit carrying all the 
loadi and ttreiteu multaneoutly 
from whatever drectors they 
may come w th equal effi 
c ency and reduc ng friction to 
the vanuh ng po nt 


TORE 

UNGS 


continued the engineer ‘Weha/efound 
them absolutely uniform in all quality 
essentials and of unvarying perfection of 
material afrd precision of physical di 
mentions 

At a manufacturer you will appreciate 
thu. Listen—when 1 visited their great 
factory at Bristol Connecticut 1 learned 
some things that astounded me- 

The New Departure Mfg Co have es¬ 
tablished a truly wonderful system of 
exact inspections For instance over 12 
0QO different and most debcate gauges are 
ussd in the manufacture of these Bearings 
which literally means a practice of pre¬ 
cision more accutM* than watchworiu 

The New Departure Manufacturing 
Company place the broadest and most 


liberal warranty ever given on a motor 
car component 

As an engineer I believe it profitable that 
eteru protective purchaser of an auto 
mobile should see to it that the car he buys 
is equipped with Bearings that save the 
power and the wear and reduce the oper 
a ting cost of his machine The Company 
publish a booklet which every man inter 
ested in automobiles should read I sug 
gest you write for it Ask for Booklet D 

THE NEW DEPARTURE MFG CO 

Conrad p® «i Licensee 
Mays Office and Works Bristol Conn 

Hertford DfvWom Wertrm Brandi 

Hertford Cottsectlout De ro o 6- F d Bids 


1 



Sri «h AfltnU Dra wn B as, L d London B C 
Continent o1 Europe Aren 
Jacob Hoist CopenhM*fi Freeport Dernna k 
Depot New Departure 16 Slue d A mall « Parle 


New Departure 
Single Row Type 

A h ghly perfected anti ffiction 
Bear ng for use where rachal 
loadi only are to be earned. 


it lt}lt>$t’lf)lt 
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A Car for Every Prospective Purchaser 

American Gasoline Pleasure Car Manufacturers with Prices of T^heir Leading Models ior 1916 

Compiled by C Edward Palmer / 

/"Y\7, Y three or Jour years ago 1 1 was the custom to refer to the automobile business as the infant industry of the country But ii has mads such rapid strides, not anif in the number of CVt 
^ made and the number of factories, but in the evolution from the first crude engine to the preserd-<iay f highly efficient machine, that thu youngster of commerce huh besom* gn$ of Md giant 
tries of the country 7 he oars manufactured have become so numerous and the prices so diversified that a man who contemplates the purchase of a oar has only to name hu dwn pnes and thnh pro* 
cml to pick from a dozen or so uithin that figure 

The following table has been comjnled unth the purpose m mew of assisting the vuntor at the Automobile Show to see at a (fiance t chat cart or* listed t n the neighborhood of the prigs he has in 
mind The figures u*rc comjnUH from data supplied by the manufacturers themselves and any which do not appear have been omitted only because the vnformaHo* was not suppbsd or not t$* 
eewed %n time to be included in the list 

The table is stlf-cx phi notary, except for the abbrematum* used In each of the six price columns the first figure indicates the number of cylinders, and the Second figure the f 
rating The letters refer to the type of body of the car at the price given That is, r means roadster t, touring car, c, coups, l, limousine, t, sedan, b t berhne. 


Nam* at Car 

Name and Addrc— of Manufacturer 

| Coder WOO 

1 

| $500 to $1000 

$1 001 to $2,000 

$3J»1 to $3,000 

$3 001 tofftOOO 

Overlftooa 

Allan 

i Alien Motor Co FoetorU Ohio 


4 37 r (, $705 

4 JO l #685 





Alter 

Altar Motor ( nr ( n i hraoulh Ml»*h 

| | 

18 45 f, $1,860 

IS, 88, h $1350 




Appereon 

Appt*rnoti Brtm. Auto Co Kokomo Ind 

1 /4 22 r #445 

14 n t 





Argo 

Argo Motor Co Inc Jackanp Mich 


16 38 r <. |1 060 

16 40 r t, #1378 




Auburn 

Auburn Automobile Co Auburn Ind s 


4 38 r t $085 

ft 40 I, $2,700 



Austin 

1 

Aiui tun Automobile Co. Grand Rapid* Mich 




0 38-46 r t, $2300 

f ft48-8ft, **: L 83 000 
(ft 30-W 1 $4,000 

ft 4AM. 1, 8C800 

Halhday 

Glide 

Bell 

Bariev Mfa < o Strum tor IU 

Bartholomew Co >, Peorut 111 


4 30 r f $776 

L 40 r, t, $1^86 

1 40 f, $1 096 

6 60 r 1 l $8 283 


Bell Motor Cor Co York Pa 


[ 4, 48 r #1,776 
\ 4. 48 i #1 800 




Biddle 

Biddle Motor Car Co Philadelphia Pa 


f 4, 38 r / $760 

18 38 r l $950 




BrUeoe 

Bnsooc Motor Co New York City 





i 

Lambert 

Buckeye Mfg Co. Anderson Ind 


/ 4 30 r / $685 

6 M r t $985 

fd 26 <Y$1 360 
\ 6 84 1 #1 486 




Buick 

Buick Motor Co Flint Mich 


/6 26, r $050 
la 25 i $985 



J 


Burrow* Cycle Car Co Ripley N Y ' 

2 13 t #375 



f 8 60 r f, * $2 080 

18 00 r $2800 

fR AO / $3 450 

18 60 b $3 A00 

* * 

Cadillac 

Cadillac Motor Car Co Detroit Mi oh 


1 38 l $736 



Brown la 

Case 

Carter Mir Co Hannibal Mo 
l I CaeoT M Co Uacloe Wie 


L 40 L $1 090 


16 60 r | $6,500 
(ft00 J,«A50O 

1 


Chadwick 

Chadwick Engineering Work* Pottxtown Pa 






CWimti 

Cbelmrr* Motor Co Detroit Mieb 



16 2b t #1.080 
\fl 23 r f f, #1A50 
/ ft, 86 r I fil 296 
l« 36 t $1 060 



Chandler 

Chandler Motor Car Co Cleveland O 


i 4 22 r $720 

14 22 r f $750 

1 

J 6 36 » $2 250 

16 36 l $2 460 



Chevrolet 

Chevrolet Motor Co of N Y New York City 

1 20 f WOO 





Cole 

Cole Motor Car Co . Indiana poll* Ind 


1 70 r 1 #1 786 

I ft 70 r e $2 188 

U 70 ; * $3 285 

a 70 / $3 250 


L. W C 

Columbia Taxicab Co St. Loui* Mo 


1 4 34 t $675 
< 4, 3S l $975 f 


4 n l #3 500 


Partin-Palmer 

Commonwealth Motor* Co Chicago Hi 

4 28 r |400 

\ 48 ( $1 196 




Abbott* Detroit 

Coneohdated Car Co Detroit Mich 


f 6 44, r t * #M95 
\ 8 no r t $1 060 




Crawford 

Crawford Automobile Co Hageratown Md 


(4 nn rw f 

14 3) J. $80, 

1 40 r t * $1 050 


« 


Crow BUchart 

Crow Motor Car Co Elkhart Ind 






Monitor 

Cummin*Monitor Co. Columbia, 0 


i 4 3 ) r / 1795 

40 r / $896 





Cunningham 

Cunningham, Jam—, Son A Co Roeheeter N Y 





/ 4, 30 r $3 500 
\ 4, 38 1 $3 760 

4, 36 f $5000 


Daniel* Motor Car Co Reading Pa 

Davie Mfg Co Milwaukee Wia 

L 14, r $305 



8 34 t $2 360 



Davie 

Devi* Geo W Motor Cor Co Richmond Ind 



J4 23 t #1 1«B 
\6 20 / ft 498 




Dbpateh 

Diepetoh Motor Car Co Minneapolis Minn 

| 

4 30 r 1935 

/4 SO t 11 010 

14 30 r $1 200 




Dodge Brother* 

Dodge Brother*, Detroit, Mich 

1 

14 35 r f $785 
\ 4 35 r t $950 





Dodge 

Dodge Motor Car Co Detroit, Mich '« 

1 25 r $400 

4 25 t $040 





Dorrk 

Dorri* Motor Car Co 84. Louie, Mo 




6 38 r f $2 475 

f 6 3S r $3 J80 

U 38 f $3 676 


Oort* 

thtrt Motor Car Co Flint, Mieb 

4 10 r 1305 
i 18 r $450 

4 30 t $060 





Drigge-tteobury Ordnance Co Sharon Pa 

E-tcrn Indiana Motor Car Co Riohrannd Ind 
Empire Automobile Co , IndiaaapoU* Ind 

Enter Motor Cor Con OinomoaU 0 

4 24 r 1 $035 I 

5 / $1 095 

12 33 r t #1 09u 






Fiat 

Fenmaok 

FIAT Poughkeeptie N Y 

Farmenk Motor Car Corp Chicago IU 

14 20 r #390 
i 4 JO l $440 

4 3 J r < $866 

4 38 r #1 186 



i 4 8 j r 1 $4850 
\6 60 r t, $5,350 

Ford 

Ford Motor Co Detroit, Mieb 

f 4 20 r $640 

H 20 * $740 





Franklin 

Franklin H H Mfg. Co , Syracuse N Y 



16 30 r #1900 
\6, 80 f #1060 

6 30 « $2 860 

A 30, 6 $3 100 


i 

jt j 

iii 

Grant MotoT Co FtndLy 0 

Great W—tern Automobile Co , Peru Ind 

Haynes Automobile Co Kokomo Ind 


6 22 t $703 



B, 36 r t 11 186 

Tm t 11386 
(6 66 t #1 496 


H-C 

H-C Motor Car Co Detroit Mich 


/ 4 28 r $600 

14 fH , |A<U) 




Herfl Brook* 

Hollv 

Herff Brook* ( orp Indian*;>olU Ind 


4 35 rt $885 

6 50 r t 11 005 




Holly Motor Co ML H»Uy N J 



fl 60 r t $2,000 




fludeun 

Hudegn Motor Car Co, Detroit, Mieb 



6. 29, ( $1 360 




HupmobUe 

Hupp Motor Car Co , Detroit, Mkh 


/ 4 35 r t $8.50 
\4 J6« $1 000 

4 & r t $l,0H5 
\ 4. 2S c $1 1^8 

4. 23 I $2368 



Interstate 

luUr-State Motor Co Munet* Ind 





Jeekeon 

Jaeluon Automobile Co Joclucm Mich 


4 38 r t $985 

/ 4 40 r f $1 135 
ifl 70 t #1 688 




Jeffery 

Tbo* B J Jeffery Co Kenoaha Wt* 


4 40 r t, $1 000 

|4 40 < 11035 

\fl 50 t, iiiso 

/H 45 r f, f$l IM 

\8 08 r A 1 4U80 
4.32 c #1,460 
\ 6 42 f t il 486 




Kin« 

KM Kar 

King Motor Car Co Detroit Mich 

Khntol Motor Car Co Hartford Wie 



/A 42 * $2 180 

ir 4iu Brfio 



Kline Kar 

Le«m*4 

Klin* Motor Car Co Richmond Ve 

1 1 C Motor Co Uorme Ww 



fl 36 r f 11 096 

6. 38, r t 81 390 

* 


Lenox 

I^onox Motor Car Co LknUm Mew 



(tfeWooo 

f 6 50 r $2250 
\ft 00 4,82 366 



HoUler 

Lewi* Hpnng & Axle Co, Jaekeon M it'll 


8 40 r t $086 



Lexington 

Lexington Howard Co. Connor* vll If Ind 



1 4. 40 r t $1 376 
( ft, 60 r 1 #1 876 

6 eo r I $2 675 

, 

i 

LooomoWle 

Locomobile Co of America, Bridgeport Couu 





/A 43, i, $4 400 
\0 49. t. $6 100 

HAL 

Mo Parian 81* 

H A LaxiwCo Detroit Mich 

Mo Far Ion Motor Co, ConnenrviUe Ind 



12 40 r t t c $1 760 

6 90 r 1, $2990 


ft 90,1, $4200 

lladison 

Med boo Motor* Co Andefeon Ind 


6 40 r $036 

6, 4CJL $1,086 

ilb'M 


MaJteUo 

MoJ—tle Motor Cor Co , Chicago IU 





w 

UumU 

Maxwell Motor Co , Ino. Detroit, Mioh 


r 4 26 r, 1635 

4 J6 1. iff 6 

U 25 r $865 



- 





i 

f L 

Mem 

Mercer Automobile Co Trento*, N J 






r 

- - * i 

Mete 

Met* Company Waltham Me— 


4 26* r, < $600 



, * l ( 

MltobeU 

Mitchell-Lewi* Motor Co Racine WU 







MoU» 

Moot 

BJL M 

MoUne Automobile Co East Moline HI 

Moon Motor Cor Co St Louie, Mo 

Mt, Pleoeant Motor Co , Mt Pleasant, Mieb 
Mutual Motor* Co Jaikeon Mick 


i 

4, 60, r l $2 600 

«,io,i.nooo v . 

t b 

v y ^ 

1 , yf f, 

, l t l 

4 % *4' 

4 Sf 4 (U , 

National 




ft, 01, r f, $2,375 

v 4 

" J* 1 ^ 

New Era 

New Era bnflneenn* Co Joliet IU 


4 24. t $680 

ftttitW* 


, ,« , \4 f * , , f 

Mormon 

Nordj ka A Mormon Co. IndianqpoHe. Ind 



itsi'se 

V 

- < * 1 

‘ /.» 09 - ^ 14 t 

J 

ml 

Oakland Motor Car Co Puntiao, Midb 


• U r, t, «7W 

* 

' ' / 1 

(• IT l ^ * * 

i J k-if i * A » 

OMneofatie 

Ofcfc Motor Work*. Lautng MUh 





^ •_ i i ^ 

V- ** * * *t-» j 

OS 

Packard , *.* 

Paige t* 

Owtn-Soboueek Co Chicago, IU 

Packard Motor Car Co Detroit Miefc 

Paige-Detroit Motor Car Co Detroit, Mteh 



l ft, 4ft ^ ftj r te# 

m:M; • 
^ ... 

^ f ^ i l f ft * i + 

UrtOkUM^., y fiJ 

■ * t*^f^ W *** 

^ J i * \ O k i 

t T < 1 v ** v T 

■ ^ ,rt ^ r ^ 

Pathflui* 3 

Pathfinder Co ImHiaapnlb, lad 



Llg-^lfas 

•i* r * ♦-» ^ i ^ 

^ ^ *•« r**W-rf 4^k-> 




\ 11, **, r» k ** FTo 

r * •- 

* " *- M! 

1pjt****-* 


(CO*** 


* 4 > 
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The Firestone 
Removable 
Rim 
Always 
Works 


A Firestone Factor of Efficient Truck Tire Service 

which has proved its success wherever trucks are operated is the 
S.A E. Removable Rim Equipment Years of the hardest use in many varied lines 
have established the Firestone as standard equipment, always dependable 


With this equipment any driver can change tires in a 
few minutes without removing the wheel from the truck 
It makes a great addition to the actual running time of 
truck service 

Fifteen years of tire development by the most highly 
specialized experts ever assembled in one institution have 
wrought the Firestone Most Miles per Dollar design 
and quality—toughness that gives longest wear combined 


with resiliency that protects the truck meclnmam This 
accounts for the fact that by far more Firestone Truck 
tires are in use than of any other one n akt 
There is a Firestone Tire for every demand and a Fire 
stone Service Station in every trucking center with spe 
aalists to g ve you the benefit of their experience and 
counsel Call the Firestone headquarters nearest you for 


and quality— toughness that gives longest wear combined details and low prices 

Firestone Tire and Rubber Co., Akron, Ohio — Branches and Dealers Everywhere 

“America** Largest Exclusive Ttre and Rim Makers” 


Fi 

st 

Si 

Electric 
Truck Tire 
Increases 
Speed and 
Mileage 
HIGHEST 
EFFICIENCY 


f 


L 







There 
is a 
Firestone 
for Every 
Load, Road 
and Condition 
of Service 
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American Gasoline Pleasure Car Manufacturers with Prices of Their Leading Models 




\*me of Car 

Name and Addreaeof Manufacturer 

Under $800 

j $800 V) 11 1)00 

%um to 82,000 

Nxoiwaxn 

PaUrrena 

Puerliwa i 

W A Patent* Co Flint. Mich 

Peerless Motor Car Co Cleveiaud 0 


fl~42, f 8085 



Pi®rr«-Arrow 

Pierce*Arrow Motor Car Co Buffalo N Y 





Pilgrim 

1 Pilgrim Motor Car Co Detroit Mich 


/ 4 J3 r ( $riM6 

U 23 c $835 



Pilot 

Pilot Motor Car Co Richmond, Ind 


16 45 r t II WQ 

16 00 / *1,735 

On 13.415 

Harvard 

r r p 

[Ptonaor Motor Car Co Troy N Y 

Flhlcy Roberteon Porter Co Port Jefferaon N \ 


{4 24 r 1750 
\4 J4 < 1850 



Premier 
Pullman 
R-CH 
Bega) 

R*j 

Republic 

Hm Light 

Saxon 

Simplex 

Singer 

Spaulding 

Sphinx 
Standard 
Stearns-Knight 

Star > 

Stewart 

Btudebaker 

State 

Tbomae 

Trumbull 

Valle 

Uehtnond 

Weetoott 

While 

Overland 

Wlntoo 

Zimmerman 


Motor Mfg Co Indianapoli* Ind 
Pullman Motor Cai Co \ork Pa 
R-C-H Corporation Detroit Mich 
Ratal Motor Car Co Detroit Mich 

Rno Motor Cm Co Lamina Mich 
Republic Motor C ar Cu Hamilton, t) 
: Ro*s Automobile ( > Detroit Mich 
Saxon Motor Co Detroit, Mich 
[Simplex Autotoobil* Co , Now ^ urk Ciu 
( Singer Motor U Inr New York City 
Spaulding Mfg Co Grinned Iowa 

Sphlm Motor Cat Co York I a 
Jnandard Htoel Lar Go PitWburgb Pa 
F B PtoArn»to CLvetuui O 
111 




Chicago 

tffmlo V Y 


Stephen* < ompanj 
Stewart Motor Corp BuJ 
fitudebaker C< rp Detroit Mich 

Stuu Motor Gar Co Indiana polls Ind 

E R. Thomaa Motor Car Go Buffalo N Y 
Trumbull Motor Car Co Bridgeport Conn 
Vehe Motor Vehicle Co Moline 111 
Waytw Motor Work* Richmond Ind 
Wag too tt Motor ( m Cu Rn bmuod Ind 

White Company Cleveland 0 

jWilJya-Overland Co Toledo 0 

1W mton Comnani Cleveland O 
Zimmerman Mfg Go Aubum Ind 


2 10 r $450 


4 14 r $301 


4, 25 r $595 


14 22 r ( *740 
| t 4 22 <* tOUH 
4, Mt t $800 
1/4 27 r t $(hi) 
I 1 4 30 r l |Dm 
4 3o r I $875 


a 34 r f *785 

U 30 ( *750 
U 28 t $640 

f 

I 

/ 4 40 I $885 
\ 8 50 r *1 000 

l 

L 14 < $800 
4 30 r / $885 

t 

U 35 t $750 
U 15 I $950 


B. 44, r, I, $l 900 
0, 45, r, (, $1,250 

is, 84 ill 250 


(tasur 

1 to^. t *i. 

r.t, 

4, H r,», 11,830 
M0 (, |1 OSO 


(mss 

6 . SO M, $1,005 
fj 41,4, « ll^M 
| U 51 M.81505 

1 |6 45 t 11145 
\ 4 40 I 11750 

A AO A II 496 





iwttM im 


V* 4‘ *** J 7 J 

mm: 

1 <V f t + 

a - i , 

t * j 

[lit* ikotaV 


!• 41 r I. h.sm 


a to «, utioo 


«<0 u uxo 


(J8/JW 

« Hr 1.13X15. 


• Prfee for Ohs mis nnly Bodies extra 
J Piiaea on application. 


0,80 r 1,18400 

0, 70 I $5,000 
8, 84. h $8350 


• 48, r, t, l, e, #, t 


I 4 48, A 

[ 4 , 80 ,« 


«, 48, r i 43300 


S 8 " 


(tilts 

A. 48, i, *, $4,700 


Prices of Leading Electric Pleasure Cars for 1916 


Name of Car 


Aqpo, Borland and time 
Detroit 

Bailey 

Baker 

Rauoh A Lang 
Columbia* 
lOQ-MUe Ftitahle 
Hupp-Yeate 
0^ 

CbWage 

WavexWy 

Wood* 


Nam* and Art drew of Manufacturer 


American Fleetric Car Co , Saginaw Mich 
Anderson Flee trio Car Co Detroit, Mich 

8. It Bailey it Co Inc Amoabory Maee 
Baker ft A L, Co Cleveland Ohio 
Baker It A L Co,, Cleveland Ohio 

|Columbia Electric Vehicle Co. Detroit, Mich 
Frttchle Automobile A Battery Co Denver Colo 
Hupp-Y**U Electric Car Co Detroit, Mich 
Ohio Electric Car Co , Toledo, Ohio 
Walker Vehicle Co Chicago Ill 
j Waver lay Company Indianapolis Ind 
Woods Motor Vehicle Go. Chicago 1U 


r Capacity, Body Type and Prioe 


Under $3,800 

$2,500 to $3 000 

Over 68,000 




l 5 p Brougham, 63.250 

/ 2 p. Phaeton, $2,800 
jsERoadetef, l&.POO 

A p. Brougham. $3 000 
/Ip. Roadster, $3800 
t 4 p Brougham, $3,800 

ip Ruadeter $3,200 

4 p Coupe $3 478 


f 2 p Runabout $050 

Op. ToanCar, $4^00 

^ 3 p Coupelette, |l 250 
l 4 p Brougham. $1 400 

3 p Torpedo Roadeter $3 400 

f 4 p Coupe $1 000 
{ * p Coupe 13 000 

f 2p Cabriolet, IS000 
\ 4 p Torpedo, $3 800 

(4p Coupe. $8^00 
l 8 P Brougham, 63 800 

4 p Coupe $3 400 

< 4 p. Cabriolet. $L$M 

flp, Front Drive limouetoe, $3 100 


0p, Brougham, $8,250 

4 p Brougham, $2,000 

(HBSfijS 

5 p Brougham, $ 8,100 


Ready Reference Table of Commercial Vehicles for 1916 

Leading Models of American Gasoline Motor Trucks and Delivery Wagons 

Compiled by C Edward Palmer 

r r*tiE motor truck has come to he such an important and indispensable adjunct to business that many commerced houses, both wholesale and retail , largs and small, would be utterly lost if they 
vwr> compelled suddenly to revert to the old-fashioned and slower method of transportation by means qf the horse and wagon Many large business houses add to their motor truck equipment 
every year They buy a truck the same way that they engage a high-priced employee—not because they can get him at a certain figure but because of kis capacity for business and Me sfidsney 
of operation Trucks art bought for their capacity and efficiency in the work they an to perform 

To assist the prospective purchaser of a motor truck the following table has been arranged with (Btiruck* grouped according to tons capacity In each column to firM figure indicate* the 
capacity in tons , and the second the horse-power rating of the motor Sot every truck of each manufacturer is listed , but only the leading and representative model*. Tketgum wsrs compiled 
from data supplied by those manufacturers who responded to the request for this information 


Name of Vehicle 


Armleder 

Atterbury 

isau 

AvaUabU 

Awry 

Barker 


BUr 

Bvoekvay 

Ixmbort 

BttUk 

fas, 

Chase 
Brin ton 
UUbOfcMt 

Coleman 

Commaroa 
Con tinea tal 

Columbia 

Continental 


Name and Addtvaa of Manufacturer 


Tom Capacity Horn*Power and Prioe. 


Under 1 Ton 


at Co Buffalo N Y 
Ardmore, Pa. 

Pi 

1U 


Ao»e Moist Truck Co^ Detroit Mich 

Adame Truck, Fdry A Mach. Co. Findlay, O 

a ArbMm Co , CtoctonaU, 0 

Atterbury Motor Car 
Autocar Dp» 

Auto*" 

Availt 
Avery 

C L. Barker Norwalk, Oonn 

Motor Truck Oo., Chm City Pa 

Blair Motor Truck Co^ Newark, O 

Broektmy Motor Truck Co,, Cortland, N Y 

Buckeye Mlg. Co. Andereoa, Ind 

Buiok Motor Co FUnt, Mtok , 
jBuirrrwv Cyek Car Co l JUnkr, N I 

* 

jCbeeter Count) Motor Co.. Ooatoeritta, Pa 
Chftago Pneumatic Tool Oo tt 

Oo«tianiUl Motor Track Oo. CUmm*. U 

JOoAlUAM ob^U,O fc IMm^K 0 


MM 


MM 


i H .». i 1 .000 

1 33,11X00 

i k» in 
1 30 nr 


x.« tm 


3, V, IX M0 

i.aaw 


!kW 


,300 


11X00 


K 30,11JOO 

{».£&?» 

$ 

•fxoo 

H. 3J.HXM 

H.n.** 


19 


m 


11400 

(him, 

[l 33.11X06 

m. 93, txm 


m* 


(Utft 

9M.4T. 13X00 
UM, 33. NX* 


tmiLTOO 

186.11000 

intuao 

6,40,13X00. 

18MM08. t! 

* Ml f ,H/4< 

xaspa- * 

m. 


8-4 


land Over 


|8H.41IM00. 

linns 


Ik, 40,0X00 

1 *k f I 

1.40,31X00 

atiaixM*. 
i,A«M V 


&4XNX0O 


M*W, 


l3.4l.K600 


£ 


IT ' 

^W'KOtffT 


. 

M* 

-4* #4 4 

in >» 

i ; 


r 

■ ■vt j 


- f* ^ ] 4 


V * *- r ft 

;V» + * ** J ? 

^ ^ * * 
J * 


f 6 t 
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World-Recognition! 

T HE JEFFERY QUAD, by the sheer merit of Its performance 
has, in the short space of two years won world-recognition 

In this time more than 2,000 Quads have been bought, built and 
•hipped from the Jeffery factory, almost without sales or advertising 


■ ■ . 1 '"! « ■> 

v 1 ".1 }*■*' ■*''* ■'• -/. 

■-.'■■■ ''^7;,..£>.-v’ 

. V.. • ;■ *¥S«!g^ - .:. 

:..V.-:.- ■ ', ■ '■f.r'V ’>.( 

■; .. .■■■-■,•/■■■.-' ■; .,■ :fc > 1 . ■■ --.r* - ■’ 


power of ths motor into [any wl 
others cannot 


ieae lWn« becauseJtdnvo*. brake* and 
□loroatic Locking Differential* put the 
r wheels that can get traction when the 


„ . The most t H scr tmfau U n g buyers hi thia country* as well as abroad—the 
United States Government, Standard Ou Company, Arrooor & Company Beth¬ 
lehem Steel Company and scores of equally well known concerns are standard- 
sting on the Jeffery Quad aa the ultimate type of motor truck. 

The Jeffery Quad is the only truck cf it* kind in iht world 

The Thomas B. Jeffery Company 


Dspt S-1 


Kenosha, Wisconsin 
of Mr** Cmt Sim* 1902 


I. -i N1 fe,%| 

jilt. -"'.y /v’-' V v.vV"* . -f 5- f' ^ 1 1 / «''i' 

I'#.-.'. - 

Power oiv All Four Wheels 


i lYrfrM* i . 


Part of the Evidence upon Which American 
Business Men Are Buying Jeffery Quads 


rtw swwttonil Worid^wMa socc m of .the Jeffery Qo** b“ coma with ■ rapi dity ne ver tyfore equaled In the entire htotory of the 
I t&Att tTttdc Induatry. Tho Quad la known in practically every part of the worRL It is recognised everywhere aa a tuper truck 
X TW itssfly dfigiH d tf a miUtary truck to repUoa tht four mule team on eocort wagons in the United Sutea Army the Quad 
WM {mmstflntdy recognised for its am axing ability to meet and cope with trans por ta tion problems which had not been successfully 

Quad* becomes, the more is It being discovered that there is practically no line of business that 
cannot Quads. In hearly every inatanos where motor trucks can ba used to advantage, the Jeffery Quad excels. 

IltmSaiSof oo n^ " * la thficouutry and abroad have bought the Quad and know from their own actual experience exactly what 
the Quad can do. Folkwim U a list of a few oftheaaconcema. We have also quotedfrom letters written ua by 

Tbaaa and theaa lettem are but a drop in the backet of evidence which hat been accumulating at the Jeffery plant—the 

wftrturm bm * which a canstafttfar Increasing numoar of far aighted, dose buying bua to ase concerns are investing in the Jeffery Quad* 





Tbmt and thee* lettem are but a drop in the backet of evidence which hat been accumulating at the Jeffery plant—tne 

fpfdiQce upon jphich a constantly tiKrrssing numoar of far aighted, doee buying bueinees concerns are investing in the Jeffery Quad* 

A Few of the Concerns Which Have Bought Quods 

onr ^sifts h Tknttil Thaw srsscocsa of other waB known eooesrua which hav# boosht, uaad and endomed the Quad. 

0W>»S»« I^JE^JI^\.'53SaflfS!!i 1 lBe&* !=*M^«WSa,«H ! S ! 


mtl.OTWlOlt 

^fas 

SV%1 


that UM 

pany la almost over-conaarvatlva m Ita da 
is far better to have actual owners—claim 
owners—tell of the msrveloua things tb* Quad 
docs than to tell these thinua ourselves. Read what 
Quad owner* actually think about the Quad. 

TWissk Tss UA l—w-Wq ar» bun inf vststetrl Was 
on our JetT«ry Qiuut nod bsv« uo trouU* tA nil. nv«a at 
tbs yesstDl tuns when the snnv Is l or is Inches dess* 

W o snvs renebod tb* oonclu«4on that then is no trash 
Ilk* ths JoKsrr Quad and w* tlilok wa bava tba worst 
prupovltion In lb* tnuntry ft r a track to ovareom*.— 
Bt Croix Luobvr A Uff Co. Wintoa, Ulna. 

OtW Tracks VssM* T* Da Wsrk—Our aton Jaffsry Qoad 

track has iIkd good •atlqfacUou, W» bavo bad It run- 
Blnf conunually otot roufh road*. rU*p bills and lm 
th* tuurl Tbls truck has stnod tbs t*st wbsr* s*v«ra| 
Other truck* wr rblnf in th* same conditions v«r* 
mu hi* to do Uw work.— L*« Moor Oootrsotliif Ooi* 
Nwmach Cal. 

WWa Tsw Csssst Psl ■ Ltl ■ To *ar that the Qna4 
U doint w irk that bo oth*r truck oonld do would pot 
b**mpua*t*lnf at atL In tact, sine* tbo wsatbor ba* 
b**m bad amt tbs dirt roads soft, we ar* sending tbls 
truck vbare t*ani» oannot poll • wad, t>er*rwl llm* It 
has putlad our two.wb**)drlv* truck and load rut of 
th* mud together with th* load on tbo Quad I asksd 
tb* drlror who Is a practical ant mobile man If tberw 
was any kick eomlnt on tb* Quad and he said If 
then Is, I can't find It.*'—Harston-Qas* Lun bur Co 
iKmota,!^. 

Kin Dries Track *1 Ns Us* is Goads— W* bara ased our 

Jeffery Quad golna on two years and find It perfectly 
■atlstartory )n*rory rvspect. A raamJrtv* truck would 
bars been of bo up* to us as we are off tbs par*meat 
iW blocks and la tb* nuabo fight on tb* banks of th* 
Missouri Hirer and (or tan weeks tbls past season we 
were aoHUotlf u tbs mud. The Jeffery Oxopanr are 
fln* people to do buelnoss with.—bloux City Artlflolal 
loo Co. (Uouc City Iowa. 

Over K—d IsgewMi I* If B«n* T«ys Th* Qoad was 

able to maks lts regular trips through tb* mud when 
tb* road was Impassable to ibeU and 11 hors* teams for 
T tod f dejt, Tb* Qnad has run to data * stt miles and 
the only replacements made bars lw*n a fan spider and 
a tan belt.—Jay K. Junes. Wbmcmnoca, Her 
ties i ml cal b O g er eH— W* have rrm our Jeffery Quad 
truck somewhere U*lw**o b ooo amt 6 ooo ndlee and with 
the exception of a leak In the radiator and a 1IUI* 
ironbl* with tb* fan we hare had do »ip*iue aa tbt* 
truck In tb* way of repairs Its services fcav* barn very 
satisfactory to ua ana w* Hod It very economical In 
operating — bishop Mfg Lo^ bishop. Tow. 

Me Hers Dtefcb— Regarding the JefTary Quad, we were a 
long time buying a truck bat when we aw tb* stunts 
th*Quad w old do at tb* factory demonstrating grounds 
welted no ni redoubt*, w a bar* a truck that u a real 
truck. —Uorbeck Lob berg Lwalwr Co Lyons, Iowa. 

Gaad lipstell** k Alaska—Bo far tb* Jeffary Quad aad 
myself bare a good rcpatatlon and bar* done twles tbs 
work either Is mtendad for.—Fred Clinton, felrbank*. 
Alaska. 

Iwiasss Frew Larger Tenttory— Referring teour Jsffery 
Quad g-ton truck, we areabl* to taka on buslBeae from a 
much larger territory than whan we w*re entirely de¬ 
pending on horse*. Parsons Lumbar C>> Hock ford, DL 

WsB SatkBei—We are wall satMlwd with oar Jeffery 
Quad and will not own any other oaraxoepla four wheel* 
drlv* cwr.—The I*opte Transfer A btoraga Co. Trinidad, 

( 

Heed by Firs Departments The Joff ary Quad is all right 

In every rvepeet. — Joaeph ktrull, fire Chief. Chippewa 
hall*. Wla. 

Over StsfcMs FteMe t* Tkmfclsg Qatgts-Our ftret month’s 

output with tbo Quad was* littleoTer 17 OSOgwllons. Tbs 
aeooud m nth It waa nearly ftl flue gallons, W*make all 
our country trip* with tii«Q iad from 80 to DO mile* out 
and back, ovc-r all klols of ruada. ovtr stubble B*tds to 
threebing outots,and baveaiMi goo* over uswjy plowed 
ground to reach a tractor plowing ontdC—r T TTlSems 
Slandaitl Oil Agent, Kettoab*. Wla. 

Pels Ksevy Vase Out el Nad— Wham oar large vans are 

stuck in the mud, loaded with ft and 4 tuns of household 
goods and our boras* cannot pull theta w* ** wd our 
Jeffery Quad and pull them out—a, 1L Kune Transfer 
Co kockford. 11L 

D*e* Seller f*A Tkan f Tea Track—Tbeaeotlmest at the 

mine Is strongly In favor of th* J*ff*ry Quad. Tha truck 

will carry Its rated capacity In plants where »b* - - 

truck wlU not go ** *ln wberuas th* — ■ truck with 

a rated capacity of 6 ton*, cannot carry over g ton* Q» 
the bills at our mine. Tlte Jeffery mac bln* make* faster 

time than tire -oar and w HI operate in deep snow 

at time* whan the —-machine cannot be need at all, 

—Portland Uold Mlulng Oo„ Victor Ooto. 

bi 7 Qilad!rwg/f(?l sue mliaa tbe'tlre* areliSJ l 

need the truck snnwesf oily break I ns road* after the worst 

now storm last winter Tha truck has proved very mtls- 
factory la every way — H. 0. BUale, West Aoton. Mare. 
Oelr Track He Can Use b Ms jm l sm w# wwtt with our 

Jeffery Quad through snow two feet deep. Tbls Jaffery 
Quad Is the OMl/ ipeok I »ubl nee la my basin ms.— 
Standard oil Co, VL A. Boyd. Agant. Austin. Kino. 

Owe Sad Beads—Mr Jeffery Qnad gore over roads that It 
would b* Impuwtbl* for a rear wheel drive truck to go 
over —Jamas A. Poole, Marfa, Texas. 

O e fcs Stag GraJe—Colburn Hill Is ahmwt a iMt grade. 
There has never been any other truck up tbls bill but we 
went up with full load M0 gsllous without any trouble 
whatever stopping and starting whao w* plaasad.— 
Butty ACktndy Agents,HlaoJard Oil Oo. Wrehlnytoa DL 

A Few Reason* WkftluQuJ Excels 

Drives ea al fear w ieeb— Enabling the Quad to nego¬ 
tiate deep mud. aand, cravel. enow and difficult 
sradea which are Impaaaable to rear wheel-drive 
trucks. This is possible becauso the weight on afl 
four wheels is used to produce traction up to tne 
capacity of the motor 

Brakes sa el fserwbMli (and also on drive shaft be¬ 
hind transmission)—Brake* at f o ur aroupd -contact 
points instead of two—twice the braldns power 
ana less than half the skidding effect 
Stares *a si Mr whsris-Front and rear wheels track 
together—driver does not have to watch rear end 
of truck (it follow* the front end)—driver can 
turn shorter and maneuver into puces where no 
other truck can go 

M.I1 D tfl reas fMb —A positive nonrelippinf drive 
to every wheel—no wheel can spin—all four road 
wheels must keep up with the speed of the motor 
(two outermost wheels can over run loner wheels 
In turning comers) thus there is no chance to stall 
the Quad (within the power of the motor) aa long 
as any one or more wheels can obtain traction, 
which Is an impossibility with non locking differ¬ 
ent Uls 

Drabs Gres ra sr - Driver preeeee down accelerator 
pedal all the way and governor automatically 
roods just snough gasoline at all times to keep the 
truck running at the predetermined governed 
speed—economises gasoline, saves the motor and 
operating mechanism makes much better average 
gpeed and time, permits motor to act aa braka on 
truck going down hill and gives full motor power 
on low gears. 

Hare Icm a rifsl Tremendous saving in tires, re¬ 
pairs and upkeep on account of smooth climbing 
effect Instead of the skidding and bouncing pro¬ 
duced by the rear wheel drive. 

Iibiiiit ■ Ths Jeffery Quad does all that any other 
motor truck can do, and does It at much leas cost 
and inmddiftom fe goes through mud sand snow 
and over hlua and rough country where no other 
motor truck can go Moreover the standardisa¬ 
tion. interchangeability and duplication of parts 
worked into the design of the Quad greatly reduce 
the number of spore parts twice—ary and decrease 
the cost and problems of upkeep and m a in te n an ce , 

Writs tstU JsfWy Cerapsay Far Farther Dvtals 

Whether you are using horses or trucks or not— 
whether you contemplate the purchase of a motor 
truck or not—write to the Jeffery Company Dept 
Si Kenosha, Wls. We will m glad to lend you com 
plete Information on the Jeffery Quad and how it has 
proved a wonderful money saver and money maker 
In various linos of business. The Jeffery Quad ws 
believe Is the bluest thing in the track buMoere 
today Its future U tremendous—every well posted 
man should be informed on the Jeffery Quod. 
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SCIENTIFIC AMERICAN *"”* *- lne 

Leading Models of American Gasoline Motor Trucks and Delivery Wagons—Concluded 


Vrtimj of Vehicle 


Crawford 

C mMl 
Dart 

V m n 
Ih Kalb 
l)etr M 
1>< 1)1 % 
ill rn r 
Dlft|mL< h 
L)wrri» 

Ik yh 

Vulcan 

Uuiilei 

thimble Diytou 

franm 

J-mkru] 

Klnilhln I ruck 

C ImVom iJI V W I) 

fl V MeroudiNi 

B A (i rain in 

Clarford 

Hnl.n 

Harvey 

H-C 

11 node mm llnw 

Hundrirkirm 

Huwnrd 

nt 

Internati uml 
Mock and haumr 

Jeffery 
Ki Arm 

Kelly 

King 

Kkniri Kt»r 
Khiilx r 

Knn ki rlKK-kcr 

Knox 

Kuehlnr 

Knpp 

Kunumth 

f iiiifft' 

Hall 

] mmlii 
U com obi In 
I / riRt’irt 

Mtuifu- 

Maw 

Martin 

Mercury 

Mugul 

M ouarcb 

Moon 
M >n land 
Nateu 
Navtula 
C8d Itilmbli] 

Packard 
1 ulmer-Moure 

Mennniiww 

Pecrloa* 

Piene Arrow 
I till Al in 
Quaker U wn 
Hno 

HrmiiMk 
It ibiru*oii 
Koine 
Rovttl 
Rurti 

Hundow 
Baufurd 
Bclia lit 
Sekli n 

fltrvlcc 

Bleburt 

Signal 

Sphinx 

Suiudani 

HLctli 
Htl *1)111111 
HU rlmg 
Stewart 
Slmh tmki r 
Bulbvan 
Nt w York 
TiHm 

fralttiltl 
Trumbull 
(J idled 

V H 

l muiraat 

V HM1U3 
Vmll 

\ irn 
Wade 

Walter 

Nelrt 

Whit/ 

Wilux Tmx 

Cherland 
W incoiiam 
Witt Will 
Wichita 
Wilaon 


Name and Addrca* ot Nfanufaclu/wr 


Crawford Aulomobilu Co Hogendown Md 
1 Crown Com man ia I Car Co N Milwuukoo WIi 
Dart Motor Truck Co Waterloo Iowa 

Dnvin Mfg C o Milwaukee Wu 
De Kalb W agon Ct. Pc Kalb III 
Detroit < ooiuiercinl Car Go iJutroitj Mich 
D+*nby Mou r Truck Im Detroit, Mich 
Detroit Wvaudotk Motor to Wjapdntu Mioh 
[hoputch Motor f »r C n Minneapolw Minn 
Duma Motor ( ar ( u. Hi I^iuU Mu 
Jntnca t Dojic San rrancieco ( ai 
Drigita-Hettburj (Jrd Corp Hharon, I a 
Duple* I nWer ( nr {m Charlotte Mu h 
Durable Pavton Tnuk ( o Dayton O 
la pro Motor ( at C-o Chicago III 

I ctli ml Motor truck fo, Detroit Mich 

Hi Kiblr I no lion M< tor Tnirk ( o N Y ( H> 
Jumr WhiN-l Drive Autu Co (lintonvlIU Win 
G enera) Sdiiole ( > Long. I ■laud ClU N V 
( rnnitn HenniU in < o burn () 

Clrainm Mot* r 1 rui k Co I inia (I 

llahn Motor Truck A Wagon Co Hamburg 1 a 

Hurvn Motor Truck Worlw Harvty 11) 

IM Alt t ir f «r f t Detroit Mich 
!iind< non Bn* f amhndgn Man* 
lb minrkaon Motor Truck ( o Ouc-agi) IU 
Holier! G Howard Boston Miww 
Imhpiuhnt Motm f o Port Huron Ml h 
Inti rim turn id Han outer Gorp Chicago III 
InUinwuonnl Motor Go New Y ork City 

Thou M I IT ir\ f< Kenosha Wi* 

Ki ktiia Motor 7 ) rui k Co, Beaw rto* n Pa 

K< IK -Npruighcld Motor Truck ( n Bpnngfldd (I 

A if King Mfg fo KinanUin N V 

Kiaicl Mot »r ( »r ( o Hartfonl Win 

Kluhir A ( o Inc %n frunrwco, ( al 

Knuk rlwKki r Motor 1 ruck M tu Co N Y City 

KuoxMoUrnto Spnnafir Id MaM 

II J Kmhlor h f ( n Wnrk N J 
Kopp Motor irmk ( o, HufTalo N \ 
himirmlli On Di troit Midi 

I a Miff M ilor I ru k ( n ! itUburah Pa 
h wit Hull imn Wtrlu Ditrrit Mich 
1 niioln Mo( r rruckCu Ditroit Mich 
I^Hvimolulc C^ of America Bridgeport Conn 

Dingrat llnin Co Loula^llo Ky 
Maccur I ruck ( u Hi ran ton Pa 
Mm Motor Truck f n Imllftiiapolm Ind 
\Iurtin t urrinyi Work* \ ork la 
Mrnuri Mf(t fo (. hlcago HI 
Mogul Motor truck Co ot Louta Mo 
Monarch Light Truck C o Milwaukee Wia, 

Jim W Moon Biiiki Co fit lsouia Mu 
Mi rcland Mi t/ir Truck (-o I m Angelo* Cal 
National Motor Truck Co , Hft\ < Ha Mich 
Ni vnila Irmk A IractorCo Nevada Iowa 
Old III liable Motor I ruck ( o C hirngo 111 
I twkard Motor Car Co Detroit Mien 
I aimer Mixirr t o Hyracuae N Y 
D V Po\cr < o Mcnonilnoo Mich 
I m rh an Motor Car Co t lovcland 0 
I mrrr Arn*w Motor C nr C-o HulTalo N Y 
1 till More Motor Truck Lu Ditroit Mich 
Uuak rUjwn Aut< Mfg Cn Quakcrtiwn Pa 
lien Motor Tnuk Co Tanning MHh 
Renuiilic Motor I nn k ( n Alma Mich 
Robiiitton Motor! ruck fo MiuneaixilD Minn 
Koim Motor Mfg C-o Dowingtown P*» 

Hojal Motor Truuk Co New York City 

Uuah Delivery Car Co Philadelphia Pa 
Handow Truth l n Chicago III 
Sanfonl Motor Truck Co Svracuac N \ 

< A Hclmcht Motor Truck Co CiuciunuLi O 
Keliii n Motor Velude Co Roi-heater N Y 

Servi(A) Motor Irudt Co Wabash Ind 
Shop of Sicberl Toledo Ohio 
iBigunl Motor Truck Co Detroit Mich 
Sphinx Motor Car ( o York Pa 
Standard Motor Tmck Co Detroit Mich 

VV M Steele ftoroertter Maue 
Stigcirmn Motor < ur (a N Milwmikei Win 
M rling Mi t »r 1 nn k ( n Milwaukee W u 
HUnurt Motor C < riioriiliun lHiffuUi \ Y 
Htudi link r t orpi latum T>itnit Midi 
Hulhvaii MoUyr C ur ( o Uorlu aU r S V 
1 w/t tin i r A Hi < o New Y t rk t in 
T iftiu W agon ( o I lffiu Uhlo 
1 ruD hi Dink Mfg (n Julinntown lu 
, 1 ruuil ull Mol r ( ur C o Mnilgoriurt < im 
]l mtiil Motoi tnuk ( o ( rand Hnpulii Midi 
\ nihil ^latrrt Mi t »r Trmk < « < inrimmti O 

l m\ thh! Survun < iKdn it Mich 
\ m ur Minor ( Anoka Mum 
\ mil Mot/ r < ar ( > ( hirog > HI 
You Motor Truck ( o Philmlolnhin Pa 
W nde Cc ouneruul t ar C o H Uv Midi 

Walt/r Motor Truck Co N«w York ( itv 

Wulah A Hothergrurn (« Htrhhurg Mwu 

lYUult f timpanj f leNoIantl Ohio 
1*1 T VS dcox Motor Co MumtmpohB Miou 


,h 


Wills a^herUnd Co Toledo Ohio 
WiNe/nain M< tor Trurk W irka Baral/ou Win 
VS itt W ill C o Inc SV anhinaton t> f 
SStciiiiu I alia Muuur t o Wii liito Folia Tei 
J C Wilson Co Detroit Mich 


Tom C tp^rity Horso-Power and Prioo 


Dador l Ton. 

| l-Uj 

2-214 

3-4 

5 


1 


T 40 *3000 



1 30 *2000 

2 35 62500 

3 40 63 000 


H 30 *076 

A* TO *1 300 

14 6195 

m 42 *1800 

2H 43 12 100 



; 17 1890 

Dj 30 *1 910 

2'4 40 *2 400 



; *390 

1 *1 171 

2 *1985 


5 45 *1200 

30 *935 
t 3o *i im 

1 28 *2000 

Vh 30 *1 750 

2 32 *2 650 

3, 30, *2 500 

3 38 63 200 




1 30 63.750 

2 30 *3 800 

2 TO 63050 

3 30 6T 250 

3 40 *3,300 

3h 45 *3 400 

5 30 64 500 

i 

i 20 *010 

IS 21 *1 371 
t lJy 30 *1 800 

2 25 61 675 

5 38 *3 700 

3U 40 I2K00 

3 38 12 800 



2 30 *2 500 


L iX 11 500 

2 20 63 600 

3 36 *4000 




J4 40 *3 600 

2 29 *2 300 

3U 48 63 400 

3 36 *4 300 

, 24 tt 100 

( ] 20 *1 410 

3 29 61 400 

I TO *1 600 

2 40 *2 000 

3 40 *2 51X1 


28 *560 

23 II 100 

1 27 *1 GOO 

2 40 «1 979 

14 40 *2 700 

1 50 63 400 


1 61 700 

2. i *2 200 



i .1 IWHJ 

. 21 *1 2H5 
* 27 1710 

1 26 12000 

16 48 *3 400 

1 4 48 *3 750 

5 30 64 800 

2, 27 SI ftOO 

3 25 *2 700 

i 28 I78 l> 

1H 30 1.000 

2 IS *2 750 

214 30 *2 750 

5 40 64 250 


3's, 40 *3400 

t 12 $9.0 

1U 36 *1 710 

2 T6, *2 IOO 

1J t4 32 *2 600 
,4 50 S3 350 



ni 3-1 62 250 

314 24 *2,750 

2, 30 *2 200 

3 'y 41 6GT00 

314 40 *2 850 

5 52 *4 250 


1 36 689j 




i 23 

, 22 *750 

1 1 j 30 * 1 750 

2^ 35 *2 350 

3S4 38 


i 23 *900 



34 45 *2 800 

> 46 *3 400 

1 



/ 3 29 *3 600 
\ 4 29 63.650 



1 TO *2 100 


f 40 M 000 



3 40 *2 600 

3H 40 61250 



Di 3 .j 62 000 
i >5 it ooo 

J 35 *2 800 

1 45 *3 750 


, 15 *750 

2 35 *2 100 

144 41 61 100 

3 *1 580 


l's 23 *1 000 

U 12 6350 

2 28 *2000 

3)4 34 *2 650 


25 *560 

D-j 30 II 000 

9 23 SI 360 

2k* 33 *2,400 

4 36 *3 200 



1 ! 20 61 800 

1 1 j 23 *1 910 

3 40 63 100 




|2 3ft *2 410 

3 29 63 210 

5 42 64 210 

25 SI 110 

1 26 *2 200 

1 1U SI ! H) 

2 36 *2 800 

3 32 *3 400 

6 

21 *1 125 

1 M 2-1 * 1 575 

2 27 *2 240 

3 40 *3 700 

5 40 64 100 


D; .1 *1 OCX) 

2 26 *3000 


5 38 *4 100 

35 41(0 

2 33 *2 000 

3 33 $2,600 

5 33 *2 800 

11 SI 075 


2 T6 *1 660 



20 1996 

21 91 27u 

27 *1 575 

29 *2 310 



1 28 $2 4>0 

2 27 *2 000 

TV-,, 32 *2 800 

0 32 6T-HHJ 


2 32 *2 800 

3 40 61400 

5 4H 64 100 




3 K 29 61500 

1 30 6 1 500 

25 W21 

l'y l() *1 7(M) 

11 2) *1 170 
ll'j TO *1 000 

2 3G *) (WO 

3 40 *2 4W 

1 4i 6T40O 

25 *1 290 

2 40 *1 O!0 

2. 40 S2.800 

1 2 2*. *2 000 
[2 U S 2 2 .W 

3 40 63 200 

31, H *2950 



1 27 $1 700 


f 1 T5 11 T75 
l 1 S 40 *2 200 

2 40 *2 WO 

31* 43 61000 

5 50 *4 000 


I 22 *1 M> 





f \ 2-1 *1 . W 
\ Du 21 Si 710 

2 27 $2 100 

3'!, 32 *3 000 


28 *671 





Dy 30 II 800 

2 4U *2 000 

i 1 41 *2 760 

4 60, 61021 

1 j() *1400 



2 10 I2 2.W 

1 10 61 000 

40 * I (XX) 


1 1 v T J * 1 000 

2P 10 *2 KH) 
l Ti *2 800 

I'y 50 *UKX) 

u W 14 (HMJ 

-2 *811 


U-i 45 *3 400 

5 50 61 KM) 

H) SI dX) 

10 *8V) 

l>« 10 SI 190 

1 1 a «l |1 (VKi 

IU U) SHU) 

1 25 SI CUM) 

2 JO *2 250 



21 *1 DO 

2 11 $2 400 


5 45 *1000 


1 SI 2,8) 

2 40 *2 2-10 


19 619. | 


2H 27 *2 250 

- 27 *1 900 

4 U *2(«X) 



D< 10 SI 910 

1 32 *2 1(H) 

j 1. JdlWO 


2 40 *2 800 

T 40 *3 400 



1 20 SI 000 



20 $620 

10 6100 

!'* 10 *2 2.10 

2 30 SI 850 

T 40 *2 250 

5 50 *2 7 0 

1 




1 46 *1 710 


1*$ 10 *2 000 

2 TO *2 250 



30 U 210 

Pi 10 61150 


1 10 *1860 

5 40 14 700 

28 $1 200 | 
35 *750 

I I 32 *1 000 
' Py 4 . *1 HOC 

2 45 *3000 

3ty 6. *2 900 


1 21 *1 850 

3 P *2 276 




1 23 *1 OK) 

2 28 *2 250 

% 33 *2 750 

5 36 $3 250 


1 17 SI 050 

2 30 *2 100 

2 27 *2000 

3D 29 IlltW) 



7H 60 MWSO 


ft 44 If 800 
6 M 14.600 
6 60 S4.3Q0 
U 14 600 


m 30 $5800 

6 40 #4600 
6 60 64 360 

Trwtor 30 64 600 


6 ood Ovwr 


10 36 63 400 (Tractor) 
6 64 6V800 


7 U 64 600 


a 40 66 000 


(0 40 14 800 
l 7 60 $5000 


7 60 64 760 


ft 4T »4 300 
0 40 63 i00 


f ft, 45 65 000 
{ 7^a 46 65.250 
45 6« W0 


Price List of Leading Electric Commercial Vehicles for 1916 


Name f V ehiclo 


Detroit 
Baker 
( 1 

Conm r*\ Uh 
Couple Goar 
Ewbonk 

100-Mih» Fnuhk 
C. M C 
G V 

Pit rev 
I -nnwlon 
Flee truck 

Walkar Halancq Drive 

Ward 

Wavurly 


Naim anti Addmw uf Manufacturer 


Auhrwm Hidm tarf i T>ctroit Midi 
Huk« rlU 1 ( o ( Ica eland O 
Cmnnitrrml Truck l of America ) , hiladclphln Pa 
tuunorflMllc |iugg\ ( i ^rnnen>%Ulc Irnl 
C uuple Giar Trcfiyhl S\ heel Co Grand Raimhi Mlihj 

Twbtmk Fle« I niimrni wlon Co , Portland Ore 
Tnlihlc Automobile dr Battery Co Denver ( o|n j 
(lemral MuU r* Tm k ( o 1 nnlmc Mich 
(ycncnvl Si bn hi C ) Ding laland C lt> N Y 

Hub Motor Tnuk Co toluuibua Ohio 

1 uiudi a ( Im Brooklyn N Y 

LoaAngolo*( rramcry AutuAMach DwAjig Col 

Walker Sehkle Co Chbugo III 

Ward Mo tor VUuelo ( o Nit Vernop N Y 

WavtrK Crmpanv Indunapolia, lad 


Tons C apooiQ and 1‘ricw 


I rnior 1 1 on 


S 61 040 

H *710 


* Fitmt Wheel Drive 
IFourWhofi Dnva, 
f Worm Driva. 


Prii-eii i n Application 

Jy 61 J0O 
I K 61 700 
\ h 61 9601 

AH *1 176 

W WX) 

S 6H75 
4 63 200 
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2 63 IOO 


1 *2 100 


2 *2300 

3)6 63 600 

l *2 09,1 


L *2 725 

6% *3 130 

PruN-i 1 n 

Application 

1 

13 63 500* 

\ 3(y 64 400! 

1 tl 7K> 

2 6T000 

8. 64 500 

3W 82 000 

1 *1200 


,2 *1 650 

1 61 100 


'2 *2 000 

3V-| S3 210 

1 *1 700 
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34 *2 475 
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2 

3 and 4 
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1 62 035 


j2 63,410 j 
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0 and Ovor 


5 631*50 

6 64 931 

5 61000! 

5 69 000 
5 *2,350 
3 *8 700 

5 *2 550 

Prioos on AppHcMion 
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6 64.036 


6, 64 000* 

^6*600 
« til *oo 

Prices on Aj^catiotL 
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Breaking trough 

with the 


Reducing horsedrawn haulage costs to 
fractions with Federalized transportation 
has proven the efficient service-giving qualities 
of Federal trucks in over five thousand 
installations. 

You are vitally interested in cutting all 
possible corners in the running expenses of 
your business. How about your traffic 
department? Is it using the horsedrawn 
methods of “Yesterday” or the “up to the 
minute” Federalized Transportation? 

Our Department of Traffic Engineering has 
shown the great saving that Federalized 
Transportation is making under widely 
varying conditions. 

May we show you how the Federal way is 
the road of low cost haulage in your business ? 


Federal Motor Truck company 

DETROIT MICHIGAN 
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LEGAL NOTICES 


ovm 70 ykams' 

sxmsmmoc 


Patents 


C**rvt*ku 
1 FWtaP**. 


rflApC MARKS 

Dikoni 
Qopwi«4kto Ae. 


with i 
or C 

to securing wslifl pslrnt protection I 
Iww tliM . Trade HaHu «mt C 
registered Pulp Patents and I 
oat* arc u rad 
A Free Optota* a* to th« probable patent 
ability of an invention will bo readily given 
to any inventor fumlfthlnr an with a model 
nr sketch and a brief deacription of the 
device in qneptiion All communication* are 
strictly conft fetdial Our Hand Reek on 
I ateuU will be sent free on request. 

Our* |* the Old*at Agency for securing 
patent* It waa established over seventy 

year* ago 

All pair tit* aecnred through us are de¬ 
scribed without coat to patentee In the 

Salaattfla Aaxrk**, 


MUNN Ac CO 

XJ3 Broadway VaiwAMha 
Brmnck QffUti 42t F Stmt, 


York 
D C 


Annual Subscription Ratoa for tha 
Scientific A mariean Publication* 


woo 

ROtl* 


*4 50 

3 70 


ttubanrlpdon one vear 

i ustogo prepaid in United Htabw and pus 
Moxiou < ulia tuul I uiatna, 

Subscription* (or toalgn (HHilttrio# one year 
{Mjelago prepaid 

Bubscriptioo* Un < auaila, p<jetnge prepaid 

Tha Sclantlfic American Publications 

Bcirntiflo American (retuhlbhrd 1H4 i) W 00 

Helantilli American Hnpplrnirnt (eetabUshrd 

1K70) 5 00 

Tha combined aiil*rrlpLinn rwtea him I rate* to forerun 
cwiuntriea intituling Canudn will Ik- furiiUhod 
upon *|>plu Rhon 

Remit hy postal >r exprrea room j ordnr bank 
draft or (diet k 

Classified Advertisements 

Advt rliaiQi in thin column i* 75 oenta a line No lea* 
than four nor morn than 1 1 lino* accepted Count j 
■even word* Pi the hoe All order* imwt b« nrroinpatm-d j 
bv a reiniltauoa 


WELDING 

ATTFNTION WFLDfiRfl automobile manutacmren. 
garage and repair men I a perfect guanuiUwd wild can b« 
made hy u*li« Bod umlnum the now great ritacovery la 
aluminum aoiacr in ontwquarter Unm and ®ipen*© of weld¬ 
ing No Hum Oanoilna torrh only thing requirod Uanl by 
Catted ttuuw Navy and lending nunufoniurtne and welding 
outnpanWw SI 60 iter pound nampie »dc\L <|/» pound) 
•l HO uat naah W rite DepanjnrAt A for booklet 
Bo-Lu ml nun Manufacturing*Dd >nglneerlngCo Inc 1700 
Broadway Naw York. Sole tUatrlbuioc* and Manufacturer*. 

AGENT* WANTED 

AftENTK W)0% I mfU Free Knimile Gold and Silver 
Hiatt tattem for Mora front* hii t ffl **• windows Any 
«me < an put oil Big demand everywhere tt rite today 
for liberal offer to agent* Hit Milt letter Co 4ltt N 
Clark Street Chicago, U A 

BOOKS 

TDK PRACTICAL J CMHRRMAN 3M pagee 
Merita and fiateof IHrncIa* Fir Iledwood and ParlSo Cbwn 
Itimber l over* Kig acallng tallying kiln drying abort 
method* of figuring lumber log* octagon apera metrical 
order*. *pMt|nc*ik»M lumber-carrying capacity of vowel*, 
duties of gupereargo etc Price f)U Fur aale by Munn 
A Co Broadway New York American Lumberman. 
(JbkMgo, or the auihor R lirrrrum 1 moots. W ash, 

BUSINESS OPPORTUNITIES 

INTERNATIONA! Beirut Alien y l stents and Trade 
Mark* la he nth Aim rh a o#|km lelly t htle ami Went 
Ooaat Ommtriee LouIm Harnn krr Uugiutw Santiago 
Chile caallla 7 Th«. 

WANT TO OFT IN TOUCH with boneet manufacturer 
of gaa motor* who l* will lug to aigti a tirlet partnerahtp 
mntrart kelp develop and ronunirt a new motor dofng 
away with poppet valvoa and double alecvr cylinder*, and 
at l«Ml l-S of part* now uaed on inrtnn Write J ( OUva, 
Uarwigtt la 

HELP WANTED 

UffARN nKTFCTIvr WORK earn *100 lo 1300 a 
month Kaall* learned exrrllenl upportunttkw eaperlenoe 
•wary Foe further particular* wldma Rubber City 
) Her vice, Akron Ohio lmpt ij 

INVENTIONS MARKETED 

YOUH INVENTION m*y come within our Labor** 
tortee work if *u our Duelnee* ftepartiooni wllloonahierit. 
Copy of patvni with alamp* for returu will r reive prompt 
anenUou, Mot ortuUlk latboritoiie* imytun obto 

COMBINATION PLIES 

RED DEVI! AVTOMDRlLmTH 6| INC II 
Combination Filer Drop-forged steel Very handy 
Ham pie M oenta. Booklet free Hmlth A Hwwnway 
Co Ido 1AA-B Chamber* Ht New York City 


INQUIRY COLUMN 


HEAD THI" COLUMN l ABE FULLY You will 
and tnquirtm hr oertatn nUwa of anlctag ounberwi tn 
oongeoutive order If you maaufaoc ure thaw guocS writ* 
u* at nnee and we wIU amd you the name and *Mnwa of 
the party datiring tha tetormaitoa There 1* no charge 
fur till* Mgrvloe in #Nry we u ti fwrwwory m #<H tfm 
nnmbft of fayirtry where inamifaMurm do DM re- 
apuod promptly the lag airy nap be repeated 

MUNN A CO iHC 


Intmint AT* 94i2 WuM the iuum and addre* of 
manufacturer* of m a rh t n wi tn make 3-oolor typewriter 
ribbon* 

/agwtry jv# 9450. Wanted tM oaiu and addrees of 
a manufacturer who ran build a light stapto motor lor 
light autohwbUeg and lor portable farm work 

iartrtry va MR Wanted the twon 
a manufacturer of machinery hr maktog 

/•fwtry JVs 9452 Wanted the name and addrew jot 
a maauteifurer autklog machinery for tiw produetioa of 
Taanto Add from tin Mangrove plant 

/arwFy JV* 94SJ Wanted the name and eddrm* at 
a maker of a maeftta* for natitiig ud drying brSQ 
also machine for cutting combing and am orttng brkktia 
BayMry V# 9454 Wanted the name and addram of 
a laggnSorirer of a marune tor erwtag the raoutha of 
toggj^gi jdU^make a log at each «od la addkba 

/agwfry Wo. WW Wanted tke un* and addraa of a 
maimiaMttier ol Malpamnt for amkmg worn*! moth, rub¬ 
ber and drill noih 
/ogwOy V# 9456 Baffled the 
mantfaeUiren of mrt H awy for 
Nitrate from Moaaifte eagd. 




{OondudM /rone pngt 80) 
obao|liif from oao spoed to aaothor with ab- 
eolota precision and therefore avoiding no¬ 
ma rone objections commonly found in change 
epeed gearing*, each, for Instance as barah 
chattering of the clutch niechenlam and danger 
of breakage of the clutch element* due to con 
tact when the several parte are operating at 
different Hpeada 

APPARATUS FOR CONTROLLING KKIC 
TION CLUTCHES A K Horn*, care of 
John Nlilaon Baiuhm Ore Mr Hultlm a l u 
vrntlon relate* generally tt> an apparmtu* T*x 
contrnllltif frlitlon clutches, and more par 
tlcularly to an apparatus In which a m»n 
rxpAOMlve fluid medium, stub a* oil, la utllluv] 
directly again*t a pUtoa connected to Ibu 
movable clutch mcmtxH* and t* operated by an 
ox pa naive fluid such as steam 

MRCUAMBM FOlt CONVMtTIM* HFC1P 

itot atjnu motion to hoiak> MfiTioN 

- H Htlvemtkh LI*l>on Fall* Maine Tbta In 
vcntlon haa rcfercnr< to ma< hlncg for tran* 
mttttng rcclprm atlng urntton Into rotary and 
ha* for an object the provision of a a Improve! 
*1n>I>ltdcd fttrurtur whtih rosy lie readily re 
vcrued at sny tlnu ao as to cauao a rotary 
mmiment In either direction 

GAGE FOR PRINTING PRESSES - J 
Htivkuh Room 7(HJ Claus Hprukel* Bldg H«n 
kmotlsco Cal Among tbc principal plije« ts 
which tin prisent invention hart in view ar» 
to facllttstn Imnaslng apued of operation of 
Job printing pri ****** to factlltato hand feeding 
Incident to Mo employment of *uch prcwM* 
bjhI t*> rulutf tho mnnimi labor c<rnimonly in 
i ldent to fei<I lug n pri ** of the character men 
tionod 

HIIAPINi MAC. II INK It I- Smith 1H 
Oh* rrv Kt last I ynu Mas* Iho in\<nfor 
pruvtdiH Impron iik nla In the nrt of Ktmplng 
IrtHllrs whin In r< gularly or Irregularly shaiad 
IioIin or d< pr* hkIoiin nre tiroachml or produced 
or til* fxtirjor Hurfmwt of tbc ImmUcs ure 
* hanged to a pn d« !• rmitu**! shape in a v< rv 
simple and * fT» * fl\* mannir and without n 
gutring automntb hrnk<a or Htopa on the mu 
thine 

(iRrti\R kvb firAitn—c v kvan* 
Weeil ( ol Among tho object* of thl* invon 
tion nr< to provide an nutt friction member on 
the guard whbh iiiwy tie cngag<d bv th* lum 
Iht to bo <ut for pushing the guanl Is low tlic 
table minus for holding the guard yb hllugiy 
over tlwt saw nud meuns for shunting the i ut 
off portions or thi lumb< r from tin saw 

MRFASF rm -A F Toomev Fdniore 
N n Tin Invention providns » i up having a 
tap hlngodly iiuinethd to tin tup and tarrying 
tin. plungi r and aaaodatul niMhanlsiu whereby 
lln * up mny Im rindily u|Kiud for flUing by 
simply swinging tin <np bn<k ut«oi 11 m hinges 
ttutl with tbt mu salty of tht removal of 



UHEAAS (m 

nny or the part* The rup ha* a cap on top 
to which a sen w driven plunger la connected 
for n*t iproiatlon within tho l>ody of the cup, 
menus being hlngedlv conue* ted to tho tut for 
pn venting the rotation of the plungrr or with 
the air* w 

MA< JUNE OR PRESS FOR MOLDING 
PLASTIC MAG RIALS —L PgNgALA 110 
Rue rbrre Joigneaux Uol* (olocubea, Seine 
tranrt 1 hi* inventloh han rtfereoce to a 
proa* for molding plastic material* baaed on 
the known principle of the combination of a 
ronoidal worm or screw with two gear wheel* 
engaged lu it* convolution* for conveying the 
material while ugccewdvcly comp retain* its 
particle* aud hrlnging it to the month of the 
prid* to in molded in on almost dry condition 

MAC HINtC FOR MOLDING PLA8TTC MA 
TKKIA1 n — L r*\K*LA, 10 nuc Pierre 
Julgtunux Bulrt-Colomhea, Heine Frnuce Thla 
invention relates to a drum proa* for molding 
plastic material*, baaed on the known princtpla 
of the combination of a acraw with two cum 
wheels engaged In its convolutions for convey 
Log the material successively comprosaiag ftta 
particle*, and carrying It to the month of tha 
proa* to he molded almost la a dry statt 

fcPOOUNO MACHINE,—F U ATBIBTON 
IT Market At.. Pateraap, N J Tlta invention 
provide* a machine arranged to permit of ran 
nlng tha nuill or spool-carrying spindle at a 
high rate of speed to wind tbs thread eg tho 
qttiU or spool with a view to pt ert a t the 
thread from slouching when tbs quffl or spool 
u used in a loom shuttle to toss re winding of 
tha thread on the gain ns spool with Bottom 
towdoff and to anteaatfoaUy atop tho spin dl s 


aa aoon as tha quill or spool is ADed with tho 
dsefrod amount of thread 

FLUSHING VALVB.-W Nawaiwr, 444 
Walff* St Yonkers, N Y The wj* 

Is to provide a valve having a sleeve slidably 
mounted on a guide secured to a tank at an 
outlet therein, the guide affording communi¬ 
cation between the tank sod the outlet when 
the etaeve and the valve are raised against 
tha rsslllnnry of a spring connecting the sleeve 
with the guide 

TARGET CARRIER —V N PtcKlTT, Boa 
534, Cashmere Wash. Thla inventor pro¬ 
vides means for exposing a target In position 
for practice, delivering the same to the marks 
man, and returning a fresh target to practice 
l^wsltion, without requiring the operator to 
expose himself to being shot or of the loss 
of time now necessary to carry a target from 
the practice position to the marksman, and 
to substitute s fresh target for the one re¬ 
moved. 

ANIMAL TRAP—G U. FOX, Lexington, 
Neb Thi* invention relates more particularly 
to a trap for catching gophers, rats and other 
rodents It provides a trap having matins 
whereby the trap insy be dtoposrd at or 
near the month of the burrow of an animal 
and having an Improved arrangement for set 
ting and releasing the trap 

AUTOMATIC MEASURING DEVICE —J 
Tramje, 074 Booth 2nd Kt PlslnfleW N J 
This improvemi nt relates particularly 10 de¬ 
vice* for measuring granular matter and has 
for Its object to provide s» improved con 
«tree tion whereby * predetermined amount of 
granular matter as for Instance coal may be 
measured and discharged in certain measured 
quantities. 

FLASH LIGHT APPARATUS.—J L. Coo* 
noi Barberton Ohio This invention providi* 
moons for simultaneously actuating the shutter 
of a camera and the fls«h light apparatus by 
mean* of the ordinary shutter actuating means 
■uch a* the sir bulb It provid* * mituv for 
electrically Igniting utih uf s plurality of 
charge* vucresslvily ono charge for each shot 



rLAart lioht aiiauatu* 

tor actuation and provide* moans electrically 
energised to carry an unexplodcd charge Into 
ignition position after tho pnvlous charge ha* 
been ignited 

ADJUSTABLE TARAILEL GAGE —B fi 
Thompson, S44 Franklin 8t 8 E Grand 
Itsplds Mich The Invention relates to gage* 
used by machinists pattern maker* and other 
mechanic* and proilrte* so adjustable parallel 
gage for convenient um* on planers, shapers, 
vises and other machine* and tools for gaging 
the work In hand, and arranged to allow the 
mechanic to quickly and accurately adjust 
gaga to a desired height 

LUG STRAP FOR PICKER ftTXCKft.—» 
W H Kju.lt 1850 Perklomen Are., Beading, 
Ps This invention pertains to looms and 
provides a lug "trap for picker sticks ar¬ 
ranged to permit of convenient adjustment 
up or down on the stick for towtinff mow 
nr Ism power to securely hold tha tug strap 
lu the adjusted position and to allow of ai¬ 
ling the lag strap on sticks of diffoiwat width 
and without weakening the stick by tools* 
notches, and the like 




mfam\ pt»M+ * 

offd eg tim eyflMMr k^i 

cemmoA to, btotikl 
fur the wear am oJthsc i 
and provkdee tm sod m 
eahaust Jissuagafl a4aptsd Ae i 

nicattos with tit* i 

RBVRRSdtG OfttO'—J 
Alonso, P Ow Ho t Ut, Mm Joan, 3 
Thla Improvement roU,toa to 
particularly to tegisss providad wtth jottry 
valves for th* steam Uhl awd OfRatMt* tal tha 
mala object thereof Is to provide *rff**^ ptt 
reversing the engines It fOftdei m*am» M 




RIVERS I NO US Alt 

reversing the engines while la operation. It 
accumpllsbfM this by changing the relationship 
of the rotary valve with respect to the crank 
•baft of the engine The Invention also pro¬ 
vide* manual means for such reversing which 
are normally locked against movement. 

INTERNAL COMBUHTION TURBINE.— 
(> a Dati* 30 R D No 1, Clinton, Mich 
I hr Intention relates to improvement* in 
devl< on for producing preaaure by combustion, 
and provide* a structure which will continq 
ou*ly produce pressure by intern*! combustion 
for u*« in operating a continuously moving 
turbine or other steam operated devices 

ENGINE ATTmiMRNT —C W RhxpaMD 
and 11 W Uatmk Box 424 Globe Arlx. ThU 
Invention U an Improvement In engine attach 
tuenla and the invention has for Its object 
to provide an attachment of the character 
specified adapted to utilise the pressure of tbe 
exhaunt cases from an explosion engine, for 
generating electricity fur lighting and starting 


HTKAM ENGINE.—(L B <J(M0LST, till 
Chalmers Av*„ Youagstows, Ohio. An otaftet 
here la to provide a steam engine having a 
cytiwdr r body which doe* not have to ha coE*d, 
owing u th* fact that p assa ge -ways or porta 
are provided to separate pert corriera. A tn 
ther object Is to provKW as rxtoe to Whkh 
the eocing of th* cylinder saddle ta obviated. 
iNWllltNAI* COMBU8TK)N ENGINE—RLC 

viu. mm isci, no w. «oa tt, m two. 
n r Um tnftMvMMrt pr«*UM m rntint 
witu «mum i* wna «** trtettea mmno • 
rotwy **4 * n ftonH i i 

It MMM •. rtac U um* VM nt * 
«r«W>MftS rtftl M* ifttMO **mM 

ta oa.ofttMtr ft tu tM«r aM» «t 

to* 

mmarxv>%-4 nuttutv 

aq, *«. *M U*, Su fmm, *•*) 
trrrwrtri* sswvttto a iettfr,knhstlfetithair, timi 


AUTOMATIC RETAINING VALVB FOR AIR 
BRAKE SYHTKMS— K U Mack 327 B. Pal 
naetto Ht Horence 8 C This Invention pro¬ 
vide* a Mifity dtvlce which will automatically 
cUmh» the <xhaii*t outlet from the triple valve 
when a full appilcatJou of tbe brakes has been 
tuadr and the air preswares equalise In the 
auxiliary reservoir and brake cylinder under 
each car of a train and thus retain the pres¬ 
sure Jn the brake cylinder while the auxiliary 
reservoir is being n charged with ait frotii tha 
main reservoir un tbe locomotive 

LUBRICATING DJCVU EL—O HWANRON Box 
17, Atchee Culo Thi* invention relate* to 
lubricating dovlcos designed especially for luhrl 
eating the flanges of the wbeets of railway 
rolling stock. Tbc device is qharactarlsed by 
a rolling member which supplies the flange of 
a wheel with lubricant While to frictional col 
ling contact therewith 
RAILROAD OPIKE—o vrsisa, P O Box 
740, Helena, Mont. Thla in van tion relates 
more particularly to an Improvement in self 
locking aplkt*. An object ta to provide a 
"Pike emMOytng improved means whereby th* 
*lkff tofarbt retain*! against accidental dto- 
eagngsmtart from a ataapar or after having 
but drives into tto* same* 


POOL TABtX HOIR UOBT^B Jo«- 
•wiv MtabspA lew*. HI* Jarvatk* ku 
reference asore partkidnriy to luminous means 
to h* asaoctatod with each pocket of tbe pool 
toWs It provide* pocket lighting whereby 
any of the p ockets occupied by a b*U wlU be 
readily area, aa kbeilffri th* pocket «n 
gngbd hr a h*n wttf h wni until th* tan is 
reeaoreA ^ 

game APPARATUS -^Gsknuna gt, Maosh, 
1236 Gantam ti, Mehokes, N. J Tba pnrpoee 
bare ta to provide a gam* whereby to-lostsuct 
tiOidrea la th* tifbahat, to the 0 Map 41 B« of 
sgtall words, ig humeraia, ato., ahd ale* to 
eaabta cbtidm to qnJekly dtattogUtab «g* tat 
Ut jrtoa iMttar and to gam* 1% #r name t ata, 
or to rsco hafi* Jototo shoot i 

at tatter*. 
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WESTINGHOUSE 

AUTOMOBILE EQUIPMENT 

STARTING-LIGHTING-IGNITION 


A T the Automobile Shows now being held in every part 
of the country you will find some of the Fifty -SIX 
makes of Cars and Trucks fitted with Westinghouse 
Equipment. These are the cars—conceded every¬ 
where to be the leaders in their respective price ranges. 
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‘Allen 

(American La Franca 

•Andertoo 

(Apperxoa 

•Austin 

•Biddle 

•Case 

(Chalmers 

•Crawford 

'Cunningham 

• Daniels 


•Dart 
•Davie 
(Dorns 
{Dort 

•Duplex Power 

(FIAT 

•Glide 

(Gramm Bernstein 
•Gramm M T 


•Helladay 
(Hupmobile 
•Imperial 
(KeQy-Spnngficld 
(Kissel Car 
•Kline Kar 
fLauth juergens 
•Lsnox 

(Lexington Howard 

(Locomobile 

•Manon 


1 ! 


•McFarlan 
Michigan Hearse 
Mitchell 
Moreland 
(National 
•Nelson Le Moon 
•Pathfinder 
•Pierce Arrow 
•Pilot 
(Pullman 
•Republic 


(Richard 

•Riddle 

•Russell 

•Seagrsve 

(Singer 

•Standard 

(Stearns 

•Sterling (Motor Boats) 

(Stewart 

(Touraine 

•United States Carnage 
•Wichita 


•Starting Lighting and Ignition (Lighting and Ignition (Starting and Lighting 

In each of these Fifty-six cars the Westinghouse System is designed 
specifically for that car, adapted to its type of engine, speed, number of 
cylinders, weight, balance, kind of service, and method of handling 

The foremost automobile builders today have found that the surest way 
to efficiency and rugged reliability in this most important part of the car is 
to turn the problem over to Westinghouse specialized automobile engineers 
—the leading electrical engineers and manufacturers for more than fifty years 

You will find Westinghouse Service Stations at the most important 
tounng centers of the United States—at the service of every owner 
of a car equipped with Westinghouse Electnc Systems 



Special equipment for Ford Cart 
Write for folder No 43!f 


Westinghouse Electric OX Manufacturing Co, 
Automobile Equipment Department, Shadyside Works 
Pittsburgh, Pa 

Canadian Westinghouse Co , Ltd , Hamilton, Ont 
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Shift your Gears from 
the Steering Wheel 

'THE same power that cranks your 
* motor will shift the gears of your 
automobile at the touch of a button 

The 

C-H MAGNETIC 
GEAR SHIFT 

controlled by push buttons mounted on the tLeenng column at 
your finger tip out of the wny of lap robe and overcoat maicea the 
gear alitft lever unnecessary and permits you to shift from any speed 
to any speed instantly and surely by merely pressing a button 
No need to take the eves from the road or to looae steering control 
for a single instant No stripping or clashing of gears The C-H 
Magnetic Gear Shift makes trie most powerful gasoline car as easy 
to drive ns an electric coupe Practical I Lconomicalf Simple in 
operation sLarlling in efficiency The century s greatest gift to 
Motordoin Insist that your next car be equipped with the C H 
Magnetic Gear Shift 

Write for booklet 

CUTLER-HAMMER MFG. CO. 

1239 St Paul Avenue Milwaukee, Wu 

txxik for the Magnetic Gear Shift at the New York 
and Chicago Shows 
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Development in Commercial Vehicle 
Design 

{(bmrlwrtad from page 17 ) 
taken at both endx of the gear #et. One 
shaft exteuda to Hit differential and drive 
gear assembly on tlit front uxle, ■while the 
other transmits lamer to the drive gear 
lag on Urn rear axl( It will la k*h u that 
although the const ruction is more com 
plicated owlug to tho greater number of 
purts used. thou tin conventional truik 
this 1 m lurgi ly comp* nsnied for h> the 
siuiilurlty between manv of the power 
transmission units It Is not ne'cesaary to 
rarrj as main n pair parts in stock aw 
would l»e needed to maintain h (loot of the 
simpltr Ivvo-whecl drive fnnks In wkhli 
the front and mu* axle assemblies ure 
(iitlnlj different 

Ths Tractor and Trailer PrlndpU In 
th« Ascendancy 

There are ctrtnln triniM[w>i tation engl 
neers who tuning cure fullv workenl out 
hauling costs Insist that the traitor and 
tialhr prhx Iph Is the then (tost method of 
linn lug lainj hauls Jin v ml wince I hi 
emiUnlloii Umt tin ordinalv motor tnuk 
mirliM Its loud like a pm k mult ie tin 
niotlu isiwer Is applied tluoujji tin nar 
w fiee Is o\ er w filch fully SO jk r it nt of tin 
paling load In placet 1 I Im <b»lm that 
the ordinalv motor trink Is at a dlsml 
vantage In bun> hauling first Ihm ansi 
a large juirl of tlu motive i*»w« r Is lost 
since It Is applied il tin winn*, {mint 
Vh is well known a front wins! dihe urn 
pull a henivv loud o\cr olistnations that 

einiuot la mu mounted bv i nar wheel 
drive Second a motoi inuk emplv Is 
pnnlhalh a vehicle without apilng* If 
tlio springs arc made heinj In 

««rr\ the lie m j load llitv must In* so stlft* 
that Him lack r* stile ucv when tin (nick 
is ojh ratc*d without u load J la jmwer 
plant is sub hated Id iiioic \lhrntlou Ik 
cause of this fact Third the ordhi irv 
motor liuck not oiil\ hiipiwu ts Its own 
weight hut also that of llu pen Im. hud 

eat ruhlK r tlrin Whin Innw lomlN are 
muled the tires tie pies int< rapldlj 
lomlli the jmrnge motor truck n pre'- 
sentiiiK a Iitm initial Invc'dineut must 
remain idk while Iwing loaded and un 
hrneUd I he truek < mined Im uisilv (<m 
\e rled from one pnrjuisc to aiiotln l width 
menus Hint in a bushnss where nmn\ 
trucks tin nesaled ns In contra* ting a 
mtmlH'r of irueks me neiOHsnrv to turn 
the which diversified imtLi rials and tools 
uwe'd Im thi'Hi films V motor truck fit ic'd 
with l Issh snlruMe foi cnirvlug limitK'r 
uumot mm toad natal economically nor 
urn it Ik* UH4*d io irunsjiorr heavy building 
mate rial such as structninl iron or laige 
stone Hinhs 

Tin tractor Illustrated Is reallv « me- 
i hunlml horse as It will hum** tut) load 
that ean he pulled over the hlghwnv It 
supplier a front axle drive to the vehicle 
carrvlngthc load Hy a hjm < Ini apt lag con 
sniKtloii flie tractor Is can led Im !h \lb)e 
springs which are resilient enough to fully 
piotcct the motoi mechanism while at the 
same time the houw load to lie moved Im 
support*cl bv an tndiiHUdint pnli of very 
luavv springs wh)e h are mounted under 
tiio turntable earning the Trailer and 
directly over the solid renr nxle of the 
fractal Using a separate vehicle as a 

semi tiuikr (10 to 7fi per cent of tile pav 
lug load enj) !►« curried on stex l tireu re- 
due lug tire tvieense to a minimum finch 
a tractor need never lie Idle When them 
Im loading or unloading to lie done it iH 
only the enrrving vthhle wlikh remains 
unoccupied The tractor in ready for at 
tuehment to nnv other vehhlo as soon hh 
one trailer it* detached In fact tlio 
trnc*tor ean be used to haul two trailers 
If desired 

IncrMMd Braking Powur for Motor 
Tractors 

Another interesting feature of the trac¬ 
tor shown In the accompanying filuutra 
tkm U the use of hydraulic brake nctua 
tlon uvea me When hauling a heavily 
loaded trailer It la aptwrent that great 
braking power la needed to atop both the 
tractor and load ob a down grade of any 
consequence If attempt were made to 
brake tho tractor hy direct mechgntcel 
linkage, the operator tptrould Ym forced io 
oxort alt hi# atreogtb and, arm thah h# 


might not obtain 
neceseary to bring the Yehtefe 
stoti. With the aid of th* 
brake arrangemeut it la 
ojK'rator to control the load 
exiNmdiluro of much effort; 
hand ojierated brake lever Ja 
the plunger of a pump which 
fruui a reservoir and forces 1 
linger cylinder in which work* Ijm 
I>1 unger operating the brake ac^pjla® 
mechanism Two of th«w brake aetnatpC* 
ure used, one on each radius rod, gadi 
controlling one of the large Hub brake*. 
Owing In the difference lu slxe between 
the pump plsLon and the brake actu*tt*g 
plunge r a hidraiillc ram effect la flMgMft. 
When it Is desii , cd to release the brake'* 
move meut of tho hand lover forward 
nfti*r tho retaining latch in lifted q fraa fr 
the liv pass valve and i>ennlts the HgfWld 
to Mow out of (he brake cylinder fnt* the 
rrsnrcoir The bmke actuator is rettt*ugd 
to the bottom of tho cylinder by th* brake 
releasing springs 

Tin tractor principle is receiving wider 
application them formerly and a variety 
of the hi tractors are offered The ono 
illustrated is a plmwcr form and also 
ImuriKirates a number of novel features 
tluiI make It especially 1nt( resllug and 
rnpremnfntlve of this c'omlng form of In 
diiHtrlal transport. 

The Knight-Type Sleeve-Valve Motor 

(trm'lwftoi from page 19) 
lug considerable side pressure, the cjllu 
du wall (i t the inner sleeve) travels up 
with the pinion tinis mludng tho fric¬ 
tion On the e vplosiou stroke, the piston 
e nrrh s a sc vc ro load, again exerting pres¬ 
sure on tlu tv Under wall and on this 
Htroke the imu r Hlee\e travels down with 
the piston 

The exhaust vnlvc is oi>oned (40 deg 
la fore lower (‘inter) b> (he jsirt in tho 
imu r sic* ve (sailing down from behind 
the Junk rlnj* the outer slcnve iiort reg 
Istiiln^, to kIvc full valve ojh ning The 
closing of tlu exhaust valve is accom 
pllslusl hv tlu oiite r sic e ve the upt»er 
(slgt of tin ]K»rt traveling down past tht 
lowei eelge of the ivllmler wull Tills 
cUwInj, Ih aesonipllshesl nt 5 deg after 
I op ee htLr computing the cycle of opera 
tioiiH the' intake valve oimdng dig 
aftei the closing of the exhaust 

\A ith the fore koIu^ in mind, it will rend 
ilv Ih mH n thut the inventor 1ms uccom 
pUslunl more than hi« design originally 
contemplated for he has not onlj sis ured 
IHisitlvily o|mihh1 and (low'd valves, but 
lias produced a motor in which the com 
pnwdon doe s not dejs ud uism the sent 
lug of tho valus, In which the valves are 
protest! el from the strains and stresses 
im blent to explosion, and in which tlu 
frhlion of the piston against Its retaining 
wall lias is'en rimteilallj leduced 

It is the aim of the Internal combustion 
engine designer to secure, among other 
things tlrst-, a spherically shniHHl com 
bustlon chamber, and, second, an explo 
ston jfolnt so located that tho piston re 1 * 
e-eives the full < Imrgc of the explosion 
Immediately, oHuilnutlug the lug in the 
burning of the gHs, which Is always pres 
cut If tlm spark plug point* are not over 
tho pistou Re forcnce to the Illustration 
shows the egg shaped combustion eham 
ls*r, and the lrs'atiem of (he plug the lot 
ter being (\set1v in line with the (‘enter 
of the piston The cylinder head design 
also !>crn)lt« of easy machining, and hence 
there are nu rough or high spot# to gather 
I carbon, and cause pre-ignition. 

11 v uho of this bead, cooling is also ran 
dored muck eaaier, the water flowing 
freed\ around the submerged head, carry 
ing off the excess beat, and cooling the 
spark plug, u» wdl as the junk ring 
which, in turn, draws the heat from the 
Inner sleeve The outer sleeve is cooled 
by the water flowing around the cylinder 
wall proi>er, the outer sleeve also trans 
routing the beat from the Inner sleeve In 
the lower part of the tylinder 

The oiling system of the sleeve*valve 
motor generally calls for force-feed 
; through a drilled crank shaft to (be coo* 

I fleeting rod bearings, RarUer Knight mo¬ 
tors were built with splash sfr t e m, de 
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How Many Cars Have Hides? 

(A sequel to “How Many Hides Has a Cow?”) 


I T is a fact that more cars are now upholstered in Du Pont 
Fabrikoid than in any other material 

The number of automobiles upholstered in hide leather 
counting all grades, real grain leather and splits or so-called 
“genuine leather” is steadily diminishing 

About 20% of the new pleasure cars sold in 1915 were 
upholstered in hides or hide splits About 10% were uphol¬ 
stered in cloth Of the remaining 70%. upholstered in leathei 
substitutes tbe majority were in Du Pont Fabrikoid, Motor 
Quality 

Nhii ycais ago nearly all automobiles* weic upholstered in good leathei, 
but lens production vv is just about twice that of 1912, m the meantime the 
hide supply has been steadily decreasing, and finally the war demand foe shoe 
and harness leather has made prices soar. 

The attempt to meet the famine m real gram leathei, by splitting the 
hides and selling the to ited md tmbossed splits as “genuine leather" has been 
a failure 

The public has learned by experience that there is a vast difference 
between real grain leather and so called “genuine 1c ither ’’ Today automobile 
manufacturers face the choice of real grain leather or its nearest popul ir com¬ 
petitor, Du Pont l'abnkoid 

Real gram leather, liecausc of its scarcity and high price, is out of the 
question for popular pi iced mode s that are produced in any consideiable quan¬ 
tity Therefore, since coated splits, masqueriding as “genuine leather’ , have 
proved impractical, the decision of the greitcst m ikers of popular cars has 
been in favor of Du Pont Kibrikoid, Motor Quality, proved the most desirable 
after several gears’ use on hundreds of thousands of automobiles 

Du Pont Fabrikoid is not leather, but a scientific substitute therelor, 
which has made good It has the artistic appearance and luxury of re d gram 
leather, and in addition is waterproof, washable and will outwe.u the gride of 
“genuine leather” used on 90% of the cars that “h ive hides ’ 

Fabrikoid Rayntite Tops are guaranteed one year 
afc against leaking They do not get shabby bc< mse they ire 

wash ible and fadeless, and will not hold grt ase or dust 


tdSaB 


Booklet and email sample of Motor Quality sent free 
A usable piece, 18x25 irtchee, sent postpaid for 50c 

DuPont Fabrikoid Company,Wilmington,Del. 

World’* Largest Producer of Leather Substitutes 
(Work* at Newburgh, N Y ) 

Canadian Factory and Sale* Office, Toronto, Ont 
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The Design and Construction of Induction Coils 

By A FREDERICK CdLUNS ' 
inchcn Cloth 272 pages 15D illustrations $3 00 

Thu work giws in minute details full practical directions for making eight different 
size* of coiM varying from a smalt one giving a )4 inch spark to a large one giving 
ta inch sparks The dimensions of each and every part are given and the descrip¬ 
tions are written in language easily comprehended 

MUNN* COMPANY, Inc, Publishers, WoeWth Building, NEW YORK CITY 




WHY 

if lhaf officials of automobile 
factories using of her signals 
as equipment almost 
invariably buy 

KLAXONS 

for use on their 
personal 


cars 




latterly, however, this design has been 
dropped in favor of the one above re¬ 
ferred to, an oscillating plunger pump 
eccentrically driven from tbe eccentric 
nhaft by a continuation of the Inner sleeve 
connecting rod of one of tbe cylinders de¬ 
livering oil to the trank shaft bearings, 
drilled boles in the crank shaft registering 
with the oil holes In the crank shaft bear 
Ings and leadlug to the connecting rod 
be*» rings. 

The surplus oil thrown off from the con 
nectlng rod liearings In broke n up into a 
mist or wprny which lodges on the bot 
toms of the sleeves and Is carried up be¬ 
tween them In their rc< tproc firing action 
aided by grooves cut on the outside of each 
sleeve, whhh act ns <or»njorfl to lift thi 
oil, and the mutton premnt at the intake 
port. Holes drilled In the sleeves assist In 
distributing the oil evenb over nil sur 
faces The thorough dlstrihntUm of the 
lubricant bet aim the sleeves, and be¬ 
tween the outer sleew mid the <_\Hnd*r 
wall proper gitally asslKts In ho dlstrlb 
utlng the hent of lh« exploniiiii that cool 
lug is more uniform trod tlioiough tlum Is 
possible lu anj gas engine utilising a sta 
tlotmrj combustion ihomlxr wall 

To pass the oil up to the set ttous of the 
slot ves above the |s)rts diagonal groovtN 
art cut on the outside of tilth sUe\< bt 
tween the ports these groo\os toiwtjlng 
tin oil to the upimr jwrt of tin sUivts 
and the travel of the sleivi* distributing 
it The Junk ring Ih lulu hided bv tin 
action of the piston In di [smiting oil on 
the Inner sleeve when th< hIoivl Is prm 
tlcally at the Iwittom of Its travel and tin 
founer is at top ixadtlon at the cow Install 
of (he exhaust stroke. Immediately after 
reulvlng this dejamit of oil the sleeve 
travels upward, and dp[»slts the lubricant 
on the luuk ring 

Seeing America and tbe Lincoln 
Highway 

(CoMr/iidvd from paprt IS) 


Qo» 

drive Withes 

most iuterestfhff toafgtarim f 
up for alt the, Aictatfpyty 
—the dlreroJ&t gflrf 
cry Th* fair farming r 
ana, Illinois, !o*rt and H 
a constantly ruling plcfmfi' 
peace and plenty, Thu graet^jj 
rolling hllta of the MMdfo 
one gradually fttwu tbe K 
to the national divide gt 
the Rookies by A hardly ptrc dl 
which rises some 8,000 feet 1 
A Ruskin $ a Whistler is- I 
fitly portray the wondrous 
drive around Lake Tahoe, 
jiwel of Inktti that Ue* on the 
tween Nevada and California, 
hundred tlDkllng crystal stream* 
water which flow from tbe eternal \ 
of its encircling peaks, aummhfl 
mighty forests of virgin fir and ’ 

v „ . vutjL 

lies In tlw bottomless crater of 
historic volcano Us pellucid < 
Mediterranean blue reflecting tl^S 
California clouds. I have driven a great 
deni In many ]>art» of the globe, TSttfM 
Imvo seen most of the fmnous beauty' gfttCk 
or both the old and the new world; bat T 
luivo yit to experience n sight mofff 
dcrful or u drive more Inspiring'Tttfco 
this trip over the 1 iucoln Highway 
around Like Tahoe California roads are 
In the mn In jmrfect The Lincoln fHgh- 


ful condition 

i he troubles of the transcontinental 
tom 1st are over when he reaches Reno, 
In the Irmkeo \alle> 11 self one of the 
worlds heiiuty spotH. Tho crying shame 
W that tie rt should ls> any troubles at all 
In the path of tin motorists attempting 
to i*enth lids wotulnlaml of nature The 
<nlug need Is for a hard surfaced, per- 
feil road b tiding from the Statue of Lib¬ 
ert} to the I’niltit shores, allowing those 
thousniuls and ImmlrcdH of thousands of 
« aurora tar owmrs to start for California 


mendous amount of Improvement which 
has boon achieved with tho expenditure 
of the two and ono half million dollars 
which have, according to careful estl 
mates, been used for Lincoln Hlghwav 
improvement during the two jean* since 
the announcement and dedication of the 


w iili an assurance of \h rfott comfort 
»urv foot of the way The West needs 
th«‘Ho pooph It needs their money They 
need the West, und It Is a realisation of 
these facts that is lending such force to 
our elToits in Improving the Lincoln High 
wuj 


route The lust time 1 drove this route 
J headed west h) th© compass, and the 
I Incoln IIighwa\ was only an Idea in the 
minds of a few of us. This year I fol 
lowed a line of red, white nud blue mark 
ers straight through to the coast 

I planned on reaching Cheyenne, Wyo¬ 
ming the seventh day out of Detroit but 
because of the fact that it rained everv 
da) for the first two weeks we did not 
git into Cliejnmo until the evening of 
the twelfth duv Kvery time It rains In 
the Middle West thousand* of dollars 
worth of road work Is vvljied oat to he 
done over again by the people when the 
first fair duvw arrive Rut the people 
Hit loginning to realize that the dirt 
romta, which require almost complete re¬ 
construction of ter every rain, are renlly 
the moat expensive roads they could have 
requiring the exjxmdlture of thousands j 
of dollars a mile every year In mainte¬ 
nance aud In hauling costa, three fourths 
of whkh could be saved by hard-surfaced 
roads. 

1 encountered gangs laying concrete 
roads on the I Iucoln Highway In Indiana 
nt midnight under the light of are lamps 
and serosa this riate as lu Iowa and Ne¬ 
braska the driver U almost given the irn 
prewdon that he is traversing what will 
be a railroad grade For steam shovel 
work is noticed mil© after rail© serosa 
ull of these states. Tbs htlU are being 
art off and dumped Into the valleys. 
Oftentimes the cuts are 30 feet deep, as 
near Marshalltown, Iowa, and the Alia 
nearly as deep> All this work Is prelim¬ 
inary to permanent hard-surfacing. Bat 
for ail the Improvement, tbs Lincoln 
Highway la as y*t nearly an natural road 
from rim ip**h»lppi Wvet to the OaU- 
fortOa Bat Yet the offert Wfcteh Is ex¬ 
pended ifeM kssg *ag m Bllhirgff Hr 
perfectriww ^ ff* g^fft M cah beheld 
now tS^ Jinc^h Affbew {rip- to 


Rut the great Wi^Ht Ih helpless to help 
itself I stopped lu Reno and had a talk 
with Frank Bylngton the mayor He 
expressed conditions when he said * We 
want the tourist we want good roads, but 
Nevada has 425 miles of Lincoln High 
way between Its borders an area of 110,- 
000 square miles aud a imputation of less 
than eighty thousand. Wlmt can w© dol" 


llio sain© thing Is true of Utah, Wyo¬ 
ming. and to a lesser t xtent In Nebraska 
Every effort la being stralnod to put tho 
Lincoln Highway In tbe best possible con 
dltlou. To-day there 1* but one really 
bad spot on the road across Nevada, and 
that Is a matter of twenty miles near 
Fallon, which $50000 would remedy But 
when yon speak of hard surfaced roads 
across the West you are speaking In sums 
of money which by no possibility could be 
raised lu the West Tbe question is a 
ftottoftol problem, the country must co¬ 
operate to put through our main routes 
The Lincoln Highway Association offers 
a medium for this cooperation. 

If you drive across the Lincoln High¬ 
way this year, or next year yon will get 
sumo Impression of the magnitude of the 
problem which the Lincoln Highway- As¬ 
sociation has before tt. It is one Of tbe 
greatest prohfcus which face the coun¬ 
try to*da> It !■ a problem of greater 
interest by ftur to the majority of our 
people than any <R$Ntiou of tariff or in¬ 
ternational rotations. The building of 
tbs Lincoln Highway is a problem of 
vital Interest to sixty milUod Americana. 
If alt of them be made to real lie It 
and give it tirtir aid and support, as the 
people directly on the route *x* doing, tt 
could he completed h«xt year. 

The amespfcta «f a tfrn g cwflWu frt 
hooWratd is two years hid. Tfeday &$* 
watt marked ftofct cowan to odrihi ami Is 
4 peasant Arifat 
hi 
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Aiajrkaiui we will, and “ ge«Uig Amor- 1 
*0b” In ft motor ear ton, or even flvn, 
rears from now will not be an exploit for 
the adventurous, but an everyday trip 
of interest and enjoyment to milUona. 

Dwtlofia^jof (be American Motor 
Car lliat Has Led Up to (be 
V-Type Multi-Cylinder Motor 

{Concluded from pope 20) 

Is a well defined point beyond whit h It Is 
not possible to carry the intensity of 
each explosion without making th«* motor 
very rough It was clearly demountrnted 
that it would be necessary to use more 
cylinders of small diameter rather timn 
to increase the *ixe of the four cylinders 
and the six cylinder motor was the out 
eomo. 

Fig 4 shows the six cylinder engine 
in which, practically iqieaklnff secondary 
vibration aud the rocking couple art tllm 
Inated. The increase in the mnul>or of 
cylinders also causes the lmpulsea to over 
lap and thus prnctimllj ellnilnntoH dead 
centers. In consequent* this motor tan 
be made to pull steadllv at u inuth tdowc r 
speed than tho four The sllghl milled 
comp]] cat Jon which many coiihcJujIIoub 
motor car builders hud sought to u\oUl 
was readily accepted l>v the publlt Im*- 
cftuw? the new consirurtlon ffin o an )m 
portant result pr<vlounly miobtulnaWe 

An important Improvement width was 
consummated during the era of the six 
cylinder motor was tho addition of nn 
electric generator and an electrh siurtlng 
motor 

For a long time the results obtained 
from tho six cylinder motor seuned to 
satisfy the public completely hut the 
public was becoming more <rttbal tilth 
year and began to eomo bin k with Hit 
same old demands asking for mort raiiM 
of ability, great* r smoothness and less 
noise As in the case of the four t > limb i 
nn attempt was made to glre more range 
of ability by either making tho motor 
larger, or by running it faster and whllt 
the n lx cjllndtr motor due to its inlurent 
ly perfect balnnct can be run at hlghei 
gjrtMHls than the four with n renHonuble 
degree of smoothness, hUII It was found 
that there Is a definite poiuL Uyowl whbh 
it Is not possible to Increase the wl/i of 
the cylinders or the speiil of the motor 
without ruuning into roughness It was 
therefore determined that it would l>e 
necessary to add more cylinders nud make 
them smaller, nnd the eight cj Under or 
twin four V type motor was de\ eloped 

Tho First of tho Twin Typo 

Fig fi shows the twin four I Mpe 
motor This motor has a loiter m<rlnp 
of impulses than the six cylinder motor 
and consequently more nearly constant 
! torque 

For a given total nlxn of motor the 
twin four motor will of course hmc 
i smaller cylinders than the single six and 
each individual Impulse is therefore 
smaller with the result flint (lie r harm U r 
of the torque is Improved not onh bemuse 
the explosions come closer tog* ther—that 
! is four per crankshaft revolution Instead 
l of three—but also because inch Individual 
impulse is less Intense and therefore, has 
less tendency to produce harshness 

Tho principal objection io the twin four 
type of motor is the fact that it contains 
the four cylinder principle nml Is there¬ 
fore, subject to secondary vibration but 
this is considerably less than It would be 
In a single four, but as it is desirable to 
run multi-cylinder motors at higher sjkxhI 
In order to obtain the greatest range of 
ability, the secondary Wbratinn become* 
objectionable on account of the fact that 
it builds up In proportion to the square 
1 of the speed The search for further 
I refinement wa*> therefore insistently 
j preaeed, and resulted In the designing of 
the twin six or twelve cylinder V type 
motor 

The UtMt D fwl optni n t 

Ilf, 0 shows the twin six motor, which 
combines the perfect balance of the six 
cylinder motor with the greatest con¬ 
tinuity of torqiM thus far obtained. In 
this motor small aluminum alloy piston*, 
eafsMDy Assigned bearings, combined 

ft perfect lubrication system and 
Oftrtful wo rkm anship make possible a I 
Wtfr.qpted theft Jam ever More Xmm\ 


SUBJECTED TO 
THIS SUPREME TEST 

THE NEW 

ASTER 

CALORITE 

SPARK PLUG 

AN EXTREME CHANGE OF TEM 
PERATURE OF 2300 DEGREES 
Halid Red Hot—1500 Degree* 

Phntfod into cold water 40 Derive* 
21 Time* — 

Heated White H* 23M Depot* 
Planted ini* eeld water 40 Decrees 
10 Tone* — 

Those two radical extreme unheard of 
temfic test* convinced us absolutely of 
the marvellous efficiency and ability of 
Calonte as an insulating material to 
stand any stTams to which it might 
be subjected in ipark plugs in the 
modern motor car 
We have long realired the necessity 
of an improvement and advancement 
in Spark Plug Construction 
Our observations tests, analyses etc established the fact that the seat of trouble mostly 
was in the insulators 

MASTER shell design MASTER electrodes and the metals used m Master spark plugs 
have proven themselves eminently satisfactory and scientifically correct- there was no netesaity 
of even considering a change there 

Until Calonte- the new insulating material - was discovered we believed that porcelain was 
the best material obtainable for spark plug insulators 
The porcelain which has been used in Master plugs was the finest obtainable With the discovery 
of Calorite the old belief in porcelain was shattered The merits of C alonle are so many and it 
is so superior to porcelain that to continue using porcelain for our insulators would not be doing 
justice to the other Master quality specifications 

CALORITE MAKES MASTERS THE LEADERS 

We saw its wonderful advantages 

We realized that wr had at last found a material which should make u» the world s Iraders in 
spark plug manufacture 

Bui we could not afford to take the alighlest chance of making a rmstake -and we didn t 
Wc had made a wonderful success with our Master porcelain plugs If wc were to change the 
new material must be able to withstand any abuse 

And so we determined to subject Calorite to the most brutal and 
destructive tests ever conceived— 

THE FIRST TEST 

Heated ■white hot and then plunged into cold running water 
Ten times was the Master Calorite Spark Plug hestrd to this terrific 
temperature and plunged mto cold running water The stresses set up 
by this instant change from white heat to icv coldness were terrific yet 
the Calorite insulator waa just as sound after being put through this 
radical test as before being subjected to these immense temperature 
changes 

THE SECOND TE& 

To f*b*Ult every mean* of possibly wrecking this materia) our en¬ 
gineers conceived the idea of a breakdown test They heated the Master 
Calorite Piug to a red heat 1500 degrees and instantly plunged it 
into cold running water This heating and cooling was repeated 26 
times Even after this severe test Calorite showed hardly a sign of a 
tendency to fracture 

The remarkable qualities of CaJonte were well demonstrated after 
it had emerged from these tcrrifk teats- it came through unscathed 
Then and only then—did we decide to adopt (aloritr as Uk: oift 
and only material suitable enough to make Master Spark Plugs the 
fUgular Lanath actual leaders— 

$1 00 Each We wanted to be fair— 

We gave porcelain its chance but it couldn t stand the gaff Some 
of the best samples of porcelain subjected to the same tests a* Colonte heated white hot 
broke thr first heating—never even got to the cold water 

NOW WITH CALORITE INSULATORS MASTERS 

SPARK PLUGS EASILY BECOME THE [3kf- t^m' 1 

QUALITY SPARK PLUG OF THE WORLD llBh 

Muter Calorite Plugs will not break in service- no matter how 
severe— 

Muter Calorite* won t soot - * 

Muter Calonte* won t leak compression - 
Muter CaJonte* won t give any trouble at all 
In Calonte wc have adopted a material for the insulators of 
Muter Plugs which easily makes Master* the highest quality moat 
dependable longest lived and serviceable spark plug* in the world 
Thu plug should prove the most remarkable seller that has ever 
been offered to the motorist* of the country — 

A guarantee which t* mo*t liberal and comprehensive goes with 
each plug— 

Every Master Calorite u now packed m a round wooden box- 
doeorated with a label which in itself attracts the customer ■ eye 
The progressive jobber and dealer will reap the harvest which will 
come to those taking this plug on first 
Write for the story of Calonte and Muter Plugs — 

And for complete information on the advantages of these remark 
able plug* 

MANUFACTURERS! JOBBERS! DEALERS! 

Owing to the rapid advance in price of material* it becomes 
nocisaiy to announce an advance in price of Muter Calonte 
Spark Rugs. Thu will be effective January 1st Write for full 
particulars, 

MASTER CALORITE SPARK PLUGS 

MADE IN THB USA. 

Manufactured and Guaranteed by 
HARTFORD MACHINE SCREW CO 
P Capitol Aw Hartford, Conn 

F*r Year* of Prestige and Suoomful M a n ufacturing Experience 
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VW AV/ AW/W 


Scientific Choice of 
Top Material 


True style and true beauty must be 
founded on superior quality Many 
motor car manufacturers have de¬ 
termined the service-quality of 
Nevcrleek Top Material by most 
exacting laboratory tests* 

These have included water-pressure tests 
to measure porosity, exposure to varying 
degrees of heat and cold, and exposure to 
ultra violet rays in order to determine the 
effect of sunlight over a long period 

Comparative tests of any character are 
welcomed by Neverleek ' 


An Interesting booklet The Automobile 
*nd U« Top will be mailed to any ftddrcta 
on re^ueet along with Hamplea of 
Neverleek in different grain ■ and noUhea 



Top Material 

F S CARR COMPANY 

MANUFACTURERS 
31 BEACH STREET, BOSTON, MASS. 

969 WOODWARD AVENUE, DETROIT 

f-o^twtts at fiamin§hatn and Tilbury ( amuij, 








is^^snf p*f— 


£f//cicncyPId//sfo/%u/’&ctoTy 



VV/OULD an analysis of your 
” business show an operating 
efficiency mark of approximately 
100% ? If not, the services of this 
organization may interest you 


Our wide experience in every 
branch of economical factory pro¬ 
duction and efficiency engineering 
has proven successful in scores of 
large and small industrial institu¬ 
tions 


A Conference Entails No 
Obligation 

Our advice it conservative—the work 
conttructive Your request for a con¬ 
ference entails no obligation on your 
part It merely gives us an opportunity 
of presenting the facts to you in a way 
that will enable you to judge whether 
the unusual efficiency engineering service 
which we have rendered so successfully 
would be a desirable acquisition to your 
business 


May we tend you a copy of booklet 

“Some Reasons Why Cost Methods 
Succeed or Fair 



ENGINEERS 
McCORMICK BUILDING 

CHICAGO 



obtained except with special racing 
motors On the other hand, the con¬ 
tinuity of torque enables cars equipped 
with this tjpo of motor to be driven at 
n mere cmwl 

The extreme reliability of modern valve 
mechanism and *i*urk plugs minimises the 
objettlon to the additional number of 
these parts which are required In this 
type of motor 

It Is my opinion that In the twin six 
motor we havo reached the practical limit 
In the uumber of cylinders, ns In this 
motor we obtain practically uniform 
torque and plenty of power without mak 
tug each Individual impuW of sufficient 
mu Kid Halo to Ik* objectionable One 
reason for tills statement U the fact that 
In order to get a peifealj balanced unit, 
the next step would either hate to be 
lfs or 2*1 cylinders 

The Automobile of 1916 

(Contifrom p«t/t 11) 

(Imnge «i»ee<t gearing The brake rod 
arrangement has been simplified in many 
wises, to reduce a munt>er of supporta or 
tomuKling links. Hie foot brake and 
dutch i**duU and even tlie steering gear 
are la lug attached to th< power plant In 
stead of to separate points on the frame 
and thoie Is also a gimial d« reuse In 
\w Iglit and Inert as* In atrt ngth b> tin use 
of Rttsl stampings and drop forging* foi 
parts that were forint r1> cast of malloabk 


e has been pro! 
staff equipment, 1 


colly* 
furnish 

ttemd artifiefy typeon 
thmigh wife yheri* 
an option ^ ttmfiy 
extra sum for the car 

There 
In the 

tacbsbla demountable 
practically All types 
renewed Interest ho 
typo of tiro, owing to 
ienty, fuel economy, 
claimed by the protugon^ 
of constrm tton The cor 
by any means a« It wasl 
forms of pneumatic tires 
In connection with the 
(Ire tho carcass Is comp 
meat of cords looped arouNKkli 
members At the base of the I 
vuIt anhied side by side In 
usual fabric layors ^ ) 

Mnu> motorists expected fig 
electrical gear shift a feature^ gaajty jif 
the automobiles on ac^p^l^ljbe 
wide use made of eloctrle rumpt i if the 
modern motor oir The hfljKt4p6lgted 
gear shifting lever still reigns supreme, 
how eicr though the electric Mgrsldft is 
offered as optional equipment *4* mM>«t 
of casos 

Electric Starting and lighting SjratMM 



Iron The ust of <*nbr contiol width is a 
logit ill tlningt 1ms lint with (‘onnltlerabh 
I favor Insteud of tht old gear shift lever 
m i alignment nt the side of the frnmt thi 
use of tht* uult jx>wer plant has nmdt It 
poKrdhU to attach the change 8|M*ed gear 
Ing shift liur and eimrguuj brake actu 
1 ator directlj to the g<nr box cover thiiH 
eliminating the outlxmrd supiKirting 
| bracket and telescopic control pipe nod 
I rod nrrnngermut that wan forint rl> um*d 
| Another ixiint making for simpler elms 
sis construe tlon Is the use* of the lintth 
kins drht With this sjstem the braking 
and driving torque Is taken through the 
war spring* whhh menus that all radius 
rods torque immhtrH or distance rods 
lm\e Ihhu <ouq>Uul> eliminated This 
reduces flu number of lsdnts of n dtpre- 
t luting nature and lesults in a quieter 
oj h rating chassis Several ears are 
adopting n mud It develcqiod form of 
differential gear In whlc.li the comjieii 
sating a< tlon Is obtained through worm 
geailng Instead of the usual spur or be\el 
gear arrangement This fozm Js salel to 
provide tint tlon to the wheel having the 
great eat rosistnnee InsUad of to that hav 
ing the least resistance, as Is done by 
the more conventional spur or bevel plu 
Ion forms 

The IsMly construction Is not only of 
more graceful nppturnnce but bodies nit 
larger, more comfortable, and In nmm 
eases even lighter than tlie designs thc> 
displace Another diulopmcut Is the use 
of adjustable parlor cur tv pen of seats In 
the higher grmle tars Out Improvement 
that Is sure to be nppret luted b> the mo 
torist is the detachable coupe or liinou 
sine top which tan l>e used to corner! the 
uhuuI form of oi>eu roadster or touring 
car to a more comfortable vehicle well 
adapted for winter service Other changes 
in body design are the use of close coupled 
three- and four passenger bodies of tho 
throe- and fourhaf clover seat arrange 
meats. The seats of most runabouts are 
now being made wide enough to carry 
three people 

Easier Riding QuditiM as the Rssult of 
Improved Spring Suspension 

In the matter of spring suspension the 
chassis has been improved greatly for the 
coming season The cantilever type of 
spring is becoming very popular, but It 
has not captured the entire field, because 
many of the most easy riding cars are 
equipped with seml-ellptlc and three- 
quarter ollptic sprlugs, having an qspe- 
clally long lower member supported under 
the axle Instead of attached to the top 
of that member, The underslung frame* 
which was featured by a number or makes 
of cars in yean past, has been entirely 
eliminated from the market. 

Predictions were freely shade last year 
that wire wheels wotrtd fit u&vfcrsatty 
0M6, ftM 0*1 tt* *r.«f tMftSMtiM 


(Concluded from page 

that 1* out quarter discharged lit which 
hIiown a specific gravity of will not 
freeze at temperatures exceetaf 60 
d( gi ees Ik*1ow zero 

M hen 6-12 candle ]>ower hunpsore used 
In tht lamp Iwnk It means that 5 fiffpere* 
will flow through the battery the 
butte ) > is compU tely diw barged mid lt Is a 
100 ampere hour tjpe, It will ta koAgprox 
liuatcly 24 hours to charge It comfMely 

When altcrimtlug current only Is used 
for the lighting mains it is necsssSry to 
Interpose a mtlOer between the Uyt wire 
and the storage butti*ry Simple faetlflers 
that mHy l»e eonneetwl to auy lamgtgockof^ 
may be obtaiued at relatively siSiH cost 
from denle rs In eh*etrkul aigiUanecs 
During the wlnur season It Is Ml to 
lemember that a storage balteij if o«ly 
about (50 per rent as elhelent us daring 
W'urm we*ather and the lainim should only 
l»e used when neH. , <*S8ary and no current 
wasted lu useless engine startlug A de¬ 
pleted storage battery alwavs shows When 
It in ellw barged by causing the lamps to 
burn dimly or supplying so little current 
that the starting motor will barely turn 
the engine crankshaft over 

Inspection and Cars of tho Dynamo and 
Motor 

Tho manufacturers of starting and 
lighting systems havo made every ogort 
to have the vurioua units function ns 
nearly automatically as possible. At the 
same time some attention will be needed 
bv the other parts of the system though 
these do not need the periodic inspeethm 
that must be given the storage battory 
Tho d>imiuo should be looked over sad 
any carl am dust that has l>een worn away 
from the brushos due to the abrading 
action of the commutator and which has 
fallen to the lower portion of the cam 
mutator compartment should be blown 
out with compressed air because a con¬ 
siderable accumulation of this material, 
which Is a conductor of electricity, may 
allow a leakage of current to the ground 
or produce a short circuit between ttoe 
brush carrier and the generator cosing. 
A blackened or rough commutator must 
be smoothed down with fide fond paper 
while the armature is rotating The 
makers give positive instructions that 
emery doth should not ha used for this 
purpose. After the commutator has bees 
smoothed, all particles of petal should be 
removed from the Insulation between the 
copper segmantt and ogre should be taken 
[ that this IgsaUtihg material does not pro¬ 
ject higher than the surface* of the seg¬ 
ments. Aar projections should be filed 
down to a lower lever than that of the 
| oopper members upon which the bnubes 
bear. 
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jht Piston Rings have 

elasticity from three 
leaning an even dia- 
>n of preaaareall around, 
in friction. 


'eguard is the inter- 
aystem with its square 
Mft* The three parte form 
itafaftne solid ring. 

19SW EYER-TI8HT FAOTS 

gSSr-Tight Piaton Ring* 

product perfect compression 

Matr- Tight Piaton Ring* 

product more powtr 

Emr-Tight Piaton Ring* 

decrease mtdnttfumeo coU 

Star-Tight Piaton Ring* 

eliminate carbon troubles 

A matter what your engine may 
ba, however good your carbureter 
igatem or the grade of fuel that you 
***, if the piston rings are faulty 
ffcere is a direct loss of power 

|X« Eoer* Tight Piaton Ring will give 
perfect satisfaction in gasoline 
"engines, pumps* ammonia or air 
Compressors. 

ECONOMY AND EFFICIENCY 

7Xt Eour- Tight Piston Ring saves 
Jtou the trouble and expense of re- 
boring worn cylinders, they will 
adapt themselves to "out of round/' 
m well as new cylinders* 

Writs today for fall particulars. 

EVES TIGHT PISTON RING CO* 

14*9 Chestnut St. - St. Louis, Mo 



A small advertisement can tell 
k you the one thing that makes all 
paint better paint This one 
thing is 

zinc 

But if you want to know why 
Ztnc is a necessary ingredient 
of good paint, you must send 
for—and read— this book," Your 
Move" 

The New Jersey Zinc Company 

Room 421, 55 Wall St, New York 
for bU oontrset lobe cowrit our Itow s rch Bureau 




emmectloa with It Oil or grease on the 
brush assembly or segments should be 
removed and tt is well to make sure that 
there la auAdeot spring tension to keep 
the brushes in post tire contact with the 
commutator At the same time, the spring 
tension should not be excessive because 
too much spring pressure will cause un 
timely deterioration of the brushes and 
will also tend to heat the commutator 
The starting motor Is subject to the same 
electrical troubles as the generator De¬ 
fects in either the motor or dynamo driv 
lug mechanism are of a purely mechanical 
nature and can be easily corrected bv any 
mechanic The centrifugal Kotornoia used 
on a number of the generators applied to 
cars several years old are not apt to give 
trouble unless parts become broken or the 
action becomes clogged with gummed oil 
or grease Any oil between the clutch 
faces will prevent proi>er frictional ad 
heaion, while broken llnka or gprlnga In 
the governor mechanism will disturb the 
continuity of the drive 

Lamp Troubles and Th«(r Causa* 

All wiring should lie protected from the 
possibility of becoming cm prod with 
grease, oil or water and In all cases tbo 
regular Insulation should be supplemented 
by a conduit or Insulating muterlal or a 
substantial armor AH connections should 
bo gone over to make sure that these are 
tight If a fuse Is blown or If the pro¬ 
tective circuit breaker operates this in 
dicates a 41 shortsircuit between one of 
the current convejlng wires and the imtal 
frame of the car A short circuit Is often 
Indicated by the B<tlon of the ampere¬ 
meter If the pointer vibrates on the 
discharge side it shows that there is n 
path for the imssage of current Ih tween 
one of the wires leading to tlu lamps or 
other current consuming units and the 
frame If the lamps do not functuatc 
proiatrly trouble maj be looked for in the 
wiring or 111 defe< five lumps 

In many lighting systtuis the dush and 
tail lights are wired In sirles and if om 
<if these goes out It will produce a break 
in the circuit and automatically make the 
other go out also 

Lamp troubhs be usually laid to 

dcf*Mtive wiring "giouiids loose con 
Piets defe< tlve fuses and switch* s Dim 
lights indbate a rundown storage battery 

The user of nn electric starting and 
lighting system will avoid trouble In oh 
nervation of the ft w simple rubs which 
follow and which have been formulated 
by a prominent manufacturer of thes» 
systems 

First Always be sum that the battery Is 
properly charged and that all connection j 
throughout the avstera are clean nnri Arm 
Hecond If the gcni_r«tnr 1* suspected thi only 
I point liable to Is at fault Ik the biuah con 
i tact at the commutator or act umnlnt Ions of 
oil and grease on the < ommutntor Hhort 
rirniltml armature or field windings are ex 
fremely rare Do not rep1fl«f out dynamo 

or starting motor brushes with nnv othi r than 
those supplied by the munufaetun r and be 
sure that the brushes are properly fitted to thf* 
commutator Net or put oil or groaso on the 
commutator of the generator or starting mo¬ 
tor as this U a point that requires no lubrh a 
tlon Never turn the hose on the generator 
starting motor or any of tbo regulating de¬ 
vice* when washing the car Third Inspect 
the generator driving means from time to 
time If a silent chain Is uacd don t tighten 
up the chain unless the slack becomes excessive 
from wearing of the link rivets It Is neces 
•ary to operate a alleat chain reasonably loose 
to prevent noise and wear The silent chain 
drive, If exposed rauat be cleaned at frequent 
Interval* and lubricated Foi nra Never run 
the car It for any reason the battery la dis 
connected, unless the chain driving the gene 
rator or tie generator Itaelf has been removed 
Never attempt to propel a car with a starter 
Such 1 stunts are possible but expensive! 
Do not attempt to make any adjustments of 
any kind In the circuit breaker, regulating 
relays or dynamo-output governors A;wa>s 
have this work done by a competent mechanic 
familiar with the system. Never fuss with 
the system when it Is operating properly 

Father Time the Only Offldel Teeter 

(OsMolstsd from pap* 24} 

automobile and it was bia decision that 
pnt two-cycisa on the scrap heap to keep 
company with steamers That two mar 
velou* type* of caro—and they were 
nuiYdovi type*—passed oat of use, 
Thatr merits could not save them from 
the discard. 

The less op is simply this No type of 
Jftotor OSS stay op the market wil om it 


Link-Belt 

Silent Chain 

and the 

Automobile Motor 
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Flexible aw a Belt 
Positive as a Gear 
Mors efficient than sithsr 

T he elimination of noise has been 
THE MOST ADVANCED IMPROVEMENT IN 
GASOLINE MOTORS. 

It is possible to make a noiseless gear, but it is almost impos¬ 
sible to make one that will continue so in actual use 

Five years ago Silent Chain first won recognition in this 
country on Automobile Motors Today, eliminating Fords, 50% 
of the cars use Silent Chains on the engine 

Link Bell Silent Chains are used by the largest builder in the 
world of Knight Motor Cars, and by the builder of the highest- 
priced car in the United States 

If you buy a car employing Silent Cham in the motor, the 
right Silent Chain is as important to its continued quiet running 
as good bearings, good spnngb, and good workmanship 

Link Belt Silent Chain is made as accurately as a watch— 
it runs quietly The construction is different from that of any 
other chain The patented bushed joint is an exclusive feat¬ 
ure, which has been responsible for the unrivaled success of the 
chain on automobile motors * 

If the engine of your car is equipped with Link-Belt Silent 
Choin you may be assured that you have the best product that 
money can buy Let us mail you a hot of cars employing Link 
Belt Silent Cham 

W* offer our wnrlcn -gratis—in assisting designer* and builder* of automobile 
motor* on layout* Involving th« um of Silent Chain drive* for all function* on auto¬ 
mobile motor* Our broad engineering experience In designing drive* for thl* work 
cover* year* of exhaustive experimenting and manufacturing Silent Chain* This 
-qualifies u* to give advice based upon fact*. Our experience 1* at your service 

For information, address **Automobile Dtp 1 1 " 


Look for the 
Noma on 
the Washers 



Look for the 
Linen In 
the Joint* 
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Link-Belt Company 

Detroit Office and Showroom*: 

732 Dime Bank Building 

Philadelphia Office and Showrooms: 
Hunting Park Ave. and P. A R. Rwy. 

Manufacturing Works—Indianapolis 


■ 
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Qxy-Acetyleno Welding and Cutting 


Simplify 
and Improve 
Metal 

Manufacturing 

Oxy-Acetylene weld¬ 
ing is full of wonderful 
opportunities for prac¬ 
tically every manufacturer of metal parts It makes 
possible increased quality and decreased production costs 

Wherever two pieces of metal are to be joined, oxy-acetylcne 
welding is probably the best and cheapest way - it is now in routine, 
every day use by thousands of manufacturers doing work possible 
by no other process replacing riveted threaded and brazed joints 
by better unions at less cost 



WrVixnQ yrntt<4 f rncriylrnr purifying af>pnralu» 

£ 0 u hit per hour on i/^x l/tO t nch tieel bart 


The oxy acetylene process is simple 
Any intelligent mechanic esn lesrn it 
We give full instructions with every 
outfit - also train your operators free 
of charge Necessary equipment is 


not ex pens 

oughly ntgh grade we Id mg apparatus toi 
$60 (Csnsda $75) acetylene *ervice at addi 
tional emt* Adaptable for 0*y-4cctylene cut 
ting by addition of cpecial cutting apparatus 


i«iv« We furnish a thor 
rade welding apparatus for 



initial outlay and heavy depreciation 
of making crude acetylene in carbide gen 
erators Perfectly dried cleaned and purified 
—makes better welds and u cheaper to use 


Employs Prest O Lite Dissolved Acety 
lene (ready made carbide gas) in port 
able cylinders Usod as conveniently 
as cylinders of oxygen haves large 

Santt for llluwtratad oxy acetyl ana literature full 
of hmipful ideoa for every on* tfn f A* matml trade* 

THE PREST-O-LITE COMPANY, Inc. 

I fit Wi rlti i Lorgetl after j of Dtssolt-ed A flylenc 

Main Officaa and Factory Canadian Office and Factory 

810 SPEEDWAY, INDIANAPOLIS, IND MERRITTON, ONTARIO 

53 Branches and Charging Plants 




It would take the entire population 
of a large city to occupy the buildings 
that have been successfully erected with 
the purpose of obtaining maximum and 
evenly distributed Daylight through— 

Lupton gSSEff 1 

That so many buildings have been constructed 
in such a manner proves conclusively that the 
importance of Daylight has been fully realized 
by thinking men—directors of important Fac¬ 
tories Foundries^ Power Houses Office Build¬ 
ings Stores and Educational Institutions. 

Men of this calibre do not jump st conclu 
sions —neither are they concerned about first 
costs -the vslue of a product is carefully meas¬ 
ured by its power to advance economically and 
consistently the growth of their enterprise 

When men of such responsibility choose to 

harness Daylight with Lupton Steel Saah 
there is but one conclusion to draw—such con¬ 
clusions keep the Lupton Factory working under 
high pressure incessantly 

Th« exclunlv* technical features of Lupton Dayliehlin* 
and Ventilating Product# ara many —the greet atrenftn 
and durability that mult from the beat atael aaah con 
atructiun ooaaihle ia of intereat to men who admire effi 
nancy Thaae adrantagae ara presented and illustrated 
in a comprehenaiv* and entertaining manner in the Lup- 
i mi Book No 8—e copy eent to anyone in term ted 

Lupton Servtoe Is maintained to give expert end tan¬ 
gible advice without charge on all problem# pertaining 
to Daylight and Natural Ventilation. Your bualneee can 
be expanded —let this service tell you bow 

David Lupton’# Son# Company 
Clearfield and Wiekel Street*, Philadelphia 

Chicago New York Pittsburgh Cleveland Detroit 
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has two cardinal points of value, namely t 

1 Positive merit 

2 Absence of demerits, defects, draw 
backs, disadvantages 

The two points are not similar 
The rejected two-cycle had twice as 
many power strokes as were found In the 
mi*tpted and triumphant fourcycle. That 
s\a» the two-cycle's positive merit 
Hut as owners came to learn, the 

two -1 ycle was freakish In performance 
mid could not be depended upon It was 
not free from defects Therefore, it was 
forced to pass out of the market 
So with the steamer All the claims 
uimle for the steamer In the paragraph 
at the head of this article acre true, un 
qiu Htionably true The steamer was won 
dirful lu positive imrlu But, when own 
i rn of steam cars eventually weighed the 
Ntuimer's merits against its demerits the 
idiet was “guilty,’ and the steamer— 
oiiic overwhelmingly the most popular 
uir In America—fell into general disuse 
Tluse two striking cases, distinctly sop- 
unite yet remarkably ullkc, are not the 
nnl\ oin*s that could be cited I hn\e seen 
tunny “wonders” come and go And as 
null new idea Is put forward in the au 
louioblle industry, I seek to determine 


developed A »|rjtom of 
coal in lant* obhieel pfllfr 
it by machinery^ which is 
rival to-day Hie invent! 
the construction andmabu 
chain at* oa Important 
numerous. 

Mr Dodge possessed that! 
tlon of talents, inventive 1 
executive ability of the high© 
was a staunch advocate of 
among employees and 
jean a large employer of 
that he never met with 
lnbor troubles. He was a 
lender in the general Introduc 
entitle management with the 
pose of greater efficiency in 
inoro pay, shorter hours and 
ing conditions for his men At w- 

his death he was Identified with iiwibiVjP * 
of prominent dubs, tochnicul sodeMli aOd 11 
Institutions. v. 

— « 

j ' 



Motor Truck Note# 

X N A writes ’We have fo^H If 
experience that the pneumatic tlresmMan' 
1,500-pound delivery cars give far^WUnr 
1 service If they aro kept infiated tt? their 
first of ail, wlmt are its weak nesses, au.l, j P r °l* r Prepare We cannot get o* mo 
nc \t, whether its weaknesses can i, e ] to test the pressure every day, hote*W. 
cuied For incurable weaknesses menu , a “4 would like to know if there laxity 


Jnivltttblc defeat no merit Is ever great 
enough to off™ t glaring faults 

The Heaven* In January 

(Co trludcd from page 28) 

Taylor’s Comst 

A comet, viable In a small trim ope, 
was discovered by Tuylur at the ( ape of 
(}<mh 1 Hope at tht beginning of Dmunlar, 
close to Delta Orlonls It wuh nuking 
slowly northsurd a ml westward Pro- 
vislcmal chinuitH of Its orbit, computed at 
the I nlverslh of < iillfornbi show that it 
had Just passu! jk rlhellon (on November 
4th) at the unusually larj.e distance of 
223,000,000 miles from Ihe sun Its orbit 
is inclined 17° to the plane of tlu 1 
elliptic, and its motion is in tlio siune 
dim tlon as the earth s but a little slower 
It will, IhertfoM, remain visible for »cv 
tral mouths, but slowly recede from the 
earth and hum and glow fainter Its pre¬ 
dated position on IitKimbcr 24th (the last 
dnf< klvm lu the published tpheunrl«) is 
5U 12m 17 h H A J 50’ math dis Him 
lion Its motion is northeast! rly, and al 
most uniform, at the rate of ISs of H A 
and 14’ of declination per day, which 
would pul It on Tanuurv 1st lu about Oh 
sin + <1° about 3* cast nud n little smith 
of y Orionis 

Princeton Viih entity Observatory lH*- 
etinhi r 20th, 1010 


Death of James M. Dodge 

O N December 4th lOl'S 1nm< s Mai** 
Dodge, an inventor of mechanical ch 
vices more parthulnrh comoom and 
jsiwtr transmission h> stems, dlt*d nt his 
home In Phltmh Ipkln 

Mr Dotlge was born on June 30th 1302 
at Wuvtrlj, N J Ills grandfather was 
Prof Tunics J Mapes, a noted chemist 
and scientist and his mother Mary Mapes 
Dodge a noted author for many jears 
editor of tho “St Mcholfts Magazine” 

It is probably to tho widely diversified 
(xpirhmv gained in cnrlh r years that 
Mr Ikxlge owwl his great business suc¬ 
cess of later years After having college 
he worked a short whIN Jn an Iron works 
baling later to enter the employ mint of 
John Roach, the shipbuilder, at Chester, 
Pa Here he rapldlv advanced to Uie poel 
tlons of Journeyman, foreman and super 
Intendent of erection Shortly after the 
Centeuuial at Philadelphia in 1R78, he 
left the shipyard aud after several years 
of experience in th« lust weut to Chi 
«ngo There he formed the acquaintance 
of William D Ewart, the inventor of the 
Iwnrt link belting and later became asso¬ 
ciated with Mr Ewart In tho development 
of the chain buainea* 

The remarkable development of chain 
drire and conveying and elevating appU 
uncos is too well known to bo described 
in detail, ^office it to state that Mr 
Dodges later carter waf prominently 
14*aUS«4 with It It wm ia thttlxtl 


method by which ne could connect n*. 
valve with the ignition system bo timt a 
soft tire would stop the motor untllgib* 
driver dismounted and either changed the 
tire or pumiKKl it to its proper point 1 * 

A Your plan would hardly be prrt>* V 
Cable although it would certainly serve "to 
remind the men to keep the tires well in¬ 
flated The same results could bo 
tained, however, hj the use of one of the 
ingenious dc\ict8 known as a ’tire sig¬ 
nal This ia to be attached to each valve 
in the place of the dust cap and la pie* 
\1oub1j set to any pressure below the nor¬ 
mal that Is desired For cxamplo, if a 
4 Inch tire should bo inflated to 80 pound* 
per square Inch, tho aigual could be set $0 
give its warnlug at 70 pounds per squap* 
inch of air pressure This setting cannot 
be made by the driver, and therefore lfca 
Is compelled either to drive his car 
tho tires properlj lnflutod, or to be an£ 
no>ed and made conspicuous by the con 
tlimous shrill warning note of the signal, 
which cannot be turned off until It is ra^ 
moved from (he tire 

WOO writes ’ Onr County Super 
visors have decided to treat our main 
hlghwajs with hot tar Are any trucks 
provided with mechanical sprinkling de¬ 
vices for this purpose?” 

A Soim* truck companies hava do 
signed spiH’Inl tank bodies that are pro¬ 
vided with an air compressor operated 
from the trmemission of the car Thla 
»lr compressor forces the hot tar out 
through openings, in the form of a Bpraj, 
mo that the material is sprinkled evenly 
over the entire surface, and none la 
w anted. A built In Btcam generator is al*o 
Included in the outfit, for the purpose of 
keeping the tar in a fluid state. Thla la 
accomplished by means of colls of pipes 
in the tank, through which the steam 
passes. It flight be well to suggest that, 
If the sprinkler truck is to be used in re¬ 
stricted territories, it would bo advisable 
to provide It with steel wires that would 
also nerve partially to roll the road. Tar, 
rrease, or gasoline is very destructive to 
rubber, and naturally a truck used for tar 
sprinkling would have occasion to travel 
almost continuously over freshly-oiled 
roads. If, however, the territory over 
which the sprinkler would do Us stork is 
a large one, it must be remembered that 
steel tires will not allow the vehicle to 
travel as fast a* would those of the eon* 
ventlonal type. 

D W 0 writes The engine used on one 
of our light troika beats up unduly. We 
have had the carbon cleaned out, the car 
buretor adjusted, and know the lubrlca 
tlon system ia working all right Our 
steam engineer advises that we dean out 
the cylinder water Jacket and radiator 
spaoes with boils* compound, as the wa¬ 
ter we nee depoett* solpl matter and the 
boiler compound Is absolutely necessary 
In cqWMfeM '« 

a, weaSBiri 
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B*Oi cf RtdiblU Air Chamber Units 
4wiW the Bin* Ribbon <U the rpl5 Fairs 
ai Jfitwta L 1 ami Danbury Conn. 

Bossert f ^dibiD r Homes 

“Not Evan a NaU to Buy” 

Instead of hand-cut and 
nailed-together boards, ma¬ 
chine-cut Sections are used 
in building the Redibilt 
Home Two heavy walls of 
lumber, separated by a % 
inch felt paper-lined Air 
chamber, make up each 
section These are mort¬ 
ised and tenoned, filled into 
ont another and then bolted 
together 

This mains possible a con¬ 
struction that cannot bs 
• quallsd by any othsr 
method for inherent 
strength* durability and 
economy 

Write for newly enlarged catalog g/cinf 
construction details, model j and prices 



Louis Bossert & Sons | 

a 

uildara of Bungalow « | 

for 25 years | 

1305 Grand Street, Brooklyn, NY | 


pound dissolve the scale and sediment in 
the water spaces? 

A, W© ndvlse caution when using holier 
compounds In cleaning ont automobile 
cooling systems. Some of these uro verj 
harsh In action ami contain add# that 
cannot fall to Injure the dflhiUe (.-on 
si ruction of the radiator, wlikh uh(*h very 
thin tubes. Find out nliut tho Iwller 
compound consists of iM^fore using it A 
compound tbut would he entlreh prac- 
tl<nl in a largo steam luilUr with tul»eH 
and shell varjlng from V\ huh to % huh 
thick might tnallj eat through tho thin 
radiator filiate, v tilth are. no (hhkcrthnn 
heavy paper A large munlu r of s<_ale 
dlstathers are olTeied for (leaning out 
automobile cooling all of those 

being guaiantted to du no harm to radl 
ators Commit u kanl (lumiHt to And 
out what fonlgn mutter the wutei you 
use contains and he w til undoubtedly 
recommend some tin in leu I to neutralise 
the foreign mailer \ gi hmI \\ UJ to clean 
out sediment 1 h to run a stream of dty 
vtHtir under pressure through the tooling 
system for a f< u minutes 'this will re* 
move almost all Ichinc sediment The 
heat la not great enough In a radiator to 
produce a hard hi ah siu h iih forms In a 
steam txdkr so a ujijijm>uj «1 stiong 
enough to nit this wouhl prolmblj in 
jure the automobile cooling avstein "Sou 
will prevent all future troubk from 
jour cooling Njshni If jou n» t out a rain 
barrel and use this niter distilled bv 
nature in the radiator T hi onlj nodi 
meat tluu u^ultlng would hi the. rust 
from the water Jmket hit* rlor wbhh Ih 
unavoidable He sure the fan Is it In 
tight and tluulutlng pump fmu Honing 
prnperlv 'I Ut iiuptlkr In tin water 
pump sometimes sticks aud shear* off Its 
diivlng key or It inav wear enough to it 
dwv the tlow of watir \our o\eihnit 
Ing trouble mnv lie due to cither of these 
causes 
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Legal Notes 

Holding as to Patentable Novelty — 

In Mlehle Printing Piphs A Mfg Lo v 
Whitlock Printing Press St Mfg (o 
Judge I acomlic in the courst of his do 
Union said, * Patcntabli novelty is some¬ 
times found in diwovering w Uni Is tlu 
difficulty with an existing strmture and 
what e hiuigi in its rhnicnts will (orri'd 
the (little ultv even though the means for 
lntrodue ing that element into the tom 
Idnntion are old and their adaptation to 
the not puii>osc Involves no patentable 
noveltj ” 

Patent Decision — V recent Issue of 
the Futemt Ofllee Gazette contains a re poif 
of three coinmisHioiiers' decisions in ex 
partei cnscs all involving the question of 
imtentahllitj and partieuluilj interesting 
leecauHO one case was eJulded bv (oui 
mlssioncr hwlug himself, the sea mid bj 
First Assistant (ommWstoner Newton 
aud the third h> Assistant Commlssionor 
W bite head In ull three rases some 
claims held unjlatcntable hv the Board 
of Kxumlners In ( hief vuu den Idenl to Ik 
patentable by the commission* r of his 
assistants on apix»al On* ease was that 
of Ex parte Whlteluw the invention be 
ing an engine and in ehx id Ing the case 
Mr Ewing held that a eonsductiou in 
certain of the claims involved a re¬ 
organization not suggested bj the patents 
cited and allowed the elnims 

In the ease decided by Mr Ncwtou, 
that of Nelson & Nelson, metallic pm king, 
the assistant commissioner held that tlu 
references could not l>e held to disclose 
Ihe split ring of spring metal provides! 
with a ©eat of less diameter than the 
noimat diameter of the ring and, further 
more the mode of providing the result Ih 
different in applkants device from that 
in either of the references 

The case decided by Mr Whitehead 
was Ex parte Klenk and iu holding two 
claims patentable the assistant eommis* 
sloner said the claims specified “that 
the springs by which the latch Is held 
In place are so arranged that they pro¬ 
vide ft stop for limiting the movement 
of the latch in an unlocking direction 
This construction Is not suggested by any 
of the references and the claims are 
deemed allowable*” 



The Big Emergency! 

Every motorist can recall a string of UttU emergen¬ 
cies, each one sure proof that the Bigger Emergency 
may he just around the comer 

When the Big Emergency comes for you, will your 
brakes hold? W ill they ? 

You may have a 40 H P motor but you can’t use 
any of that power to slop the car. Your power is a 
liability when your brakes fail 

Brakes fail when the lining is worn out Do you 
know what kind of lining is on your car? When it's 
only half brake lining, brakes fail without warning 

_ "erncxoT 

hydRAULIC COMPRESsed 
Brake Lining-100% 

Brake lining that is not 100% is like a heart failure A sudden 
shock—a Big Emergency—may mean death 

Thermoid Brake Lining has 100% gripping and holding power 
even when it is worn paper thin 
That means that lined with Thermoid your brakes will hold 
not only when you are just stopping your car, but when you 
have to stop quick or kit something 

Thermoid wears because it is cured under hydraulic compres 
sion into a solid substance of uniform density It contains 50 ', 
more material foot for foot than do other kinds Watch your 
brakes—remember that without a lining they are not brakes at 
all Consider, too, how much better it is to see they are lined 
with Thermoid Brake Lining than to have a finely equipped 
motor crumpled into junk in an instant, or to have to race to a 
hospital with a child or adult you would not have hit if your 
brakes had held 

OUR GUARANTEE Thermoid will make good or we will 

Thermoed Rubber dcmpanQ 

Trenton, N. J. 

Miktri of Nassau Tlras and Thermoid Gardan Hom 
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Lqmp opposite wheels — 
ai l he wme time—one 
with a Cjoodyear S-V one 
with any other standard 
truck tireof like rated *ize 
bought in the opeonwukct 
If the C ijodycar S V fail* 
to coal lew per milr limn 
the other we will refund 
you ita full purchase 
pru.e making the Good 
veer S V free 



No Need to Take Chances 
on Truck Tires 


Do you really want to elimi¬ 
nate the element of chance 
in choosing tires for your 
trucks ? 

You can adopt one of two 
definite, decisive ways of 
doing it 

You can get the word of some 
business friend who has 
tested the S -V Goodyear 
against other tires on op¬ 
posite sides of the same 
truck 

Or -you can make the test 
yourself on your own truck, 
and prove conclusively that 
the S-V shows a lower cost 
per mile 

Surely there is too much at 
stake to leave the choice of 
truck tires to chance 

In everything else you buy 
there is one product which 
is superior to all others, 
isn't there? 

The Goodyear Tire & 


If the S-V Goodyear furnishes 
that superiority and saving 
in truck tires—surely it is 
worth your while to 
know it 

Only one truck tire—the S-V 
—has offered to prove its 
value beyond all doubt 

That offer is still wide open — 
though the need of it is 
rapidly passing away as 
city after city is convinced 
that the S-V does cost less 
per mile 

The S-V guarantee, as shown 
in the box above, will be 
given you in writing, upon 
application Any G o o d- 
year Branch will gladly 
give you any information 
you may desire 

Rubber Company 


NEW BOOKS, ETC. | 

The aeeoplane. By Claude Grabame- 
Whlte and Barry Harper New York 
Frederick A Stoke* Company 8vo , 
280 pp , illustrated. 

The Maw of Was. What She Hub Done, 
and What She In Doing By Com 
matider K Hamilton turrey, BN (Re¬ 
tired) New York Frederick A Stokes 
Company 8>o , 297 pp , Illustrated. 
Price, $1 50 net 

The Romance of Reality eerlea alma at 
(nnublnlnf Bound science with fascinating read 
lng In The Aeroplane * la sketched the his 
tory of human flight from such crude efforts 
as those of Simon the magician to the present 
ubo of aircraft In sport and In war As an 
HnglUh work, It perhaps overemphasises Cay 
Ity llenaon, and Htrlngfellow but It will do 
our general reader no harm to know a little 
more of the truly prophetic work of thin trio 
Speaking of prophecy the authors asauro their 
enuntrymen that In leas than twt nty y»ar« the 
Londoner will be spending his week-ends in Now 
\ork crossing in twuity hours by means of 
luxurious vlbrntlonloHK aero liners of enormous 
slit In Coramumhr Currey a The Man-of 
War we again find popular history and pres 
cut achievement pleasingly combined From the 
galley of the 10th century to the torpedo craft 
oT to day text and pictures maki. clear to us 
the construction armament and handling of 
the fighting ship 

Wireless Time Riqnais Trnnalaieil from 
the French oflklal handbook Rheptton 
des Slfjnaux Radio tMuraphiqucs par la 
Tour F iff cl London E & * N Siam 
I td 8vo 1-13 ptiKPM TO illustrations 
and one folding plate Price, $125 net 

The high order of Important attained by 
radio time xlgualn and weather bulletin* ren 
ders most opportune the appearance of the 
work entitled Wireless Time signals It Is 
not an original work but a translation from the 
French official handbook Reception dcs Mpnaiop 
Kudin UdCgraphiqurti pur la 7 our biff* l to 
which the translators have added several orlg 
hiAi appendices 

A minor portion of the work Is devoted to 
descriptions of appnrntm> suitable for tbe re 
<cptton of time signals from long distant e sta 
rlons especially the hlffel Tower plant at 
Paris Morit rn amateur pruittm Is inuth In 
evldcneo In the apparatus and circuits de 
hi rlbed 

The bulk of the book deals with the subject 
of time signals and contains much information 
of gnat Interest particularly to those desirous 
of comparing ihronometers with the time slg 
nals with the minimum of error 

Steam Power Itv W F Dnlhy FRS 
New York F/OtigiuauH Dreon and Co 
1915 H\o 700 pp with 250 diagrams 
FrUi $0 net 

Steam Power is broadly conceived and > 
oxei uted The KtlwilWt print Iples of the sub | 
Jut urt llrut approaihetl by way of the ob [ 
Jt t ti\e rcnlltloa i>r n sit am plant this pnrnl 
It Ih tin tm thotl of mastering n foreign tongue 
l>v starling with mtual tonversutlon lia\lug 
tin grammar and conslriutlon for later con 
sldt ration time the student has manured the 
plan and tlit pr«< tit al workings of engine 
boiler and condcnstr with their necessary con 
noctlon and Htetssories he is Initiated Into 
iho more abstruse considerations of heat 
streams and tin ht ating motive power and 
i onllng circuits At this point thermo 

dynamics Is tuken up and the calculation of 
tlie properties of stuun as nforded by thu 
( nlcndar tables The second division of the 
work deals with Un dynamics of the sttnm 
(ngluc In which the reciprocating engine 
largely figures Hit third division treats of 
steam turbines The work lm luilra the 

authors researches In the scleme of the loco 
motive and Ms theories are In some aspects 
original and suggestive The diagrams charts 
and tables form no small part of this large 
and thorough volume and they are so lncor 
porated and i xplalned as to be In the highest 
degree helpful to the student 

Directory or Mercftanth and Manvfac 
tukkks in India, 1915 Kujkot Kathla 
win InrtlH Laxiukhnnd Drmaalihal & 
Bren Svo , 500 pp Price, 3 rupe«B 

Importers and exporters may find In this 
directory information of value It Usta a wide 
range of occupations and manufacturers from 
nnouutants and architects to agricultural sup¬ 
plies household furniture clothing bra sew a re, 
food products and perfumery It also gives 
banks and bankers, consular officers and 
governors staffs. It aims at presenting the 
most vital industrial Information In a low 
priced and compact form 

Essay* for College English Selected 
and Kklited by James Cloyd Bowman 
AM Louis I Bred void, AM LB 
(Ireenheld, Ph M , and Bruce Welriik, 
A M Nets York D C Heath A Co, 
1915. 8vo , 447 pp 

We are pleased to meet with so meritorious 
a collection of modern essays addressed to the 
freshman taking a technical course. Many of 
the essays deal with rural and agricultural 
conditions and problems, some are on science 
and scientists , one discusses education, as 
oUer social psychology, yet another the eon 
serration of natural resources. Moat of than 
made their first appearance in standard putoH 
cations, and among the author* are Woodrow 


AKRON, OHIO 



TRUCK TIRES 


Veeder&x 

RESET TO ZERO BY A SINl 

These oounteva ale just as high 
large counters, but are tower m 
It will pay you to Vsedsrise y 
Bud know just what is going 
Any msehanlftftl engtamr will tell 
you that the word Veeder stands 
for the bent eoflrtrtiotsd and 
most aocurate wanting devtoes 
lathe world. 

Cyetometem, Odometers 
Tachometer*, Fine Die Cast¬ 
ing*. and all Mode of oouateni 
VEEDER MFC. CO 
IS Nargeaol SL. Hartford, Con a. 





SAVE TOOL 

Cleveland Grind*tones 
inti standard Bern 
atone*, the sharpest 
amoothmt wearing u 
by a large percentage 
lot machinists and 
schools We supply 


Cleveland Grindstones 

In a varit ty of gnts each carefully selected by OUT 
export graders of 60 year* experience No soft Of 
nil.' hiihU We ant lmmL nmrtnnnni inil ffiikN 


L THE CLEVELAND STONE CO I 

I HI Leader Ksw» lsflSsg CLEVEUWD OHI»^ 

THE ENTERPRISE MANUFACTURING OR. 

ESTABLISHED 1M1 PAID IF CAPITAL XO ^MI 
AKRON, OHIO, USA. Dopt 43 

CONTRACT MANUFACTURING W 

METAL GOODS 

SPECIAL PARTS TO ORDER 

METAL STAMPINGS 

WIRE FORMING AND POINTING 

SCREW MACHINE PRODUCTS 

Expert Dte Makers 

Buffin'- Polishing Plating and Special Finish** 

MOTH E—L*Um*lr-i clin*rfi,lljr funtMied upon ru'.tptof draw 
I tic* atk nr or *wriplp*~ II a latur pr f rr«l 



A. C. and D C. Electric 
ROTHMOTORS 

A$k l* T bmtlHin 156 182 *nd 212 

ROTH BROS A CO. 

198 Loomis St. Chicago, 111 


Moderate 
Cost 



ScCDONTElS 


LANGUAGES 


Quickly [wanted AT 
HOME by th« “ 


a t r m a *— P r * a « k—-1 a s 11 ■ fc— 
Italian— Ipaaiih r mi nilwr lw *v 
Riiai learned qulrhly mul am Ij * 

OoHI • Uttbud at feWM will) 

Oortlaa tMOrda Writ* f r I 

biFukW Miy P*jrnift i plm 

Oortlaa iciAtay mt 
UnpuN 

I6M Nn-i NM| » Y 
«np B wmf C r 4Wli BA, 


. the Original 

rbo(*o*r* pkrt.. m R 

MelW [JJf 
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CORTINA-PHONE 


PubllcSpeaMng 

_ m m . * ■ ■ Writ* for rwtt- ion- I 
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HAVE You a Camera? JKU JST& 

latest bum of my three helpful magastnea. Amartean Pho- 
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The Design and Corratruction 
of Induction Coils 

A Frederick OoUlna. li 

Olotb 97k pages 1W Ulusf ^ 


Cloth 979 pages 169 Uluatranons. 0.00 
This work gives in mlnuta details full ptu< 
(leal dtrertlotta lor making eight ditHrent 
asas of tDais varying mom a amah one giving 
a H-laehspark io a large ooe gtying iMael 


S I S W H Ms h 

xuwn * oo * I an,, pnbtWUra 
Wgghrarth TKwYoAChr 
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Shoot Board and Plane 

A tool for Pattern Makers— 
PprpOnters—Cabinet Makers 

*-m fact for any workers m wood 
who have nice fitting to do 
PRINTERS and ELECTROTYPERS 

| u«« it for equating up and •izmg cl act rotypoa, 

Th* Plan* mom in a run-way insuring ab- 
aolubriy the same position of cutter for every 

itrok* 

Can ha adjusted to plana at any angle be- 
t«mo xaro and ninety dtgrm 

Cutter can ba eat to give any draft desired to 
a pattern 

Special circular containing full deacnpuoo 

upon request 

Baa* 22 in long—Plana 15 In lung—cutter 
2 Win wide—weight 17 12 Iba 

PRICE COMPLETE *10 00 

[f you are unable to procure this tool from 
your dealer write ua direct 

Stan ley Rule & Level Co. 

Hew Britain, Conn U S A, 


IIITOWIM 


AgSf This Is The 

Modern Iron Horse 

The Bessemer Oil Engine ukes crude ml and ' 
turns it into horse power at a coat undreamed 
of ft few years ago. The 

Bessemer Oil Engine i 

(Awarded Gold Medal Panama-Pacific £tpottUun) 
is the heart of the power plant From it radi ^ 
ates life blood in the form of power It is im 
* portant to your business life that the heart of : 
your factory be reliable 
For the sak« of assured Economy sod Profit Buildup ; 
Service chouse the reliable dependable Beaarmer Oil . 
Engine It will serve you every hour in the twenty-fm r . 
It (Aerates on the crude and furl oils so abundant, cheap ; 
and eaaihr procured it combines •implicity with scotmn y ; 
foe tba first time m an oil snguie it will give you y »r ! 
round economy as no other engine can No power re c 
quu-ement too eamcluig Ask for cats! >guc 

Our complete hrt? Purl Oil Rno\ ur* from I & - 

to £00 If f - ( ut hnffinet & to t 0 <> JJ P t 
An-pttfrie Lupine* £ to JO H P i 

THE BESSEMER GAS ENGINE CO 
M York St root Grova City Pa. : 


RESSf MF.R f NGINFS RUNNING TODAY 1*1 
FIFTttN THOUSAND POWER PLANISl 


N Represent a great advanco over ordto* 
C ary Stationary Engines In design, ms* 
■ terfglpnd workmanship Highly efficient 
: because of tight weight, higher spued, 
I reduced friction and lowered opera tine 
. cost. 4H P weighs only 190 lbs OH P* 

► ttOlba. 4 Cycle. 1 to20 H P ThrsttNOse- 
mar rogulatea fuel consumption — 

I and power in proportion to 1 ■ j it f 
. load Ideal for electric e(BH 
I lighting plants and other I Mr 


requiring 
r U aed vi 


very auccet 
rer drive _ 


ruuy as power drive 
op movable machines WB 
Bchebler Carburetor BbH 
> Friction Clutch Pul 
klnr and Circulating , 
I Water Cooling System M 

i ^ggft«?gjartg 


CORD^ 

A OWNERS ZS 

nmwT 

niHiswwow 

Rind and vain 
JNwftrgewwrtnow* 
theeauglroDBM»tkn*ath 


Th# wind hits th# back of 



ss™r“we 

MM aed top sat rtrikw tba took ot Us seek. 


laiflwwE* 5ianl^^£i' 


Wilson* Theodore Roosevelt and Paul Elmer 
Moore Ono or two older favorite are In 
eluded An Introduction truat* of tin nualjsia 
of tlie essay and puts the student In the way 
to determine the point that tin author la cn 
dwivoiing to make whether he really mumcmIs 
I n making it. and If ao whether h» makes It 
In the moat efficUvo manner \u nn Ulus 
tratlon the Introdurtinu prcsenLa a cotuplete 
thought RniiljHln of MnlUuw Vrnuhl h I Itara 
turo and Hacking " 

Thk Year lhxtiv ok Wthmess Th kuiuiiiy 
and Tkiej uon y Nru ioik Tlu M tr 
coni l*ul>lIrslilni? loipnmUnii i)\tr MK) 

pages profuncU UUiHtiatid 1’rln *1 

net 

Tin Yenr Hook of Win h hm Tihgrnphv and 
lekphnny* for 191fi nppitui t«> lunr lici 11 mm 
plh d along (In warm. g*mrui I tin s an Its pn 
decosRora of JO I l and 101-I jk rlinpK Hi* moat 
valuable fiatur* of tlu Murk In lug Its inti r 
national (bnrn*t<r Obi lounl 5 tlu imrld wide 
trim Is of the radio oprnitni lmii lain >n 
stuntlv In the mind of th< iiimpll r for u >t 
only «n tho Inf* rnatlonul radb» hma and rign 
hitlons round at h ngth hill hik h Infoimathn 
an tlu land utationa throiighniit tlu world and 
monetary ayslemi of thi <11 IT* ri nt nations tlx Ir 
unltn of mutmirc und olio r lurnrumtton «if 
almllnr rmltirr 1 h pristnln! lu profusion l lie 
Hat of ] ngUnh ttrnx 1 nrounlinil In u tribal* 
m>rk togithtr m 1 th t'utr l ri m h Itnllitn Kjinn 
Ish and f 1 rimin i ipilvnlt nta is aim of gr» nt 
value aa may l*e Hk< wls* » 111 lined for tin list 
of works publish! il throughout the world on 
radio telegraphy wlih h Is perhaps the mo«t 
rompleto of Its kind 

Even a most direful < xnmlnation of the 
contents of this bork fulls to dlsi low the )«fk 
of any Important Information that tniglit la. of 
Interest to radio oiierntnrs and others \ngaged 
tn the wlr^ less field 

Ry MDitxtFVt Km TI 10 l nlvcrKal T ntv of 
I*r«Mtxt»l\c F\oluthm TH ITi rumiin 
lleliilu Inici lanuTon Knapp iMiMttt 
cud Sous I t<l I'll 1 Sw» ]J r » pp 
Those who bait road I voJutbn hv (nop 
erntlon hy tho annu nuthor will nlroadi he 
familiar with his giiurnl dnvx in Unit \ 10 rk 
be mdinvorod to show that 01 cr nud nlmvi 
Pnrwlns lemt i*r mil oral m In 1 ton by com 
pi titfou stands tin hm of posltlir <oopor 
a Mon among organisms ihi proni nt work Lb 
an niupllfhathin of this tlusn> buttrcssiHl by 
iiuntnllon« from ^nmurl Huthr ro Mr t Ituy 
Ifttikealir ami Illumlnatcil b\ from nil 

relat'd fh Ida of human know led* In the 
so.ail'd Ion foods finaltitid bj mimil 
svmbbmlH In the plnnt mo hnio so the author 
tluIma th* h w r \shhh mukia the whoh world 
of animal life to won tlitlr tleunnts nail 
not only upon mediftnlcnl mtrkhft but alsu» lo 
ward phvHlologU al and pM 1 hologUal i lev niton 
Nutrition and work, lu tluJr to ninrulliL «s 
pi 1 ts are thi two factors offered b\ the mi 
Uinr as most truly Uliiinliiurtnu Iho origin and 
triimiiun tat Ion or sja < h s and cun more |*ar 
ihularli of vnluis Fien though oui may 
nor wholly surn ndei to Mr it* Inin lintr« 
argument or nuoid to Ids thiory Uiat kii 
prime lmimrlan n wttti whl li lu 1 n\i*^ts it 
thi rc art in his \nlunu h«> many Important 
| relnti.l fiuts and so minh pause compelling 
KUggtstlnn tiint his work nui^t tm r*ikon«d 
with In anv future study oj Natures metlioil* 


I he Book m UjuiJFsfi TTcliu n Clc»r 

Dcsn Iptloii of \MuUkk Idi^niph s ‘l« 
auil llim to MuKt nnd < »|m iar« I he in 
By A t nxl* rU K ( ulliiiH Nt w York l> 
Appltlon ami i <mipnn\ 11U"» S\»* 2J2 

pp illltKtti 1 1< * if* 1 »» 1 

Tho hov who rm/Is this manual will find 
demrlpttons of Installations to suit all pock* f 
bonks aud all d'gries of youlhful Inti lllgt nc« 
and tiptrldJif’ Jf bis njHuiilng m n< 1 Is 
UmltiKl hi will douhth ss be most iuteroetul 
In tin* Hinall outfit first glvm As his know! 
edge and h nsourns grow the lung distance 
act will protnbh appeal stmn^lv to him Hut 
In auy » nse I 11 wilt find all h wishes to know 
here set forth In elmjdi words of ixphmit'oo 
and limtrui lion with nil parts chiirly illua 
trated and lh* cost of nil niitterlaK plainly 
given When he lm* put up aud ustd one 
of these cits for a time he will doubt lo* turn 
with luterod to (he final division of the 
work, which bpds him through tin prm »«es 
of tanking indiiftlon rolls nnd transformer* 
riitn Is «in> a rhapf r drvond 1 * guv*in 
mant regulations aud enamlimrluiiK and u dlt 
tlonnry of the terms commonly In u«e among 
wireless operators 

AJCKOPLANFh ANI» Ob Wak B> 

I*re*Krlik A Jiilbut IMiIIihU Ijililu J 
B I ippim-ott rotupniiy 11I1B S>*i 
^N3 pp Blustrattd 

In som* wny» (he aeroplane and (he dirigible 
have proved disappointing whin put to tin. 
tist in war lu olhir ways tiny bine es 
tnbltshcil thcmsulveH ns a surprltdni.lv cfll'leot 
Fourth Arm anil ha\i modified tin tics In a 
way entiruly unforesoyn Air lalbots popular 
survey of thlK subject laUudca ( trnuuij a rlsi 
to airship aupremacr her aerial dreadnought 
fleet and Its military value he dfsiribe* the 
various aircraft of the fighting nations and ful 
low* their flight* their accumpliahim nts and 
their defeat# methods of boroMbrowing are 
explained aud many of tlm ruses used to ailn 
lead the airman are exposed The feasibility 
of mining tho air against aircraft is die 
cnwtdi tho aerial torpedo, which tho war 




APIDOIF 


L&pidolith is the Liquid 
Chemical Hardener for Concrete Floors 

1— Micro photograph of untreated concrete, /—2 mixture 

2 — Micro photograph of treated concrete, / —2 mixture 

Note how the voids (black spots) that appear m No I 
micro photograph are filled up in No. 2 Thus 
Lapidolith forms with the concrete matrix, a hard, 
insoluble and wear resisting component 

It increases the binding power of the cement and 
prevents the sand and other aggregate from being 
rolled out of their bedding by the friction of walking 
and trucking 

Thus Lapidolith makes concrete floors dust-proof, wear¬ 
proof and water-proof The only hardener successfully 
used for years 

Prove it send for sample bottle, Laptdolized 
concrete block and booklet of testimonials 

L. SONNEBORN SONS, Inc., Depl. l 

262 Pearl Street New York City 



Let Gravity Do Your Trucking 

Hou) Lamson Gravity Conveyors Lighten Labor , Save Time and 
Reduce Costs in Handling Merchandise and Materials 

QIX months ago nine men with itably employed m other depart- 

trucks were required by one (YlJ^jQ rm nts Idle* groups no longer 
Nrw England concern lo handle gather in the shipping department 

the factory trucking Today, (wo ^ or wardrooms while one or more of 

mrn and a Lamson Gravity Conveyor the trucks is busy elsewhere or laid up 
System take care of an increav d volume for repairs Orders arc no longer held 
of business with greater despatch at up finished merchandise and raw ma- 
Irss expense and with better results all tenals are routed along without confu- 
a round sion or congestion and unnecessary 

The other seven men ore now more prof- overtime work is unknown 

LamsonCarrierService 

Eliminates Costly Delays — Saves Kq/uaA/« Time 

Whoever t-hf outing of ord*T, the iranimiw* i of ofr*xpornbi^r th Ir iclurv* of rrwrclwmW or material*. Of mt«T» 
departmental conununjrauoti of any n rt it part f ihr Uy * work I~«m n < mar iwviif j, vital lo maximum tfftaeocy 
Thi, u already by ihouMtvb of one rna in t vet 1Q0 hue of bnu i u That it ta m»t realiz d 1 y all meo— 

ro all line# A huameai >* (naaibly due lu the fa t that they have never token I be troobh lu mveaU|*te it 


Oct 2h 1915 

THF IAMS0N CO 

102 Boylalon St Botfrm Maaa 

Gantlemen We wxh to eai^raa our 
MtiafarlMwt wiih the operation of the 
Lamaon Gravity Roller Conveyor 
which you recently installed m < or 
warehow fur carrying U «e* of Mer 
chan due from ihr third floor down lo 
the Shippixn Department on the aecond 
floor 

The Lamaon Conveyor run* without 
any care or attention It doc the work 
which waa formerly done by three men 
With truck, who apenl their tune in 
rntrcly moving bnui from place to 
place 

The um of the Lamaon Gravity 
Rolkr Conveyor haa enabled ua to em¬ 
ploy three men more profitably inotlwr 
department# 

Youra very truly 

3. B THING A CO^ INC. 
(Stated) L. M. Child 


Send for this 
Valuable Execu¬ 
tive^ Portfolio 

The altarhM coupon make* 
it raiy for on nt in 
I thttf to u>vr»ljgair the 
e onomical efliciencv nf 
Lamann ( a met Srrw r 

Simply tear it off »ign 
and mail it witfi y< ur Imui 
imi car 1 iw kit rhead lly 
return mail y w il r nv 
a valt able Ljic tiveiPort 
folio point i g our Ote direrf 
appli all hi of Lamaini Car 
Tier Servi e lo your l>u*i 
neaa Wc aunjrtt you do 
Lhra n *u 

THE LAMSON 
COMPANY 

102 BoyUton St 
Boston, Mass. 


• \ • BE 


THE LAMSON COMPANY 
192 Boylaton Street Hot ton 

Pleaw aend me in/wmation about how 
Lam*nn Carrier# cut coat* and apwd up 
buunua in * t , i H 

L) Factory GOffico GBank UStorg 


But mess 

Burlntti AQdrest 
City 
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Do You Conduct a Small Business?" 

Though your business may be small, your correspondence, bills, 
statements orders should be typewritten It is evidence of busi¬ 
ness-like management It impresses favorably those you sell and 
those who sell you alike Carbon copies too are valuable You 
should own a 

CoroNA 

Folding Typewriter 

Ubo it at your busineu place during the day When 
-vemng wfnk * ncccasary <lon t »tay late at the office 
Junt take the Corona home with you for it weighj only 
ux pound* Take it with you when travelling if you 
have much writing to do on the road Co*U but $5000 
including attractive durable carrying caae 

There are fifty ihounnd Corona user*-big corpora 
tioru and imall tradexmen aalctmcn and buyer*—men 
and women in every line your* included. If they own 
Corona* why *houldn t you too! Were ready with 
rra*on*— Booklet No 29 and Proof of the Pudding 
give them Send for thew informing booklet* and the 
name of the Corona dealer near you 

_ Corona Typewriter Co., Inc. 

|H| W**«8. CROTON, N Y 

{ FaWUf Carrkca H*w T*rk Chut* Su Fraadtc* lm4m 

E..rr ho Ag.nct,, throughout thm World 



SEND FOR 
THIS BOOK 

It prove* what the 
Corona Joe*— not 
what we claim it will 
do Mailed free 
Send for it 


[Th». MOOlRNtiAULlNl 

j AUTOMOBILE 


9*00t 

A i 


JUST ISSUED! 

New, Revised and Enlarged Edition, 
Showing All Recent Improvements. 

The Modem 
Gasoline Automobile 

!t$ Construction, Operation, Maintenance and Repair 

By VICTOR W. PAG^, M.E. 

Covert Entry Phau of Modem Automobile Practice Latent and Bout Treatise 
Over 800 (5 la * 8) P«,«. 11 LARGE FOLDING PLATES 875 Uhutntloiu 

Price $2.50 

Hie latest nrnl most complete trentlao on the C aaollne Automobile ever Issued 
Writun in simple lauumute by a riio^ulmd nuthnrllj familiar with every branch 
of I hi uutomnMIr Industry lies from torhnlrul terms Everything la oxplnluad 
m Imply that nnjoue of average liitelll|.eme may gain a «oinpn hi naive knowl 
«iIlo of the mianlliie automobile The information la up to date and Includes in 
ikM! tIon to nil ixpoftttlnu of principles of construction and deairlptlon of all types 
of automobile* and th*lr component*, valuable money saving hints on the care and 
opi-rallun of iuul«r mri prup^ll d by Internal combustion engines. 

TO THE 1914 REVISED EDITION 

Entirely new material ha* been added on tractors in three and four 
wheel forma cyclecars and agricultural tractors or automobile plows, 
combination gasoline electric drive, front wheel and four-wheel drive and 
steer systems and other important developments in power propelled 
vehicle. r lhe discussion of power transmission methods has been aug¬ 
mented by consideration of the akew bevel gear and two speed direct 
drive rear axle as well as several new forms of worm gear drive The 
suhiect of eltctrical motor starting systems has been considered at 
length and all leading systems and their components described* A dis¬ 
cussion on ball and roller bearings, their maintenance and installation, 
has also been included, and a number of other features of timely inter¬ 
est such as latest types of gasoline and kerosene carburetors, cyclecar 
power plants, the F lscher Blide valve motor detachable wire wheels, etc, 
have been added to bring the work thoroughly up to date 

The hook tolls you Just what to do how and when to do it Nothing tasi b*en 
omitted no *1* tall baa been alighted Kvery port of the Automobile Its equipment, 
fKMKKorlGD tools, nuppllrs aparo parts necessary etc have Ihiu discussed compfe 
ImuRtvcly If you art or Intend to become a motorist, or are In any way Interested 
In the modern gasoline Automobile, this is a book you cannot afford to be without 

THIS BOOK IS SUPERIOR TO ANT TREATISE PUBLISHED 

IT IS RIGHT Uf TO DATE AND COMPLETE DV EVERY DETAIL 

Not too Technical for the Layman—Not too Elementary for the More Expert 

Sent prepaid to *wy ■rMrass on receipt at price 

MUNN & COMPANY, Iwl, 233 Broadway, New York 


seems to have pushed Into oblivion, Is men¬ 
tioned; and dear explanation* are made of 
such comparatively little-known arUfloo* a* 
that of the ' smoke screen," used by the wo* 
piano much as a cuttlefish uses its Inky fluid, 
to cloak its escape from danger The author 
has gucceoded in placing vividly before hie 
reader the part that the Fourth Ann la play 
log on the battlefields of Europe. 

Whore Rin is the Wo«u> Was? By 
fount Julius AudrAssy Translated 
from the Hungarian by Kruost J 
hupbrut New York New hra Publish¬ 
ing House, 1015 hvo , 154 pp 

Count Julius YndrAssy the son of a minister 
ot foreign affairs Is himself a statesman and 
a close student of history and politics. His 
auHwrr to the portin'nt question of the title 
Is, while of '‘ourwo open to some national pre¬ 
judice at least dlKpashlonniely given, together 
with fa* ts both for and against each nation 
involved Though bis liiurprotatlou may at 
times be questioned, and some of hie principles 
ami deductions repudiated by broader view 
points yet bis argument stands as a strong 
presentation of the Gtrmanlc cause, and Is 
worthy of a careful reading It places at t e 
door of Husslun aspiration the first respon 
siblltty for war it attacks while It to a 
certain extent excuses British polity and U 
condones Germany s S'tlon on the score that 
she had at stake interests vital enough to 
go to war about after adjustment In an arnica 
bio manner had become impossible. * 

Mwhanical Drawing fob Colleger and 
Univkrmtuw By Juwes D Phillips, 
118, and Herbert I> Orth, BS N*w 
York Soott, Foreamuu ami Company 
1015. 8vo , 283 pp,, Illustrated Price, 
|1 75 

Mechanical drawing Is a primary step In 
almost all the constructive arts the study 
off' rs also an excellent training In observation 
and perception, thus combining commercial and 
educational vulm Ihe course here offered Is 
one of balanc'd npinal designed to decelop 
thy Imagination and to perfect the coordination 
betwoen hand and eye, wbtle at the same time 
presenting the In test and best commercial draft 
tug room practice No previous course of study 
Is mcesMfiry to mastery of the lessons which 
stand complete tu themselves, although thij 
are to l>e followed by a t<xt for high s* bools 
the two Ixiuka constituting a complete course 
in mechanhal drawing 

Natfbe Notkh for Ocean Voyaoehs By 
( iiptalu AJfml ('arpenter, KN, I> S O, 
uiul ( aptain i> Wilson Barker, It N R 
PliUiwlelpUlfi J B Llppincott Co, 1015. 
8\o , INI pp lip Illustration*, inclutl 
lug wap of the world Price % 175 
These notes form an attractive volum for 
either easy chair or octan voyagers I hey 
tou'h uiH>n the many n markable forms of 
animal life In the si a they picture plant life 
mid *nu weeds thiy deal interestingly with 
those things which have done so much to 
< lothe the ocinn in m}*t'rioua glamor—light 
and phogphorcH'H uce li< virtlng to the age of 
the early explorer thi y sketch for us the un 
uiuth nionstern with which his nmglnatlon 
peopled the waters Wisther and waves are 
cm h given an adequate chapter, and the notes 
conclude with an account of old act customs 
nod chanteys. 

Horhk Tiiuric and Tkactor. The Coming 
of Chewier Poutr for City and Farm 
By Herbert N Casaon, Rollln W 
HutthluBon, Jr, and L. W Kills Chi 
cn/fo F U Browne & Co, 1913 8vo , 
200 pp , illustrated Price, $1 
Edison one< disposed of the horse in a single 
sentence, he wild it was the poorest motor erer 
built. Mr Casflon adds that It has an eating 
'apHclty of fixe acres per >ear a thermal effl 
* 1* ucy of hut two per cent, and an average 
working day of three and a half hours He 
tells us that our national bill for horse main 
U nance is f 2 OOO 000 000 per year, equal to the 
total operating coat of all our railroad mileage' 
Mr IluUhiDBon follows with a aeries of In 
Unlive psjwrs ou motor transportation In Its 
relation to scientific efficiency while Mr fifiUa 
marshals sunn convincing arguments ss to the 
xalue of the tractor on the form Cost is con 
slat' otly held In vkw as a subject of first Im¬ 
portant*? and vital figures of equipment and 
upkeep arc unsparingly presented The authors 
are authorities in their respective fields, and 
horse owners will find In their book aa intar 
eating and nrofitable study 

Die "Welt deb \ EHXACHLAAftuvncN Dnntif 
hionkn Von l>r Wolfgang Ontwald, 
Prlvatdoscut an dor Unlversitttt Lt*lp- 
xig Dresden und l^lpxlg Theodor 
Steinkopff, 1915 8vo 219 pp , il’ 
Instrat^ Price, M5 70 
“The World of Neglected Dimensions" la 
the first attempt ever made to present to tb« 
German reading public a broad and popular 
view of modern applied colloidal chemistry 
The growing Importance of this branch of 
chemistry, with Its close relationship to Indus¬ 
try, deserves the careful attention of chemists 
and manufacturers. Two winters ago Dr Oft' 
wild delivered, under the aasplcee of sixteen 
universities of the trsited States and Canada, 
a series, of fifty six lectures; It la npon those 
that the present work Is hosed The chapter 
devoted to the technical and practloat use of 
colloidal chemistry makes particularly ttwsfcr 
and Interesting rsa^ng. 
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INVENTORS 

meat l o west priest. Bend perfect sample DDrr 
for low estimate and best expert advice I SvEA 
THE EAGL2 MPa CO^ Dent. A, OacImmU. O. 

Experimental and Model Work 

Eleotrleal InstrameiMs and Pine Machinery 
Speelal^£^iL QaSSftSfiha*. Ste. 1 
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Magical Apparatus 

Grand Booh Catalog Over TOO snarer 


Grand Book Catalog Over 
Logs 36c. Parlor Tricks Catalog Free 
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l*CTA nfffooitodVowr 

U 1 Al\ Screw OutUn* 
Aatonwlto f ATIItC 
Cron Food LA 1 alLi) 

Fw Flat, Accarat* Work 

Sand fyt Ca t aJoyiw B 

SENECA FALLS MFC CO 

695 Wat*r Street 

Seneca Falla, N Y„ US. A. 


For Gunimithi, T ool Makers, Ex¬ 
perimental & Repair Work, etc. 



From 9 in to 18 in 
■wing Arranged for 
Steam or Fopt rower 
Velocipede of Stand- 
up Treadle, 

WF&J BtfMiCo. 

E.I Ullfri. I 1ST 

I9M Ruby Str**t 
Rockford, 1IL 


“Responding to the Call* 


Omen tbs practical 
Mechanic for a 
Breast Drill that 

KgS 3 & 


( kind we are pleased to Intro¬ 
duce the A J W * GO 
BRFArtr DRILL with 
Gear Lot-king ^ 

Device, 


(t has all the strong. m 

uaful and practical ^ 

points of nxlsUng Drills, and RBALlin Jm 
Movements added that are peculiar to Cl 
lueir PRIOR WOO V 

A J WILKINSON Sl CO Machinery 
194-198 WaaUttsten Street Boston, Massachusetts 


Strong Patent 

Diamond Holder 


The up-to-the-minute Holder—with six 
points and a “shock absorber ** Worth 
knowing about Send for circular 

MONTGOMERY & CO , Tool Monger. 

105 107 Fulton Street New York City 


HANDY AUTOMOBIUST S PUER 

Qattk ktvw drirtr aadPraat 0 UtsOytaer 

A nickel plated drop fornix! ahx 1 combina- 
tl >n tool with thin mac for nettintf into doou 
plaoo* around onymn etc 

Insured for ? years scrvico 

Otari* No. 1124, Sample &>c Lcotiicr case free. 

Write for free tool booklet 
MHTM A MUUNWAY CO lee 
iMCMnWrtW Waw Vork CUy 


THE Ns SI UmVEUAL WOOD WORKER » Km 

most wonderful wood wwbnjt merino* you have 
evat mm 26" band saw, 8* tomier trvsmWs 
mmm staisdsMSDer mw table aad borer all in om 
ttiTSSSS* ask for 

catalog of baud MW*, aaw tablea i^MUd 
tatiwi variety wood workers, - J 

planm. awisf saws, d»k snaden 'VmjWi&H 

aad bursaa. 

THE CRESCENT MACHINE CO - 

ZMMalaSL,U«4sais.0Ua,UJ A 


BRASS GEARS 

Cm by ai iilwtjr iw«r piw»** i ha 
moats, urala tiiola aaJ st | Tl ^ ihnl 
l oannoths tn[ iiUUtl ly <*hrn K ry 


w baok.elraa lurtiwl Ini*. * _ _ 

Jr*d brwe, a id r b'U k lb n 
aoikan. u» arry (I • Isryert si xh In 
J tSa world iwl a««r) gw Itaiel ts 
always sfalypel on dm* of onkr 
■ END FO* CATSI.OfHJW 

owcjtso ntock uuu enitKx 
so Ss. ruth A It Cktrsae 


t Grooo Metal Shear 

I Cuts W r Sheet Steel any width 
r weight 14 lbs Mori drop forgings 
throughout Vanadium Steel blade* 

. Chisago Batantad Tool Co 
| 1«01 Owen Avs Raolns Wis. 


WITS & S PENCER\ 
TOOLS nsr 

k Your Jtaltr pnL SotwMmm 

% Mf kti tktm jjrr 

■“JMJmSLI t-in. 


8r£s±^£S BUSINESS 

' idp^HcAMEAlCAN 




Kindly Wp your quorkg on uparatn sheets 
of paper when corresponding atnuit Bitch mat 
tirs as patents, subscriptions I wok a etc ThU 
will greatly facilitate answering yuur qtu* 
Uons, g. In many lajtes they havt to he n 
[erred to expert*. Flm full name ami mldrms 
should be glvcu on every slici t No mention 
will bo paid to unsigned quirks Ktiil hints 
to correspondents are printed from tlm< to Unit 
and will he mailed on request 

(1 Mfr.) 1 s \> rltis In tin v it Mint 
AHKHIcan for Hiptcmbir 2^ I noth' tie pnra 
graph, Astronomy In the I ublh Llbrarhs Mv 
library Is one In whtih tin m bool nml mblti 
llbrark* are loinhlueri the town 1 h i r> hiiiiiII 
and so far hn 1 have observed no one Ih In tho 
least interested in HHiromnuj 1 hbculd like 
very math to reulvi tour HU*,KixtUin <n the 
rnoHt successful nut hods of b'ltlut, limn In 
tcrcx'ttd It ihKH nut seem udOxiibh in put 
lu many Ihh k« until tlie. Inter st Is muih md 
sud tho demand for tin m iniiux \u fluu 
large pk lures i hurts hi nr imipw <r bulk tins 
of any kind tlull i mild bo u«eil an pn xt« ph to 
attract tho '\t t If >mi will su^gist some 
thlnga of tliI k kind whhh mn hi ui tultied 
inexpensively i shall lu jJad to trj Ihtiu 
About the onH nmt'ilal In tin Winn on 
astronomy Is fc^erviHS \stmnomy In n nutshell 
K\ans 1 rb ml 1 y sims and Mltloua Llilldrcns 
lniok of tho Htnrn hixhh k the ScitMiric \MMi 
icav I would like ixqn c billr to ur us the 
school chlldrtn ho ns to t,ct them to Wnlih for 
und use the star limps In Iho th tt s i ikh \ vn- it 
u \n ^ \uur suggestions Tor lntcnsthu jour 
fmoplc In HHlroimmv are ier> good \\ i /tgrn 
ttltli you that phturia should be huii{, m tin 
walls to onlfo curiosity \ Ini mi pbtnro of | 
the moon at (list quarter end nimilur ui the 
full would 1 m striking Ihla with a pi tort 
of Haturn would p< rlmpa lie enough to ligln 
with A giMid p] iIn Mias of tin Hcatins suth 
ob Burrltl a with tho consli Mathm Hums 
shown would ho desirable on Hu* lal»l»H 
lou would hi Mir ask tho Hid of tie I ulor 

, slty of Minnc ota At Minneapolis and of I url 
ton Colky»h rif Northfli Id Mlnni sotn llusi 
iclhges ion glvi you much usslstnnee In get 
ting plitureB and l«H)ks iln tlulvtrsitv n 
aUte Institution uud will be much luicrcatcd 
to assUt you 

(1H0CM!) I II tmk* 1 Ih n» Uiim \hh ti 

mnnkb ruble argument o\ir a certain quoMlon 
whh h I r<ur to jou f« r mltlumut Is It 
any easier to walk toward tho rmr than 
toward the front of a rupldly moving train? ■ 
t onsliit r the spcid ns ronstruit rhnfu atnti 
the prim I pies on width uur onswir Is hnsoil 
\ A |n rson In a (lows! ear In width tho i 
air Is moving with the mr inn walk Inikward 
and forward with espial ease so far as wo can 
roc Tin n Is no question about It * xc pliuj* ns 
to the Inertia of ttu person iib he g..es with 
the car And he still lno^eH forward with the 
<ar as he walks bmkwnnl lu It Ho that bis 
Inortln of forward moth n is not tiiungtd fie 
la simply trying to move upon a m ving tar 
and still go along with it This hi ought lu 
do with no greuter difficulty than upon a car at 
rest I 

(1TO07) \ naks J "Lilt 1 m nmg 

in slum mid how is It jmpnnd for a flash 
light? -1 ( nil «n\thing tlsi hi usid In plrnc <u 

1 inagniKi uni which Is ilitap r Him imigm tuna / 

1 1 ‘lenHi gi\e no >l formula f**i sutli a flush I 

powihr 4 What is Hie nliKiu Hghilng 
value of Hiuh a powdi r t . How do s an 
aluminum flash fompHre with n mngiuslum 
Unsli ( « Is tin r* any thing t lu nptr whh h i nil 

lx mixed with it to maki a slrjngir flush / 1 

do not want thlnrnti of potash nor anything 
vyhkh would l» txploxhi 7 " hi ri um 

magnesium lu th< mineral form In piotumlf 
\ 1 Alugm slum is an eh mint Just uh ir m 

and * opis r in It < xlxts ni mnhnitly lu nutun j 

being thi sixth lu tin* old'r e»f nhundnme in 
the earth It mnstltuks approxlniati Iv Z AH 
per nut of tho «oMn eaiih bnoiu, Hu 
mini rulu in whkh It U found arc nmuiPhltr 
dolomite pouiwtone nucrR buum nmt horn 
blende Its sulphate Is found In many ndn rnl I 
sprlugs as hpsom Halts F»rimrlv tin imtal 
wn* separntixl from Its coni|«*nmlx l v ilnmiml 
prota shoh, bof it Is pripsnd ut pi* mu t ly the 
use of thi oleetrh turn ut It Is n dmixl to a 
powder by incclianhal nintiis grinding and | 
rubldog and the tineM partkks ari m pa rated 
from the lonrar by flotatl a In wnt« r or by 
AQ air current Its litHtumnnhWily nmlirs the 
usa of air for this purpose rather dangoroua 

2 Aluminum powder can he uaid for a 
flash light either alone or inlxnl with mag 
nestura It U cheap* r than magnesium hut 
not quite *u actinic Aluminum Is ordinarily 
completely burned when blown through a Run 
sen flame- 3 A flash light mixture I as been 
made containing magnesium Z parts nlumi 
num, 2 part*, and chrome alum 10 part* 
ThU I* **hl to bum with 111 tie smoke low 

‘ derod Aluminum doe* not require niagti**lum 
to Ignite It In a hot flame. 4 Th. actiuk 
quality of the mixture given above would he 
«Ugbt)y leas than that of magnesium uaed 
alow, B We have stated under (V that the 
aetjale quality of an aluminum flash hi lo** 
th&a that of magnwdum, 6 . Wc do not know 
any efieml^I to mix with aluminum other than 
taagnealttm for a flaah light, which wo aid 
make a notpepplotiva mUture and Improve the 
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MOTOR GENERATOR 

TWO-UNIT EQUIPMENT 


The 

Reward of 
Merit 

TYPE A 

1 he efficient service ren- SIN f.I F r UNIT 

dered thousands of motor car EQUIPMENT I 

users during several years panL 
has produced such a phenomenal 
demand for the 

Dyneto Electric Starting 
and Lighting System 

that we have again been obliged to increase our manufac¬ 
turing facilities—making the third increase in five years 

Our new factory offers facilities five times greater than our 
old quarters yet we have booked orders during the last 
three weeks that will require over 50' of this additional 
space Merit and conscientious service m every de¬ 
tail has thus had its reward 

Our product comprises both 

Single and Two-Unit Equipments 

Why not grant us an opportunity to submit samples for 
testing and obtain quotation on your requirements? 

Dyneto Electric Company 

Syracuse, New York 

Exhibit* at Now York and CAicago Automobile Show* 


Just one coat does 
wonders 

No doubt you are convinced of the ad¬ 
vantage of brightening up dark walls 
and ceilings and getting the most of 
daylight by the use of paint But what 
paint will you use ? You ought to know 
the advantages of 

Mill White 

It is easy to work with, m tlu first plicc—its 
hiding' and to\crnij> poutr is reni irk iblc— md i! 
is exceedingly durible Lowe Btothers Mill 
White is washable and aftei a long service it 
leaves a good surface ior lepiniting 

Write for our Mill White booklet with \iews of 
modern factory interiors lightened with Lowe 
Brothers Mill White 

Jhe Cowe Brothers Company 

474 E, Third St., Dayton, Ohio 

Boaton Naw York Jareey City Chicago Kanaaa CUy 
Mian*apolU Toronto 
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A Christmas Present That Will Please Every Boy 

Scientific American Boy Series 

By A RUSSELL BOND 

Every boy it interested In camping «nd how 
to make camping outfits* tents, build log 


to make camping outfits* tents, build log 
cabins, tree houses, kites, windmills, bridges, 
and the like They also would like to know 
how the Panama Canal was built, how the 
“Maine” was raised, how tunnels are built 
under rivers, how tall buildings and bridges 
are constructed and how many other big 
things In engineering have been accomplished. 

Afi of these things and numerous others 
are described in the Scientific American Boy 
Series This series consists of four volumes, 
all of which are written as a story and tell In a 
boy's own way what evenr boy wants to know 
These volumes have all been OFFICIALLY 
ENDORSED by the BOY SCOUTS OF 
AMERICA and are included In their list of 
“ BOOKS BOYS LIKE BEST ” 

The new POPULAR EDITION is bound 
attractively In uniform binding and put up in 
a neat folding box as shown In the illustra¬ 
tion. This edition is sold in sets only We 
are offering the set of four volumes at <5 oo 
net The volumes can also be had separately 
in the REGULAR EDITIONS for ft 50 net 
each, postage of 15 cts per vohune additional. 




Popular Edition 

4 Volumes W 00 net 


THE TITLES OF THE FOUB VOLUMES ABE AS FOLLOWS t 


■den till* America* Boy 

A fucuulint otorv pf outdoor boy life cooUlnbif • 
Ism number of practical tuMcattont foe mskma many 
ddfrrerU irudee How e*cb pw« of work w doos * 
dearly #xpUm*d hi detail end tbe workU| dwm Okw 
tivm » tbst any boy wbo ls Handy wnk took cmn 
construct It 

ffief catUta Aacrlcu Boy at Befcoel 

A •njud to I he ebovt like it* yrvAszm** U brim 
full of prseucal sunMUeno Tbe n*s* con tained In thk 


full of practical eunooUeno The tdirt contained La thb hub 
volume srs stt entirely new No boy cw rood the ftdfjr iQfrn 

without ban* bupirvd to tiy hie Mod st oUaMVoA a* M 

Thmrm Is no nrki of book* far boys more i 
The sat mabas « Hand so ms and u safmt C hr 

MUNN A C0»« Ine* Woolwortk Bldf^ 


Witt tt« Me* Who Do TUafi 

Hecounto the adventur os of two younf Udo who opend 
• Mt¥*r Motion ooriot the onamoormc woad w o of 
New York A etory full of UveXitorwt and thrittho| 
otporkocoo. all of which are bued bn actual fact 

Ftefc. Shovel «od Ptwek 

A oMMaalon toImm to "With the Mm Wha Do 
TWaft,’ 4 taking tho sum tvs h oy^ throats • •*" 
who of anghw r la s opdoam- Ewry poacaMtlon 
has hooa take* to oacura a biski ti accuracy of aB tho 

t tnsrm tutarastlng and InstruoNsa 
fmi Christmas peasant far any bay 


191 Breadwtyi New York 


dealer* te 

(MORS) ]Jt B p wrtw What Govern¬ 
ment atsttonf Send out time signals and at 
( what wave tetejj) ao they operate? A At the 
ptalent time tJ^XoHowlng etaUoua are aend 
tgg out time signal* at the wave lengths In 
tucated: Arlington, 2,000 meter*, key West, 

I 1OOO meter*, New Orleans, 3 000 meters 

| North Head, 2 000 motors Eureka, 1,400 
meter*, 8*n Diego, 2 000 meters; Rare Island. 

| J,fiOO meter*. 

| * (13099) O n E nsks Wlmt am* rat us 
tj necewisry to receive *tgnals from the Ax 
ttngton stitlon? I mn Uxatod TOO miles dls 
taut A Tbe most *ultabl« ftptmratus would 
con*i*t of an lnduitivo tuner an Audlon de¬ 
tector, a pair of hlnh grnde telephone re* 
reiver*, and two varlshle cnrideDHtr*—on© for 
the primary oiruilt of (ho inductive tuner and 
the other for the siiwulary While a iryatnl 
detector eould be employ* d it would not be 
■ufflclently sensitive to luxure the reception 
of tbe Arlington elgonl* under adverse condl 
j tlon*. 

i (14000) a J nskM 1 Iin« tho ooenn 
| ever actually been mrnwurecl In dtptb? If you 
will pleaie anawor this question and tell ms 
how it was done 1 shall lie very thankful 2 
There 2* one more very queer question Why 
did not the eqwiwoa of Ibis fall cumo Bept, 2d 
as It *hould but lnwtead It came Sept 27? I 
hove sent thia queatiou to eevernJ of tha Boa- 
1 ton paper*, hut thty can give no *atl*f*ctory 
! r*P4y A 1 The bottom of tbe uetan ha* been 
reached by sounding In every place where 
I Bounding ha* been attempted You will find 
full description* of the sounding apparatus and 
the depths rent bed in a very complete work 
called The Depths of tbo Ocean,” by Sir 
John Murray who wqi an authority upon this 
subject We inn Bond you the book for #T 00 
The eotindJng of (be rt«p Ben In done Juat as 
I any sounding l* done by Bending a weight 
down, only In this work an iron weight and 
a ideol wire are u*ed and not a lead weight 
and a line. 2 Ibe Vulunml Kquinox tills year 
wa* on September 23, st 10 hour* 24 minute* 
In the evening by Eautirn Standard Time 
The equluox cannot oe< ur as late a* September 
J7 in any year The interval Is tha same each 
year between two autumnal equlrmre* but 
tb* day of its o* curronce varlia Bomewhat b*- 
caut* of the allowances for leap year Our 
Calendar Year* change their length by a day 
trary fourth year and tbla causes a change 
in the dates of tbe equinoxes 

(14001) J L. 1 J askH 1 1'Uase ght 

2vIT 

ths derivstlon of the formulas H= -—- for 
21 F 

magnetic cotia, and H = — for a long straight 

conductor wh* re I - current T — turn*, r = 
radius of coll and r, = the distance in centl 
mater* from a long straight conductor 2 
flhat would bo the co«t per watt hour of 
electrical energy generated by a eluc-c&rbon 
sodium chloride battery? What la the voltage 
of such a cell? I* there any kind of battery 
which generates electrical energy cheaper tbnn 
the line carbon sodium cblorido battery? A 1 
The derivation of the formulas which you give 
1* quite too lengthy for Notes and ymries. 
It may be found In port in Htewart and lice* 
Elementary Practical Physic a. Vol 2, on Pages 
214 to 229 or In Pender* American Handbook 
for Electrical Engine* rs la the Chupter of 
Electricity »nd Magnetism pages SH.1 to 411 
A full demonstration Is given in J J Ibocup 
eon * and Maxwoll * works All these freely 
employ the calculus, without which a full de 
monstratlon in not *asUy made 2 We can 
dud no figure* for the sine carbon sodium 
chloride cell, nor have we seen or known of 
on* for many year* It may have been cheap 
bat It could not keep * place for Itself We 
have net one txp and measured it for you It 
gave three ampere* on short dr< ult end had 
low than half a volt The cell U very little 
cheaper than a DeClancbo cell but electricity 
from it would be very expensive More than 
that tb* current dropped to half its value In 
tbe first minute through polarisation* for 
which tbe cell make* no provision 

(14002) G C F writes In your issue 
of August 7tb la the Notes and Queries de 
partmeot, No 13CMVT W M asks If tbe nun 
ever sets on the United States or Its posses 
slont. Your answer is, in sulwtance that from 
tbe most eastern point In Maine to tha western 
extremity of the Philippine Islands Is 170 de¬ 
grees 80 minutes of longitude, or 3 degree* 26 
minutes short of half way around th* globe 
Tbla, you state, represent* 10 minutes 40 see 
onds in time, or allowing for refraction, there 

II actually 9 minute* 8 seconds when the sun 
is not shining anywhere on Doited State* ter 
rltory Have you not made a slight error? 
Whlls the most eastern point of Maine 1* 6G 
degreep 46 mlnutea west longitude Porto Rlcoj 
according to the Encyclopedia Brltantdca, ex 
tends 1 degree IB minute* farther s eu*t, or 
longitude W degrees 30 minutes. Taking then* 
figures, the United States possessions extend 
through ?7T degree* 60 minute* of longitude, 
or oil/ $ dogma 10 mtsntes abort of half Way 
troofcd %t earth. This represent*, we believe, 
8 mingtea 4 seconds* of ttttw, of, allowing for 

an actual axptnUo* of about 
minute* between the setting *f the out 00 tha 
Philippine# tad 1U rising upon Porto Rico. If 
refraction can baud the aw a ray* do that the f 
come so vary hear shining on United fhsfc* 
territory during the entire twenty-lour bode* 
of the day, rite, as you tottmat*, a 


lew gu rn Wkrtbea tii* eu^ ads# 

®U ths vuan^Kik hour* upo* the domdto m 
th* Uaitfd mtsm ’We oo ntf sea that we evst* 
looked little Mte Rico, but "ska well dise m e 
to be uten* ihtg the accouhb* 4fe win do am 
According to the test figures w* cam And 
eastern pdtftjpt Porto fib Is In tengl»ddg |S 
degrees 12 sopjat s* 40 seconds west to* 
thost point o* th* Philippine* i* aceOydlng to 
ths Encyclopefiin Brltanttlca In Ufi degrees 46 
minutes east. The latest edition of DowdltoV# 
Navigator, issued by the U A Hydrographic 
Office In 4914, givoe tbo borisoptal refraction 
as 36 minutes 29 4 seconds, Calculating the 
distance In donees from these data, we find 
that the Ammcen domain extends over 179 
degrees 6 q£uutes 20 seconds, while refraction 
c^tchds the sunshine 1 degree 12 minutes 5S.fi 
tforond*. Tbe sunrise baud cover* 179 degree* 
10 minutes 18.8 acconda, leaving 40 minutes 
41 2 seconds of the semi circumference, or hi 
time 8 minutes 7 4T seconds from apnaSt on the 
western point of the PhUtppthee to Its rise on 
the eastern point of Porto Rico This til the 
best we can do for the United States. 

(34UG3) J r> Asks 1 If a train wna 
runnia^at a speed of slaty miles an hour 
and a man la sitting on the back end of this 
train with a gun that would shoot at the 
rate of sixty miles an hour and he shoots 
from the back end of this train In opposite 
Ulroitlou wbnt 1 fleet would this condition 
haie on tbe bullet? 2 If ths man with ths 
gun was on the front end of this train and 
was xo shoot back At a man on tbe back end 
of train and train to be going sixty mUe* per 
hour and the gun would shoot at tbe rate of 
sixty mile* an hour what would b« the rt* 
suit ? A 1 In the care you propose the bullet 
after It left th* gun would still move forward! 
with the speed of the train and backwards with 
tho speed given It by the powder Since these 
two speeds are equal amt opposite in direction 
the bullet would drop to the ground directly 
under the point where It left the gun 2 
In this case tbe man at which th* bullet was 
shot mould he killed if the aim was good 
This may be made clear perhaps by asking If 
y on could not throw a ball on a train to a 
man to the rear of the place where you ware 
standing? Could you not toss a biscuit to a 
person in tbe next scut In a car eitbsr toward 
the front or rear? If you could toss a biscuit 
you could fin* a bullet io either direction and 
with the gap*! result when a bullet Is fired 
This matter seem* very simple to us We do 
not know why It cause* so much discussion 

(14004) K K S Asks t Can you 
give me tb* different products of the Solvay 
process, and also their practical urn and value? 
* If you place a given weight of water In a 
barrel or tank and add a given weight of livt 
Hub what would be tbe reault la weight of 
the amount of water the fish would naturally 
displace ? A 1 Tho Bolray process la for 
the manufacture of sodium carbonate from 
sodium chloride 'Hie use* of sodium carbonate 
are many It* most familiar use Is for wash 
log It Is tbe common washing soda It 1* 
nlso used In making glass, and soap, and In 
(linking other sodium compounds The value 
of glass and soap you doubtless know 2. If 
a lire fish U put Into a tank containing water, 
and the air bladder of the fish la not distended 
bo that tbe fish sinks, the water displaced 
weighs loss than tbe fish If the air bladder 
Is distended to such an extent that tbe fish 
Just remains under tbe water without rising or 
rinktng, the fish displaces its weight of water 
If it floats with It* back fin out of water U 
displace* it* weight of water These three 
are the possible cases. It might also happen 
that tha fish assisted Itself to remain without 
sinking by the use of Its balancing fins. It 
then displaces lei* than Its weight of water 

(14000) 3 H W neks 1—Is it a fact 
that Ivory possess** a greater degree of sia** 
ticlty than rubber? 2—Does a golf ball flatten 
out to the extent of 25% of It* diameter upon 
being struck for a drive with a wooden club? 

I realise that In the latter question the extent 
to which the golf ball would give would be 
somewhat dependent upon tbe make of the ball 
and the force of tbs blow In answering tbs 
question pleas* consider it as relating to bn 
ordinary golf ball when struck for a drive of 
say 200 yards under average eopdltiosa. A 
1—Ela sticky is the property of the recovery 
of six* or shape after distortion All bodies 
are more or ]*«s elastic. Probably no solid la 
perfectly elastic, so that it oqcn*p immediately 
back to Its original site and shape Ivory wtU 
doubtless recover quicker (has India rubber 
The limit of elasticity is the amount which a 
body can b» distorted and stUl reenter Rub¬ 
ber has a greater limit than Ivory, When a 
body takes a different six* or shape after dis¬ 
tortion it la said to have a set Rubber usually 
doe* not recover wholly after any oanffifiafabl* 
streteteAg or pressure. Rubber also less * It* 

f t cbtaptetsiy after sore* time Ivory 
te elasticity Indefinitely, la this tet 
eiwrjr Is more perfectly elastic than 
valuable te »a p^te, and 
tea fite th« plate of tbe other RQ* 
Hard balls *%5tet be mad* of rirttytet ate «*a 
elastic* bo up testy, MTi fipv* no fig. 

it yid** •* wwfc. Vfcfc* •» a PH 

•out «i tt» Utn i* V«M4* *a£ » MQ 
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Signals of Safety 

I T SHOULD be assuring to know that the rims on your car are made 
by an organization which has been called upon to make test-material for the most 
severe service known—the anchoring of Government Lightships—and thatStanwcld 
Rims are made by the same men and methods 

Rims are made by the electric welding process The strength of the run and the safety of 
the car-owner depend upon the manufacturer’s knowledge of that process 
As pioneers in the development 


THE STANDARD WELDING COMPANY 

Ptonccrs tn the Art of EUctnc Welding—World s largest Producers of Rtms for 
Motor Driven Vehtdes and i rente Parts for Motorcycles n ta B\cycles 

Main Office and Factory Edgewater Park, CLEVELAND 

8AUS OFFICES IN 

NEW YORK CHICAGO INDIANAPOLIS DFTROll 

U & Expr*u Building People* Gaa Building Merchants Dunk Building Ford Building 


of the process of electric welding 
we have achieved success far be- 

yond the dreams of the original ^^B ^^B H 

inventors And today, the name B | 

“Stanweld” on a rim, piece of tub- 
ing, or other steel product stands 

as a Sign tl of Safety Anchor-Chain Links 

The satisfaction obtained from your for Lightships 

purchase will be greatly enhanced if w*W«/ for Covtrnmtnf Ttttt by tht 
you are sure of the quality of material Stanw+ld Proceo* of Elmctric Wulding 
of which the article is made Make o,,wriwi*-,./w. it 

sure, therefore, that your car is equip- o/Links t* 

. ' jL > ^ ijty Hashc Limit afltr IRrMuie 90 bod Lbs 

ped with btanweld Kims Ultimate Strength after Weld ng 113 060 Lbs 


Outside [Hamster 0/ bn*a It 

Thickness of Links t}i 

Hashc Limit after IRrMuie 98 bon Lbs 
Ultimate Strength after H tld ng 113 060 Lbs 


Merchants Bank Building 


Ford Building 
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fhe object of this journal is to record accurately and 
lucidly the latest scientific mechanical and industrial 
news of the day At a weekly journal it is in a posi¬ 
tion to announce interesting developments before they 
are published elsewhere 

1 he Fdltt r is ylad to have submitted to him timely 
articles suitable fm these columns especially when such 
artUUs are at mpanied by p&otoprapto 


Industrial Preparedness for Peace 

T HE) wealth of the United State# in natural re¬ 
sources has not by any moans proved to be an 
umnlxed blessing in It* effect upon tbe Indus- 
trial and commercial situation I ike every other plo 
near people In a laud of gunt fruitfulness we lia\e 
gathered that fruit which was the richest the most 
plentiful and afforded the easiest pint king Hence Na 
turea i rodigallty has begotten in us certain bal ltn of 
extiavagai ct and improvidence of wlilcli there art 
nl> too innuj nml too eloquuit e\ldunes on every 
band We have exhausted the \lrglu fertility of our 
soli without effort at recoin]* nm^ vee have eut down 
cur forests with ut any attciuj t at re] luntlng—we have 
dug out the richest uf our minerals nnd f r want of 
a little enre uni jatlenct hnvo allowed mUlions of 
wealth to run to waste in tht full heup—and in our 
methods of manufacturing we hav< thrown away waste 
material which tbe more jatleut nnd thrifty Furo 
penn manufacturer has fabricated into a useful prod 
uct with i roflt tj> himself and useful eonset vatlon for 
the woild at large Not only have we been cenlcnt to 
send our natural iroduUs alroud there to bo w >rked 
up into flnUlud articles and as such to bo brought 
bade for sale in eur markets but we have been ion 
tent to Wt the double shipment be made In foreign l>ot 
toms with an annual kaw to us in freights of over 
$300000000 

It took the upheaval of the Luropean war to reveal 
to us the extent of our neglect and the wide range of 
profitable industries which duo to nur neglect have be¬ 
come the monopoly of our foreign competitors To¬ 
day we ore confronted w ith an opportunity to enlarge 
our Industrial undertakings and render oursehes Inde¬ 
pendent Qt fun lgn markets, the like of which may 
ne\er again be i resented in the historj of the l nited 
States. 

In the lielief that if ouec the country awakes to the 
facts It will moke hnsto to s ire the golden opportunity 
the ScncNTirn Amxhican has decided to oism an In 
dustrfal Department tn which the conditions in the 
\arlous Industrie** affected will lo clearly laid down 
and a plan of eampnlgti outlined by which the country 
wajt taki the fullest udxnntage of tht opportunities 
developed by Uie iresent war Ihls Department will 
be edited by a well known t Xpert in the science of 
lndustilnl effkltntj who Is uow engaged and has been 
for sonu time past in making a close study of the 
lndustilnl conditions nnd the opportunities which pre¬ 
sent themselves as the result of the present upheaval 
of trade conditions 

Be wish to n nke it clear Hint this Department will 
not desl merely with the question of sclentlfk manage¬ 
ment nnd that the articles will not be merely a theo- 
retical or acadtmlc Btudy of flu various problems On 
the contrary it will W our aim to treat the whole sub¬ 
ject tn a ihor ughly prat tit a 1 manner and i resent a 
series of facts and figures and their lessons which 
can be put to immediate practical use in the develop¬ 
ment of existing industries and in the foundation and 
develqmeul of new Industries for the products of 
which we have been dependent hitherto upon foreign 
couutrks 

There Is a great demand for cold tacts and clear 
thiukli g on this subject of Industrial efficiency and 
industrial, preparedness for after the-war conditions. 
In {roof of this It is enough to remind our readers 
that a recent Congress was guilty of the amazing stu 
pldity of |utsslug a bill prohibiting tho practice of scien 
title management and efficiency engineering In Govern 
ment manufacturing plants This ploce of abysmal 
hgi^^ve folly had its loots In the lobbying of the 
labor Unions, which emboldened as they might well be* 
by tht it a tanning success are now introducing ft bill to 
prohibit the use by the Government of materials manu¬ 
factured In plants whjkehwmploy efficiency methods. 


No small part offbft spaos g*W* Op to aur ri$* In¬ 
dustrial. Dspartsmt most be S0 ms t to fttMtaf tttf 
and exposing any future ittsnjpfcr to throttls Atosr- 
lean industries by btoq*ltone lngtshflstt of this char* 
actor 

N»n We Need 

T HEOBbticau,x the Unit** Mato, being the 
richest country In tbe worlds abouid have the 
strongest nary tn the world-— practically the 
United States should have a naty a little stronger 
than that of tbe nation whose polldeft are most likely 
to render that nation an enemy Tbe strongest navy 
is possessed by Great Britain, but her language her 
laws her code of private public and international mor¬ 
ality and above alt her great international policies, 
are so similar to those of the United States that it is 
quite unnecessary for this oountry to p o ss e s s a navy 
equal to that of Great Britain On the other hand, 
Germany which possess es the second strongest navy, 
beliei e* that It has cause for a deep-seated grievance 
against the I nited States because this country has 
turnod Itself into an arsenal for the supply of ammuni¬ 
tion to the foes of Germany moreover tba United 
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States believes that It has an even graver cause fur 
grievance against Germany because she has deliber¬ 
ately murdered over one hundred United States citi¬ 
zens upon the high seas and by falling to disavow 
the act of her accredited executioner, gives to that deed 
the solemn sanction of the Imperial German Govern 
mont 

It is for the above reasons that the Scnumno Amer¬ 
ican wishes to go on record once more as stating that 
although there is no practical reason why we should 
endow \ or to make our navy equal in strength to that 
of Great Britain there Is every practical reason why 
there Is an Immediate and most solemn obligation upon 
Congress at otnx to bend all the resources political 
financial and Industrial of the nation to an urgent 
effort to bring our navy at the earliest possible mo¬ 
ment up to that rightful position o^f second in strength 
which it held at the opening of the drendnought era 

If there is one great lesson more than another taught 
to us by the European war it Is that we should avoid 
that pitfall of procrastination and fntile effort which 
hitherto in nil the operations of the war on land has 
caused the words Too late to be written upon tho 
operations of the British armies Furthermore had it 
not l>eeu that the British navy long ago learned the 
great lesson of preparedness and lived up to it the war 
in Europe would have been over by to-day and the 


bids for naval work 

Shortsighted indeed, has boas tbe attitude of &S 
Secretary of tbe Nary In this matter, XX If* QtoMfe 
had been possessed of that breadth of rtew and catth 
olidty of spirit which are the essential qnalHkeatttoa at 
a competent Secretary be would hare realised that It 
should be the aim of the Secretary to snUat the whole 
of the shipbuilding strength of this country in the work 
of naval coos traction Great Britain has Some this so 
successfully that naval contracts art eagerly aengk4 
after by the big shipbuilding firms, which, assured of 
generous governmental support have not hesitated he* 
erect building ways and extend their manufacturing 
facilities In order to take care of profitable government 
contracts, which they knew would come In doe comm 

It would be good business policy to replace tbe prim 
ent unsatisfactory method of competitive bidding by a 
policy under which the shipbuilders would be paid (or 
the cost of construction plus an agreed-npoa percentage 
of profit Under this system the private yards would 
be perfectly willing to lay down hew butydtag ways and 
extend their shipbuilding fadflttee particularly If the 
present Congress should authorise a programme Which 
would include all those battleships and other types of 
vessels which Congress has out out^pf the General 
Board programmes during the past taprirfkrs. 

To show what could be done, the Bcoimno Am- 


Brltlfih Isles would have been overrun and held fast 
by the Prussian military machine 

I a«t summer when the present Administration real 
ised that it had made a grand political mistake in teal 
ing the lips of 1U naval and military expert* and pre¬ 
vent lng due naval and military preparation it called 
for a confidential report from tbe General Board of 
the Navy stating what kind of a navy this country 
should possess to render it absolutely secure The 
General Board knew perfectly well that the naval pol 
Icy which Great Britain followed In protecting its own 
Interests incidentally served to protect the interests 
of the l nitod States It was well aware that the exist 
ence of tbe vast Dominion of Canada in the Western 
Hemisphere rendered the upholding of the Monroe Doc¬ 
trine just as vital to the interests of tbe British Bmpire 
as tt Is to the interests of tbe Xfnlted States. It was 
mindful of the fact that in 19081, when it drew op a 
prografeSfia of construction which would serve ade¬ 
quately to protect the interests of tbi# country the 
navy by which It measured the strength of that pro¬ 
gramme was tbe German navy Last July when it 
made its report in response to the request of the Ad 
ministration it was well aware that the conditions in 
19)5 were the same as they had bees In 19*3, and 
when It stated that the American Navy should be made 
equal to the most powerful maintained by any other 
nation in the world not later than 1923, it was giving 
an academic answer to an academic question* and noth¬ 
ing more. Theoretically it *ouId be adriaabla to hays 
a navy equal to that of Great Britain—practical hr the 
General Board of tbe Navy belkves i^t we should 
employ the whole shipbuilding resources of the douatty 
in bringing up our naty as quickly as possible to that 
position of second in strength wbl<* it recommended 
in UXW, and which it believe# would be fUfikOeat to-day, 
as then, to preserve this country In a#*oldt« peace and 
security 

Not only Is it mme<*ttsry, but tt would be impos¬ 
sible to lay down any pi u gg a u mi e wtt* would 
our overtaking the British Navy at ftafr predtctod dahA 
and certainly not by tbe year 1$0& Jflp do this tt 
be necessary to know beforehand Wjwt riH be (he 
year-by year programme # ewndtwrtm it tfef British 
Navy, and, Judging from ti* tt<M* **«****** 
started she baa added a *Md^. 
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xoAir recently made an Investigation, with the assist¬ 
ance of one of the leading officers of our Navy and 
found that with the enlargement of existing building 
way* and by the construction of additional ways, both 
at the governmental and private yard% it would be pew 
tlble to take care of the nine dreadnoughts which are 
at present under construction or authorised and, by 
January 1st, 1917, to have twelve additional dread¬ 
noughts under construction. 

Official Eadonmoeat aad Patent Advetliaiaf 

O NE of the flrtt bill* to he Introduced into the 
flenate, when tt oonreoed teat month, wee a 
mearare prohibittaff tba nee ot DM name of an> 
Member of either Howe of Qragreee, or of any officer of 
the Government by any perron, Arm, or corpora tWc preo 
tidne before the Patent Offloa, ior atfrerttilng pnrpoeea. 

Those of the pnblte whp teed fflt* bflh 00 donbt, v«r* 
rorprteed to team tbet any each tabulation I* necee* 
eary Sorely any Government official who reaUaee the 
dignity ot hta poaltton would pet tend Ida name for 
advertlalng exploitation, bttt evidently time ate messy 
pnMte eetveate wtu) fare apt been nMMtaed fa fatty 
aaenmof good taate We have before ru the Uten^an 
of patent attoneye Ailed with tefflen of indtiwiwwit 
from United Sthtee Sefatefa en^ dot uv a —»en, eh'wejH 
aa nktaoe dwempaat etyMpfa wM«li fat eWjr faSMfae4 
tfa rrtJeWrity it tbe attfaupfa fa faeafaw, ttfaftybe 
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Ot**v«tovy la ihst 

the itopfrtel aftmtfosi of as trottttesn, 
ta tito <***«<» of th# cUmatto ootuH* 
titefckteost fatdra^tf tor observing th© elusive and much* 
^tod warktog* on that planet. Prof V H Ptekotw 
tag* tt fctr Twelfth Report on Mart, comrosnte on ths 
rtUtt*r advantages of hi* own station, nar Mart** 
vtilf* Jamaica, prof Lowell’* observatory at Flagstaff, 
vrhritf Pickering spent ate month* when the ob- 


semtery was established, and tbs observatory at 
Arsqnlps* Fern, where he spent two years. He declares 
that there fa no choice between the best seeing at 
Mt*n6ftl$le> Flagstaff and Arequlpa} but that good see* 
[off Is cons^arebly more common at the Jam a lean sta¬ 
tion than at either of the others.* Flagstaff has a long 
winter, when the seeing is Inferior, and Arequlpa a long 
Bloody season, which comes at the same time with oar 


northern winter* 


A lost Star Recovered.—Th© Scnmmo Auziicxjt 
of September $8, page 267, recorded the unsuccessful 
attempts of K. Baymond, of Antibes, to Hod the com 
panloo of Alpha Cancri, and the fact that the In* 
visibility of the star had been confirmed at the Ob¬ 
servatory of Marseilles. A reassuring note on this sub¬ 
ject has, however, been published by Prof. Eric Doo¬ 
little In Popular Attnmomy In spite of unfavorable 
condition* Prof. Doolittle had no difficulty In seeing the 
companloA on three nights In October, and he declares 
that h* finds no change in Its brightness. He thinks the 
trouble with the French observers Is that they ex* 
pooled the star to be of about the 11th magnitude, as 
sstlmated by Dembowskl and Otto Struve, whereas 
It Is actually much fainter, vis., about 12.2. Prof. 
Barnard also writes that he observed the star October 
6th, but he cSUs it of the 11th magnitude. There have 
been many reports of variable double stars, but none 
of them has thus far been confirmed. 


Tbs Nomenclature of Variable Stars was dis¬ 
cussed at the last meeting of the American Astronomical 
Society, and a committee was appointed on this subject, 
with 8. D Townley as chairman. Various methods of 
designating variable stars have been in use and there 
Is still much confusion In the matter Mr Townley has 
thds defined the three fundamental requirements of a 
system suitable for universal adoption (1) It must 
be simple, <2) It must be capable of Indefinite extension 
and (8) H must not depend upon any particular epoch 
of time The Argelander nomenclature does not fulfill 
the first two requirements and has, moreover never 
been made all Inclusive, as It has not been applied to 
such variables as Algol, Mira, Polaris, etc Mr Townie) 
recommends the adoption In place of the Argelander 
system, of the plan proposed by Chambers Andrfi and 
MJland, according to which the variables of each con 
BteUttion are numbered In order of discovery, each 
number being preceded by the letter t\ and followed by 
the name of the constellation for example rill Porsel 


A Meteor Star Atlas —t mler this title the Dominion 
Observatory, at Ottawa, has Just published a collection 
of twenty star maps, with introductory text, prepared 


fc) Dr Reynold K Young for use In observing meteors 
and plotting their paths The track of a meteor U 
nearly an arc of a great circle It is therefore con 
renlently plotted on a map where great circles are 
represented by straight lines, and accordingly the 


maps In Dr Young’s atlas are constructed on the 
gnomonlc or central projection, which gives this de¬ 
sired property The amount of error introduced by 
using msps on other projections depends upon several 
factors, such as the fraction of the sky covered by 
one chart the distance of the meteor track from the 
radiant and the particular projection used. In some 
oases the error may amount to more than five deg , 
U,ft path correctly observed, If produced backward 
on a map with unsuitable projection, may not pass 
within fits deg of the radiant The Meteor Star Atlas 
shows Ml stars down to the fifth magnitude 


Th# Variability of BsteSftsuss.—Mr Frederick a 
Leonard hat recently published a series of naked-eye 
estimates of the brightness of Betelgeuse (Alpha 
Drionis) mads between July, IftM* and April, 1W5, Jn 
continuation of earlier serin which he has published 
from ttys to time. These show a dedltne In brightness 
during the nine months of about 0*60 magnitude, and 
an appreciably lower average magnitude than in the 
previous two ye^rt. Id dtansstag the past history of 
this star and especially Sir John Herschel’* observations, 
Mr Leonard ftiUte that he lute keen Betelgeute several 
times whan ft Wks unequivocally equal In brightness to 
Oapdfi*; mad tltefetor* the fifth brightest stellar object 
In ft* >*tl* hedvepa, and he has never seen it a* faint 
tlf fWltr^Trr. wfcfi* fyrcs&el found Jt» at maximum, btot 
Mlghtiy gtfberidr to Jpgri* and at mbtfmom inferior to 
‘ Stsw ^ wfttwthcr 

in crito W Id fivers* brightness 
* emtoy* Hx. 
bsUbtates 
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New Paper-making MateriMa.-»The U S. Bureau of 
Plant Industry has published a bulletin describing what 
appears to be a valuable ne# source of paper, viz, 
Sacaton (ffpkwwpc« tnoerofira Benth >, a grass growing 
wild In abundance In Mexico and Central America 
This is but one of several possible paper-making plants 
that the Bureau has under Investigation Year by year 
the demand for materials other than wood and rags ca 
pable of yielding paper on a commercial scale becomes 
more urgent Wood Is now used In this country for 
pulp manufacture to the amount of about 4,600,000 
oords a year, and the cost of pulp-wood is steadily 
rising 

Tbs Distance at Which Haavy Gun-firing Has Bsen 
Heard during the present war forms the subject of 
some Investigations by Mr M Christy, preliminary 
result* of which are reported in Nature Mr Christy s 
house Is at Chignal 8t James, near Chelmsford, Sussex 
abont 125 miles from Ypres (taking the Utter town, 
for convenience, as a known center of the region from 
which the sounds come) Mr Christy states that he 
has heard the firing quite unmistakably since the begin 
ning of the war, often all day and for many days In 
succession. He has collected records of the firing being 
heard at places throughout the southeast of England, 
the maximum distance from Ypres at which it was un 
mtstakably heard being 140 miles, though there is a 
doubtful record of 150 miles. Apparently the direction 
of the wind has less to do with the transmission of 
the sound than certain other atmospheric conditions 

Parasites and Diseases Carried by Dogs —Dr M C 
Hall, of the U 8 Bureau of Animal Industry, has Just 
published a bulletin on this subject, in which he points 
out that the domestic status of the dog has not yet 
been adapted to the hygienic requirements of modern 
life, and declares that the destruction of all super 
fluous dogs, including those that are ownerless or whose 
owners do not keep them at home and in a sanitary 
condition, would mean an annual saving of hundreds 
of human lives and an increase of millions of dollars 
in the wealth of the nation He points out especially 
the danger of letting dogs take too great liberties with 
human being*, as, for example, lit king the baby's face 
or the children’s candy Important diseases conveyed 
by dogs to man and tho domestic animals Include 
rabies, hydatid, gld, muscular cystleereosls, or so-called 
41 measles, * in sheep, tapeworm In man and especially 
In children, roundworm In man tonguewonn In man 
and stock etc 

Standard Instruments for Measuring Evaporation — 
The U S Weather Bureau has Just published a pam 
phlet describing the standard equipment to be used at 
the evaporation stations it Is about to establish In 
various parts of the country, a first step toward «*ur 
lug a large body of comparable data In regaid to thU 
elusive element of climate The apparatus will Include 
a circular evaporation pan of galvanized Iron 10 Inches 
deep and 4x Inches in diameter, barely raised above 
the ground on a wooden support In the pan stands a 
Stillwell, which provides an unruffled water surfare 
wherein hook gage readings can be made with accuracy 
Tho hook gage Is provided with a ml< roweter screw 
head, and gives readings to thousandths of an Inch 
Near the evaporation pan Is a standard rain gago, the 
measurements of which must be used In (*013100(1100 
with those of the evaporation apjwratua In order to 
determine the actual amount of evaporation Maximum 
and minimum thermometers, la a screen, and an 
anemometer complete the equipment Observations are 
to be mad* dolly about TAM, local standard time 

Fox Forming In ths United States —Much has been 
written during the last three or four years regarding 
the remarkable development of fox farming In Canada, 
especially in Prince Edward Island, where thl* Industry 
originated Less publicity has however, been given to 
the spread of the industry in the United States In a 
bulletin on ” Silver Fox Farming,” Just issued by the 
U 8 Department of Agriculture, It Is stated that fox 
ranches are now established in Malue New Hampshire 
Massachusetts New lork, Pennsylvania, Ohio Blscon 
sin, Michigan* Minnesota, Missouri Oregon Wash 
lngtou and Alaska The natural habitat of the red, 
cross and silver foxes (color phases of the same 
species) Includes the greeter part of North America 
from central United State* northward to and imlud 
Ing the treeless tundras. The silver phase, the pelts 
of which are moat valuable, la In general more com 
mon os one goes northward, but Is very irregular 
Ig its distribution The bulletin above mentioned gives 
complete directions for raising these animals The 
great value of the stiver tot has led to extraordinary 
precautions against their Idas. " On the more preten 
turns ranches the animal* are regularly examined by h 
doctor and guarded by watchmen, bulldogs and burglar 
el ora* Cats are kept to act os foster mothers to 
orphan tub* Foxhounds are trained to overtake and 
iMftd without Injury foxes that have escaped, and blood 
hoards Ore employed to track thieve*” 
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Industrial Eflkfaaey 

Working Capacity of a Single Gallon of Gasoline*— 

According to the to alt Htnet Journal, a single gallon Of 
gasoline will do wond* r* alnomt anywhere, but nowhere 
has it been applied to bettor pun***** than on the farm 
It Will milk too town bah 4 Iouh of hay, mix SO 
uibh yards of mucut move a tun tmek 14 miles plow 
three fifth* of mi /uro of bind or gtnornte Hulflricnt 
electricity lo Illuminate tin farm houm fur 10 hour*. 

To Recover the Iron in Discarded Wooden Cars, 

an Eastern railroad burn* Mum Hcfon Mttlng the 
tars on fire howe\er the\ un turifullv luHixated and 
all Bills and ntlur wooden part* tit for fuither use are 
removed The \nlui of what remain* 1* said to he no 
little that It doe* uot JuNtlfy tin t\p<»m of tearing It 
down und accordingly It Is (henpor to burn the wood 
leu % ing the Iron which 1* sold ns strap 

Pa nam a Canal Slide* and Transcontinental Trans¬ 
portation —The use to which the great waterway has 
already been put In trau*imrtlng merchant!!** from coast 
to coast hns l«*n strikingly rivaled by the dosing of 
the canal due to the land slides Ah an example of the 
inconvenience caused, a Urge oil company of California 
has found It nwwwn to ship huge quantities of oil to 
the Atlantic eoust tiu tho transcontinental railways 
using trains of 2£> tunk tar* carrying approximately 
260000 gallons, whereas in the recent past It has made 
all its shipments via the Panama Canal 

Revenue from a Railroad Junk Heap —A leading 

Eastern railroad prides itself on the fact that It does not 
throw away a single article that has any value to man or 
beast Ever) thing that has been relegated to the scrap 
heap is afterwards sold If there la a market for It 
In 1914 the scrap metnl sold brought In to the com 
pnny » treasury $2,167 241 24, which sum wa* $1,000,000 
less than in 1913 Waste pai»er alone sold for $19,213 
oil barrels for $22 439 and old rubber for $15,222. 
Loeomothe* and wooden passenger cars sold for $114 
320 Old w heels, metals and wrot^ht Iron yielded mora 
than $7*0000 Other odds and ends brought In $121, 
997 

A Method of Preventing Oil Conflagration* has been 
tested out w Ith no little success by a leading American 
oil producer Briefly, if nu qU tank catches Are the heat 
Immediately melts n fusible connection closing an elec¬ 
tric circuit which in turn releases controlling valves of a 
tunk containing a certain solution which then flows Into 
lines running to tho mixers Installed In the tanks. 
Fnch mixir Is fitted with fusible plug vatic* which 
molt out and the solution runs Into the mixers, produc¬ 
ing a foam that spread* over the surface of the burning 
oil and presents tucess to air necessary to combustion 
In a recent lest In Hawaii a fire was extinguished Sn 
4(1 seconds after it had started 42 sks-oiids having 
elapsed Itefore the fuse plug melted 

American Steel the Equal of the German Product — 

It 1» announced that American steel manufacturers 
ha>e flnnlly succeeded In producing a product that 
equals that of the famous Krupp works at Kqseu, Oor 
many *or >eHr* tho krupp works have heetf supreme 
In the manufacture of certain steels particularly the 
nllo)n used In the manufacture of crankshafts and 
other imrt* of gasoline motors where greatest strength 
coupled with the leust wiight Is desired For the 
first )enr of the Kurojtenn war Amtrlcan motor builder* 
were serlonsl) haudbappetl b> the German K°'cm 
ments embargo on Krupp steel but In response to the 
urgent demand of the motor builders, the domestic 
steel mills wt to work and at Inst hnu succeeded In 
equalling the <»irmiin steels 

Improvements In Sand-Blasting—A constant effort 
has 1 km u e\ Ineed ou tin part of foundrvuien towards the 
improvement of sand blasting operations and the reduc¬ 
tion of tho dust hazard ibe earlier manual cleaning 
of ilistings with wlrt brushes has long since been sup¬ 
planted by thf Jumbling mill which entirely eliminates 
manual lal>or although It has many disadvantages 
Iraglle tastings and those with delicate surfaces tan 
not 1 m treated in a tumbling mil) and In net some other 
methods hu\i Ikh n (UmIojmmI for hlu h work Among 
them are sand blast nun hints oqulpiied with revolting 
or re< lprix utlng tabh s \ most re*** nt method of sand 
blasting and out wlikh Is upplhHhh to ttit largest cast 
Ing* 1* that making use of u hose through which sand 
Jn driven b\ compresKul air with great for<v The hose 
1* provided with a iu»7rh so that llu sand bltt*t can be 
directed on (ho niHflugN In order to prevent injur) 
to workimn from not only the dust but the sharp 
parthh** of wind ns well the work Is usually done In a 
loom especially Intituled for tho pun K, se The room is 
usuall) equipped with n ventilating system, and the 
worker 1 h prodded with a sulistAiitiul hood or helmet to 
protect his heart and neck from the stmri> *and that re- 
Iwunds from the oustings Tlie workmau must wear a 
respirator hi wbkh the sponge t* wnstautly moistened, 
In order to breath the air without danger Only men In 
perfect physical condition should be selected tor the 
work, since it Is most trying on the lung*. 
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Highly magnified views of the fibres most common fin the manufacturing of fkbrfcs for wearing apparel 


Textile Fibres and Their Characteristics 

Microscopic Studies of Common Textile Fibres and What They Disclose 

By Karl B Lamb, Ch E 


F EW persons Indeed know the nctual appearance of 
the Individual fibres from which a piece of cloth 
they may be examining Is woven, or anjthlug ahont the 
methods employed In preparing nnd using these fibres 
While exjierieuce has taught them to diKtlngnlsh be¬ 
tween wool, cottou and silk still these term* mean very 
little to them except as concerns the finished product 
How many realise that a singlo thread of No G 
sewing silk mny contain as many a n 1000 cocoon 
threads side by side or that each silk cocoon contains 
from 2,400 feet to 1 mile of oue continuous thread? 
It ‘requires about 2,000 cocoons to provide one pound 
of silk therefore, there in represented lu a pound of 
silk approximate!; 5 000 000 to 10000 000 feet or in 
round numbers 000 to 1 800 miles of fibre Considering 
tli? higher figure this is enough to stretch nearly two 
thirds the distance across the Vnltcd States 1 
Equally startling U the fart that each wool fibre as 
It comes from the back of the sheep Is covered with 
tiny scales and that it Is the Interlot king of these scales 
which enables wool to be ‘felted” It is likewise in 
teresting to learn that wool Is reclaimed from old 
clothes ami rags and rewoven Into cloth, and that the 
reason why cotton can be spun Into very fine, itrong 
yams Is because the cotton fibres are of a very fine 
diameter and are flat, twisted ribbons In structure, 
which fact enables them to “kink ’ together and Inter 
lock. 

The accompanying enlarged views of a few of the 
common textile fibres disclose certain characteristics of 
those fibres w hieli arc unknown to the naked eve The 
first Illustration Fig 1, shows a single cocoon thread 
as It Is spun by the silk worm, greatly magnified This 
raw silk in composed of about 80 !*r cent pure silk and 
20 per cent silk gum The silk itself Is formed by two 
glands In the body of the worm, and during the spinning 
of the cocoon it flown through two channels in the 
head of the worm Into one exit tube The silk is, there¬ 
fore, composed primarily of two single threads or fllft 
ment% At the same time as the silk filaments are 
being formed, the silk gum is being prepared by two 


other glands aud flows out with the filaments, cement 
lug them together This gum Is of the consistency of 
fairly thin fluid when It emerges from the glands but 
It quickly coagulates upon coming In contact with the 
air Tn Fig 1 the twin structure of silk fibre can be 
readily seen 

in Fig 2 appears a photomicrograph of a silk fibre, 
showing a defective spot where the gum has failed 
to hold the two silk filaments together, allowing them 
to split apart This view, as well as that appearing 
In Fig 1 depicts the characteristic glnsslike smooth¬ 
ness of the silk fibre, which property gives it the beauti 
ful lustre that distinguishes silk fabrics. 

The next photomicrograph, Fig a, shows a mass of 
cotton fibres that, as can be seen, are ip the nature of 
flat, twisted ribbons. This peculiar rtfucture of the 
fibre Is characteristic and ts the cause of cotton's most 
Imittifant trait, namely, the facility with which it may 
be spfin Into very fine and strong yams. As win he seen 
from the photomicrograph, It Js evident that when the 
fibres are twisted together the kinks interlock, thus 
forming a strong compact thread 

Mercerised " cotton Is formed by treating ordinary 
cotton with caustic soda, causing the fibres to swell and 
to a greater or less extent lose their twisted structure. 
They become smoother and thus give * much higher 
lustre to the fabric made from thorn, 

A moss of Merino wool fibres appears In Pig 4. 
Merino Is the finest of the wools, and a close examina¬ 
tion of the photomicrograph reveals the fact that the 
hairs in covered with tiny scale*. When the wool 
fibre* are worked and mas s e d ctoady together* the 
scales open up and interlock with on# another. Tttfs 
feature results In “felting,” whkhaoattas wool to he 
used for felt hats and other purpose* * , 

In Fig. 5 appear* an excellent example of the ap¬ 
pearance of shoddy under the lafcwvbop* Sew wool 
fibres tn cloth have clearly cut sod* the some as wtea 
they were cut from the beck of the shefp. feftW y, on 
the other hand, is obtained frogs aw 
a process of tea rin g, hackling «ad co kfltog , i 


leaves the ends of the fibres macerated and tom, as 
shown. 

Magnified a great number of times, there appears In 
Fig 0 a mane of linen fibres. These come from the 
inner bark of the flax plant and are long and of great 
strength Accordingly, the fibres are fairly smooth and 
as a rdsult good linen possesses considerable lustre 


Solidified Naphtha 

T HE hydro-carbon oils have been solidified In the 
laboratory many times by many experimenters, but, 
heretofore, the process has not been exploited oom 
merclally. Now, however, a New England chemist bai 
succeeded in solidifying naphtha on a commercial scale, 
and Is putting it on the market In compression top cans, 
as a household commodity* The naphtha, which Is 
solidified by a process analogous to saponification, has 
much; the seme appearance as vaseline, and is of about 
the same consistency It is claimed that It has many 
virtues which are foreign to the liquid hydro-carbon, 
chief among them being Its solubility in water, which, 
combined with the fact that It has all of the grease- 
removing qualities of liquid naphtha, renders It a highly 
efficacious article whyn used In the laundry Used un¬ 
diluted, It is said to be Ideal for taking spots out ot 
clothes, deeding and polishing furniture, automobtU 
bodies, etc It burns readily, but, not "being * highly 
volatile, will not explode under ordinary conditions. 


A Jtvfr form ot potato potter; which appear* twt 
^ practical aa well a. efa{to> la the object ot a JTencb 
Mat to recent data. It eontoats of a lane trace ot 
rptf qt Jhetal about • tndiea eqw#, thie beta* fitted 
P tt fii#er«Wh make-to to at**. hU^to ,tki| .ttfeto 
to « aatoewfcto oonam jn&fr too 

laotfi to tt) trwae ao to to tow DP |MMP ton to 
k Sa 1 tnrib square, hr the use el vets kWMral 
DOMpaii wines m nta wy nHwrtsqu^ i«t#awpei 

-to «*»«*** Wtott mi* totstoia 
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rth&W iwwdlCap* todsr which window 
I famoftimtors have labored In the 
plit Art toe veil known to rsquir# on 
satpIanatiPh of theta. Buttes it 
t« state* however* that heretofore Window 
demonstrators hero had to possess not a 
Uttls ability in pantomime acting, and 
suc^ pcfinta as could not be conveyed to 
the audience by visual mean* have bad to 
tz*e ths erode vehicle of lettered cord*, 
a means at once time-consuming and un- 
©onvihctor 

In an endeavor to give window demon¬ 
strators a better opportunity of exercis¬ 
ing their •atotmanahlp, an electrical 
manufacturer has recently introduced a 
joud-epeaktag telephone equipment espe¬ 
cially designed for this purpose. A* will 
be noticed in the accompanying 1 Uultra 
tlom the loud-speaking telephones, fitted 
with amplifying horns, are fastened out¬ 
side the store window, while the demon¬ 
strator Within use# a conventional type 
of telephone transmitter into which he 
speaks. If he desires to have both hands 
fret* ha can wear a transmitter fitted with 
straps which hold It In position, similar 
to the equipment used by telephone oper 
ators, Thus can the demonstrator go 
about his work without a pause, speaking 
all the while to his interested audience 
standing outside* 


Parallel Packing of Nails by Electricity 


W ttKN next you go to the hardware 
store to buy some nails, you may 
notice a rather startling innovation which 
baa been made In the packing and han 
dling of nails in bulk Heretofore they 
have been dropped loosely Into a keg and 
the pieces locking and interlocking as 
they do from a mass which is almost lua 
I penetrable to the scoop general!} pro¬ 
vided in the hardware store for the pur 
pose of removing them from the keg. Tho 
scoop Is almost siu>erfluous, for the clerk 
is invariably compelled to remove tht 
uails by band and place them In the scoop 
In which they are convejed to the scales 
But now things are different You will 
find the naila nicely and accurately ar 
ranged In a box, parallel to each other, 
so that their removal by hand is a simple 
matter 

The greatest advantage of the new 
method, however, is that the nails ays 
tenmtlcally laid in a box Will occupy a 
little more than half the space required 
when they are dropped in the keg In 
one of the accompanying Illustrations the 
boxes being filled by the machine have a 
capacity of fifty pounds each although no 
larger than a five-pound confectionery 
box 

The machine for packing nails in the 
manner described Is of German origin 
and Just being introduced Into this country 
Its operation is based upon the principle 
that linear Iron articles when brought 
into a magnetic field will automatically 
take a position parallel to the lines of 
force. The machine consists essentially 
of the etectrlo paralleling mechanism, a 
feeding trough and a shaking device. By 
means of the latter, the halls glide gradu 
afly Into the paralleling mechanism and 
while still falling are drawn to the direc¬ 
tion of the lines of force. The n*Us are 
passed into & tray fixed between the two 
magnetic jfcjqs and at Intervals the tray 
is pressed downward and the contents 
emptied into boxes. With but little ad¬ 
justment the machine may be made to 
handle any rise of halt The parglMtof 
mechanism maw direct correct at no or 
rmts ptosspt s. 


AB-Sfrt ErtH>plw vS» 
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telephone transmitter and loud-speaking telephones 



Okl and new methods of packing nails 

U th* left 100 pournlw of nails packed by electricity Id the center 100 pound* of null* 
packed by the old method, at the right, ten 10-pound carton* of nails packed by electricity 



Bedro-augaetfe mackhte which packs wire nais In parallel, saving space and 
todUutlng subsequent renters! from the boxes 
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flown at Ron(lv!lie, Mass., <m December 
12th, by Lt, Byron Q Jones of the r 8 
Army aviation con®» with eminent 

BIlCriHiB. 

Tbe new mn<h1ne mav be generally di*- 
scrlbod «h a hlpbine with a wing spread 
of Qf> feet ovt 1 * ull Animdlaui Kteel n»- 
phucH the usual wimMcu framework, re 
suiting in a flying mm hint of uuiinuhI 
strength A iuu*t coiunundnhlc fmtiiro 
U that all the parts have been Miami 
ardlxed and atamiKHl out l»\ nmdiimn 
lUHurlug perfect interchaiigoahliliy and 
ready repairing Iu fmt, the construction 
follows the unit throughout, the 

planes being made up In sett lens tlm 
number of which mu lie altered to meet 
the requirements of the wrvice for which 
tlie machine is InUnfled. Then again If 
a section of tho planes has lieen damaged 
In use, it becomes a simple multir to 
remove the damaged portion and replace 
it with a new unit Incldentnlh thin 
form of construction is inexjtenMlve 
I quipped with a 340 horeoqiowpr en 
gine and a propeller mounted in front of 
the nacelle, the new battleplane Is capable 
of a speed of 1K> to & r > miles per hour Its 
fuel tanks have a capacity sufficient for n 
flight of 800 miles. 

Perhaps the most novel feature of this 
unique aeroplane are tho two gun turrets 
mounted at the Bps of the planes. These 
It is said, will be almut 8 feet long by 
2 Vj feet wide and will proWdc room for 
a rapid fire gun and gunner 1 be placing 
of the turrets at the plane tips permits of 
swinging the guns through a vertical arc 
of over 00 deg and a horizontal arc of 
somewhat over 200 deg 
In times of peace the battleplane eau 
be adapted to peaceful pursuits such an 
tho carrying of mall and express jmrkages 
by using the gun turrets as baggage 00 m 
partmente, In which instance it is wild 
they can bold about flOO pound* with 
safety and without appreciably altering 
the siloed of the craft. 

Animated Drawings in the Moving 
Pictures 

P VTRONR of the moving picture dhows 
find mmh amusement in the animated 
cartoon* wherein the moving parts of the 
picture originate In series of drawings of 
which each successive picture allows the 
object in a slightly advanced position from 
that which lt occupied in the Inst preoed 
ing picture, and these when rapidly pro¬ 
jected on a screen causo the persons, 
nnlmuls or other objects to appear to move 
In (he same ninnner as they do In U 10 
ordinary turning pit turn. Patents have 
l>eeu granted illustrating efforts to faciH 
late the production of them; cartoons on 
u commercially practical mule One of 
these patents was issued In the summer 
of JIH4 to John Randolph Bra} of \tw 
York i Itv Ueullaing tho labor of ri prodin 
lug by drawing the background in each 
picture, this inventor prints on a eerie* 
of sheets of thin trunsiwrent pai#»r tho 
same background or grouping of sta 
tlonnry objects. Tho urtlst then draws on 
each printed sheet the objects which it 
is desired to represent as moving kikIi 
moving object being drnwu on the mi<xvod 
Ing sheets In slightl} ndvnnced positions 
After the *erh»* of Hheel* or pictures are 
completed they are photographed in sue 
cession on a klnematogrnpbk film which 
may thou lie projected upon a screen in 
the usual manner 

Since the Rra\ patent a pateut relating 
to the nuhjtK t has been Issued to Karl Hurd 
of Kansas Citj, Mo, In which a back 
ground containing the stationary parts or 
the scene la produced on a sheet and the 
movable objects are produced In sueoca- 
alve positions or pose* on separate sheet* 
of trnwqwrent material and then pbob> 
graphed in succession on a kinerasto* 
graphic film, each picture of tho series 
being formed by & separate sheet of the 
transparent material placed In front of 
the background sheet, the latter being 
visible through the transparent sheets on 
which the successive positions of the mor 
able objects are produced. 
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Strategic Moves of the War, December 3Otft,,tl0t5 

By Our Military Expert 


HP 1115 Turkish theater of war in now of particular 

* lutereHt, for the formation of a strong Teutonia 
army of invasion to be rtlretted ugalnst Egypt and 
the Sues Canal Is cnrrentlj reported. BttCh Invasion 
mny be attempted <‘olncldent with tho completion of 
the railway from suitari to Medina running through 
Palestine, but tin njzisenHUs of opinion of those who 
have studied tin situation holds that tremendous dlffl 
eulttos must lie ouroome before any total measure of 
Ton tonic HUtross tan be reaped* while preponderant 
numerical strength is essential for such a serious un 
dertaklng due to the grout length of the line of com¬ 
munication and Its vulnerability From Scutari to 
Maun, where the railway bends to the mist near Aknba 
In Palestine, la tweho hundred miles, and the way is 
threatened in mail} places 

liwt any such attempt will be made at present is 
scarcely credited unless, indeed, the Invading force 
be composed almost exclusively of Turkish troops, num 
bers of which are engaged elsewhere It presupposes 
a change In the existing general situation If a move¬ 
ment Jn force Is attempted, Salonikl may be abandoned 
by the Sntente and the forces now held there be 
•hunted, via the Mediterranean to the 
d ArlshAkaba line, which guards the 
northern approach to the Gulf of Hues 
and the canal proper And whereas the 
Mediterranean wlU be available to the 
Entente for supply lines, the railway la 
apt to prove inadequate for Teutonia's 
similar needs. 

Tbti much mooted question as to 
whether the Central Empires are feel 
lug the pinch of adversity through food 
shortage and the lack of materia In for 
the manufacture of munitions and other 
necessities, may well draw attention to 
the Very Interesting map accompany lug 
this article, upon w hlch Is indicated the 
location of natural resources of the ter 
ritory within a radius of about 600 miles, 
surrounding the Black Sea 
» First and foremoat, even beyond the 
necessity for war supplies, arise* the 
food question. In no possible way can 
a war be more quickly concluded than 
by tha cutting off of food supply to an 
opponent In the Franco-German war 
Baris was only starved out after a des¬ 
perate defease. The acquisition of Tur 
key as a Teutonic ally opened up the 
resources of that country as a food 
depot rendering available to a certain 
extent an amount of foodstuff over and 
shore that required for home consump¬ 
tion. Along the line of the Bagdad 
Railway—the portion beyond the north 
ern border of Mesopotamia being as jot 
unfinished — are to be found certain 
cereals and other foodstuffs which may 
be utilised for export into Teutonia 
But Turkey Is neither a wheat nor yet 
g com country—products much In de¬ 
mand at the present time 

That portion of Bulgaria to the north 
and northeast of rhlllppopolls, which 
might almost bo called an agricultural 
oasis of Hrahle land in a desert of Balkan 
mountain, produces a considerable qnau 
Mty of wheat which has become available through the 
slluement of Bulgaria with the Teutonic cause, other 
w beat lands ere to be found In Houmanla In the light 
of the latter s position of armed and wavering neu¬ 
trality, how much of the produce expediency has per 
mltted to flow out of the state liviug under the prob¬ 
ability that within n short time It will he needed at 
bona la problematical 

Hussla Is lu far letter case The lands skirting the 
northern shores of the Blnck Sea constitute a wheat belt 
to n depth of three or four hundred miles, amply tappod 
by railways figures are not available as to the extent 
to which the district has been drained of men for the 
forces In the fU U1 probublj largely—yet, taking Into 
consideration the lifelong habit of field labor to which 
the peasant wouun lane been accustomed, it is reason 
able to bellere that a sulIUhnt human force Is avail 
able to Insure a plentiful harvest 

The beet sugar dlstrht of Husain lies close to a 
threatened locality for It is luirely behind the Russian 
line whore it fronts flit Austrian north of Bessarabia 
Science having demonstrat'd the value of sugar as a 
food this cultivated resource Is of some Importance In 
the economic scheme, 

I he local and available minerals necessary to the 


manufacture of munitions are scattered* Iron deposits 
lie thickly in the Husslan section north of Uostof, be¬ 
ing surrounded by ample coal fields. The locale, con¬ 
trolled by four branches of a main railway line, pro¬ 
vides far more raw material than the smelters of 
Hussla can adequately handle under existing condi¬ 
tions, In tho vicinity of Tlfli* ore other deposits of 
Iron, for the transportation and utilisation of which a 
railway run* from Tlfli* to Pott, on the Black Sea 
Adjoining the petroleum fields to the westward of the 
Caucasus are other iron-ore sections, though trans¬ 
portation facilities are not a* good here a* In the 
aforementioned localities 

Accruing to the advantage of Teutonia, iron is to )t>e 
found In Turkey, Just south of the Sea of Marmora. 
In addition, beginning about one hundred miles south 
by eaat of Smyrna, iron deposits range near the north¬ 
eastern coast of the Mediterranean as far eastward as 
Alexandrotta According to tho latest available in¬ 
formation, the Bagdad Railway is not connected as 
yet across the fifty mile gap extending from Adsna 
toward Eregll, northeast of Alexandretta, until this 
discrepancy U remedied, the transportation of ore must 
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What Turkey and Bulgarin hare to offer their Teutonic 


be difficult, but In ail probability the railway construc¬ 
tion work is being pushed to the limits of endurance, 
not only for the sake of the minerals, but to establish 
direct railway connections with the Turkish interior 
and toward Egypt as speedily as possible 

Ooppcr, that most important element In the menu* 
facture of certain war Implements, Is found In limited 
quantities tu southern Bulgaria, while Turkish produc¬ 
tion of the njrial is restricted to the vicinity of Tire* 
bolu almost at the southeastern bend of the Black Sea, 
and farther south along the Euphrates. But as there 
are no railway lines whatever in the auction, bene¬ 
fit of the deposits cannot as yet be had by the 
Teutons except by laborious caravan convoy or on 
the Black Sea, subject to interruption by the Russian 
naval force 

Hussla possesses copper mines about * hundred miles 
south of Tiflls, and within comparatively easy reach 
of Julfa, Just to the northward of the Ptfdw border* 
The railway from Tlflis to Julfa opens this region for 
use, although its secure possession may be somewhat 
threatened by the proximity of TdHtlsh forces 
which the balance of war may sway into active 
minnoe 

Lead of principal use as a tutor for the ttsej- jacket*} „ 


Imltots of modern wartotr l* found in Tdrkey near 
Angora and southeast of Bofela, a railway torm&ma 
from Smyrna Zinc, manganese, iron and opal art 
also In the vicinity, which is very rich Da into* 
erals. Lead Is also available mar Eregli, oft tbs 
Bagdad line. 

Coal, that necessity for tha feneration of steam tor 
locomotives and various factories, to rather abundant. 
The Entente to towed by enormous coal deposits to 
the Black Boa section north of Bostof, and there ere 
ample railway facilities to expedite its employment 
Two hundred miles to the southeast, on the mats ]ii ^ 
are other coal deposits, nestling in the foothills at the 
Caucasus Mountains, while still others Ue to the north* 
ward of the Tlflis Railway* 

There are small coal deposits to Bulgaria. The south 
shore of the Blqck Sea offers a certain amount of the 
mineral to Turkey, while others Ue north and south 
of Smyrna 

The advent of the automobile as a principal mtni 
of field transportation, with the utilisation of motor 
cars for countless purposes In warfare, has necessitated 
conservation of the natural resources from which gag* 
oUne is made, The Entente seems to 
have a little the better of the propo¬ 
sition, for to the map-section shown 
the Bagdad section appears to include 
the only petroleum fields at the service 
of Teutonia, and It Is now threatened 
by the proximity of English forces to 
the vicinity of Bagdad. The Russian 
territory west of the Caucasus is rich 
to the product, transportation of which 
1* easy by rail and water Other large 
reservoirs of petroleum are found near 
Vladikavkaz near the Caspian Sea. 

The petroleum fields of Houmanla 
are subject to the same question ss af¬ 
fects the wheat of the section. In all 
probability much of this fluid finds Its 
way Into Teutonia through commercial 
transactions, for the supply to rather 
more extensive than would be needed 
for Roiunanla’s possible future military 
operations. 

In Turkey a certain amount of cot¬ 
ton is found available for Teutonic use. 
It Is distributed as follows east of 
Smyrna» in the vicinity of Aleppo and 
on the Kurdistan Mesopotamia line, to 
the Merstna Eregli section, Just north 
of the Island of Cyprus. All these sec¬ 
tion* are touched by railways, actual 
or under construction This cotton is 
used in the manufacture of explosive* 
and for clothing. 

Egypt, on the other hand, supplies for 
. the Entente at least five times os much 
cotton as Turkey can offer to the Teu¬ 
tons, although there Is at present some 
difficulty experienced In furnishing Hus¬ 
sla a proportionate quota on account of 
the lack of ports of entry and the bulk 
of the commodity 

Upon analysis, therefore, it Is not be¬ 
lieved that the food and mineral re¬ 
sources of Turkey and the vicinity 
gfford any great material benefit to the 
Teutonic cause. The section has never 
been noted for Its exportation of foodstuffs, and there 
is no reason to suppose that matters are greatly hat 
tered under present conditions for, where transporta¬ 
tion is concerned, all the eggs are to one basket—tbs 
Scutari Bagdad Medina railway 

Death at William Howard Don* 

H AVING attained 111, eightyOUrt yeor, Doctor VQ> 
Hun Howard Deane* voted a, a hymn writer and 
ootnpoeer of mnrio, peeaed away a. DocwDBer SSvd At 
hla homo In 8oatb'Onu>g& &> J. ’ 

It wm through tbe InrenUon of woodworking nm 1 
owner, that Dr. Doom, who waa boot near NorWldb, 
Cornu became wealthy HO wm ah ardent etndant at 
moeic and at ono-rime toured toe world making a etvds 
of the mtfric of each nation and bringing touA ,wlm 
him a ret* ooUectJoh of tabUonl Inetramawta, which he 
gam to the Ctoebmatt Art MdaaWa. Dg, Domm wra&i 
a «m>t?er of rikofeh brake, and It waa dimifeJBMStt 
Fafcy Cheeky method her high poridoo M « aym 
wtftar fa capietttto M* *feK fjg'lMkSi'Vol* 
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TV Nadottil Guard 

To t&« tttftOY Of the HfWtMtme AUfUttCAH ’ 
lit a retriat issue ” CltUeri *’ presumably from Texas 
Ukm «tt<seytio<i to toy article of October 28rd ndvocat 
in? strike doty be assigned to the regular Army only, 
titered exempting the National Guard from such aerv 
te* M/ only answer to this citixen Is that, if Uncle 
8am tods the regular Army the beat policeman he has, 
H WOOld he foolish to put any one else on the job 
Thgt Is sot the only reason why the Guard should 
not hAYO to do police duty It ts compoeed at present 
of a War busts ess men and their clerks. I do not think 
it will be disputed when l say there is practically no 
brawn fat the National Guard, and the strike duty re¬ 
quirement ii the cause for the laboring man not l>etng 
enrolled My idea Is to improve that which has merit 
as welt as retain It We need look no further than the 
National Guard for our cltlsen army* Membership lu 
that body should be the natural vent for the patriotic 
feelings of every healthy man between the ages of 18 
and 46, The Government pays all expenses, and en¬ 
rollment does not mean that you will be taken from 
your labor, does not conflict with any religious prin¬ 
ciples. The only reasons there are not 10,000,000 men 
In training to defend their country Instead of a little 
over one per cent of that number is, first, the false 
security from attack we have heretofore contented our 
selves with, and, second* the prejudice held by the great 
masses of the American nation the working people, 
occasioned by the use of the Militia in labor troubles. 
My high minded “Oltlsen” casts a slur on the Na 
ttonal Guard patriots on general principles apparently 
Let me tell you " cltiien,” as you call j ourself, the 
National Guardsman Is the only patriot, not a regular 
soldier or a sailor in the United States to-day, who ts 
preparing himself to defend h!s country 
It Is always well to acquaint oneself with the subject 
before venturing criticism The governors of the states 
no longer have supreme command of the Militia That 
office is now held by the President of the T nttod States, 
and he can order them for service anywhere within the 
borders of the natlou The present Congress will no 
doubt make that anywhere under the Flag 
Likewise the statement l* wrong that the last Con 
grew made provision for enlistment in the regular 
Army for a term of eight months. I earnestly hope 
some such legislation will be enacted this term Eight 
months' training will not make a soldier, hut rc-enlist 
menu and a changed sentiment towarvls the profession 
of arms—-which means the soldier—will do wonders for 
the Army But do not for a moment think It is going 
to obviate the necessity for the National Guardsman 
We need every man trained to take his place In the 
ranks, it Is the only sure protection for a peace loving 
land 

If allowed to do so, the National Guard could furnish 
many times 100,000 men for an appreciable length of 
time each year, who would always be found with no 
doubt as to their standing In time of war 

PATBIOT 

Colorado 



Stability of SMp* 

To the Editor of the SctiNTifio Amwcan 
W ith reference to the letters of Mr C D Irwin re¬ 
garding the “ Statical Stability of Ships,” permit me 
to sky that It is by no means a simple matter, under 
varying conditions of load or trim and the effect of the 
human equation in arranging such elements, to assure 
perfect conditions of stable equilibrium In seagoing 
vassals. 


When designing a w sister ship,” if a little mora cargo 
capacity is desired, or a slight increase of speed Js do 
mended, the former can be easily attained by adding 
to the depth or length of the vessel, and the latter by 
adding to the boiler power, and. by increasing the speed 
of resolutions. Should such desired increase be some* 
what overdone, no harm will accrue. But, if greater 
kutical stability is required, care must be exercised so 
that this element may not he overdone, as, short of 
beli* absolute^ unstable, it Is almost as objectionable 
to hate top much Stability of form, aa too little. The 
great desiderata, since the proportionate dimensions of 
ship* have beep more scientifically defined, are that the 
maatere and officer* of yemts tttould possess at least a 
«*Mtaiefttjife imowledqe of the principles governing 


tbfelrtattoa! stability of floating bodies, and that ail 
rewrite pbotfld t» tuppUSd with curvsa of atabliity, or, 
flUfrims. Vessels possessing 

m wZmkMf Mfl4 t W* *» 
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many large vessels a trick had uo rn Ha centric height, 
In the upright position, which were perfectly safe in 
any seaway, so long as the cargo or ballast was ho so- 
cured that U could not shift The “ Austral,” ” Ham 
monig” and the "Canopus” were frequently afflicted 
with a minus metacentric height, and yot they run 
dered efficient sea service for twenty or thirty years 
The most extreme case of disproportionate dimensions, 
however, I ever Investigated during an experleiue of 
fifty years, was that of the “missing” steamer ' City 
of Limerickher extreme breadth was T4 4 feet and 
molded depth 31 0 feet which gave the extraordinary 
ratio of depth to breadth of 0 92 whereas this ratio 
should never largely exceed seven tenths, and in freight 
boats 6 should be the limit 
Regarding the deformity of the " Limerick ’ lot me 
quote an extract from my paper read at the Interna 
tloual Engineering Congress ” A few years since a deep 
nnd narrow steamer the ‘City of limerick 1 had Ikmui 
made still deeper by the addition of a third deck The 
government authorities being advised by some of the 
best experts of the danger attendant on a sea voyage 
with that craft, she was stopped, after being fully 
ladeu, by my good friend Mr Gulggln, the detaining of 
fleer 

It would seem that that gentleman, though nn ex 
cellent shipbuilder, was Ignorant regarding the cargo 
on board, or was unaware of the effoct of the weights 
carried, and the distribution of same indeed ho much 
so that all the powers of the Imperial government were 
insufficient to stop tive departure of that vessel for 
as it happened at the time, she had stability due to 
weight, by virtue of some six hundred tons of rail 
road Iron, stowed low down in the bottom This low 
ered the center of gravity about two feet apd secured 
a temporary metacentric height of nearly eight tenths 
of a foot This, though small, gave the same result as 
would four feet added to the breadth 

With no iron In the bottom and the bolds filled 
with homogeneous cargo, such as coal, there would 
have been no uivtncentric height the center of*gravity 
being then fully three tenths of a foot above the rneta 
center Indeed, the height of the metacenter* was not 
more than three and one half feet. The 600 tons of 
iron stowod in the lowest position in that steamer was 
essential to obtain statical stability, but such a dis¬ 
tribution of weight in a vessel having stability due to 
proportionate dimensions or form, would have caused 
excessive stiffness and rolling, because of the combina 
tlon of low position of the oenter of gravity—due to 
weight, nnd the high position of the metneenter—due 
to the great breadth of the water plane Let me prod! 
cate from this that the board of trade surveyors or 
inspectors of hulls, are not generally competent to rule 
on such points as these, especially as they have no rules 
to guide them " Joseph R Oldham 

Bed Fire 

To the Editor of the Scientific A Michigan 
The best red fire, but not the cheapest is an old 
formula used b> the Boston Comedy Comi>any about 
1860 It keeim well nnd with but little danger of spon 
taneous eomhustlou Hold then at 43 a pound strnn 
tium nitrate powder four parts potassium (hlorate 
powder, two jmrta, gum shellac orange ground fine, one 
part Mix well on paper’ To be burned in a long 
narrow train 

Gko H Habtwell. 

Nouthbridge Muss 

Light from Broken Crystals 

To the Editor of the Hcusktikic Anmucan 
Id your Ihbuo of November 20th there Is an article 
on ” Light from Broken Crystals ’ 

In connection with this subject, I would add that 
the luminescence described is very nicely shown when 
breaking in a darkened room, the ordinary thin pep¬ 
permint and wintergreen wafers, as purchased from 
any candy dealer 

Uhas O Rhodes 

Groton, N Y 

Opening for American Manufacture* in India 

To the Editor of the fccncNTinc Amehican 
One of the first results in India of the present war 
was the complete stoppage of all the supplies from 
Germany, Austria and Belgium of the hardware, glass 
and china wares, furniture to>a chemicals tissues, 
paper, drugs, tools, liquors and other goods that for 
many years have arrived from these countries Much 
public interest la being shown in project* for the ex 
tension of local industries In order to render India 
•elf sufficing, but a reference to the current issue of 
the Indian Textile Journal will show how much 
preparatory work this country has still to accomplish 
in order to furnish her own requirements Japan seems 
to be the only country that la trying to benefit by the 
prewmt situation, but there seems to be a very good 
optning for many branches of American manufacture 
that at present are Uttit known In our markets. 

* TUs It sot tbs mstscsstri* height 


Our review of the 1 ml uh tries of India is the retail 
of nearly 10 jearn ptrsonal i xpericuce of the country 
and Its people ^ 

John Wauj&A, O E, 
Editor Indian Textile Journal 

Bombay India 

The Question of National Defence 

To the Editor of the Schntifu \\min vn 

In drnling with the question of imtlonnl defence wo 
should recognise tlmt our position U |Hcullnr to our 
solves T alike b ngland loss of sea control does not 
mean certain national ext hut Ion although it docs mean 
certain defont In order to insure \Utory we should 
have a navy L r battle fleet which would be sicnnd 
to none including England s at tin point of mnlH't 
This does not mean a navy gruili r than England s 
but one second only In size It should Iw? large enough 
to make the dispatch of a battle fleet strong enough to 
cope with It dangerous to England's safety through at 
tar k by another power 

The only successful defence Is attack The present 
programme of the administration calls for 85 coast de¬ 
fence submarines as against 15 sea going, or fleet, sub 
marines For two reasons we may consider const 
defence vessels as worthless 

Find —They ennnot lie in line with the battle fleet 
In geneial engagement nnd that is what decides sea 
control 

Second—They nre worthless practically, for defence 
If the enemy through the weakness of our tattle fleet 
secures control of the tea he will, as at the Ub rdsnellea, 
take measures to neutralise them Their cost put into 
the hnttle fleet would accomplish something towards 
securing sea control, which, after all is what a navy 
Is for, not to maintain navy yards for the political In¬ 
fluence of their workmen We may safely say that the 
submarine bubble has burst From such reports as are 
published, the only submarines accomplishing Anything 
are of the sea going type Therefore it seems tie part 
of wisdom to construct such submarines os we build of 
this type 

Summing up the naval situation, we should develop 
and maintain a battle fleet able to meet and destroy the 
enemy on the sea The money now wasted in the 
maintenance of unnecessary navy yards, for political 
reasons, keeping iu repair ships worthless in a general 
engagement, for economical reasons and building smalt, 
cheap coast defence vessels, for sentimental reasons, put 
into the hnttlp fleet would accomplish much 
tor coast defence we should rely primarily upon sea 
control swvindnrily on coast defence fortifications 
manned by a well trained personnel, with sufficient 
mobile forces to repel landing parties. 

Our military development should follow the lines of 
ntta< k The Lord forbid that we should be compelled 
to wage war but if we must fight let ns do the enemy 
all possible damage It Is better that his cities be laid 
waste than ours The following suggestions are made 
to accomplish this end 

First —‘A cltiscnry trained and accustomed to bear 
arms ' The Swiss military stem would be ideal for 
this puritose 

flmmd — \ regular nrm> of sufficient rise to man the 
coast rtefenere hold our colonial possessions and pro¬ 
vide au extHHlltlonary force sufficient to make and 
hold a landing on the enemy a t< rrltory until rein 
forcemeats arrive *or this purpose wt should call for 
volunteers from those who had finished their first year’s 
training In the national militia falling to secure 
enough men in any one year to fill the ranks conscrip¬ 
tion should bo resorted to. These men to nerve from 
three to five years with the colors and then go Into 
the army reserve as distinguished from the militia 
reserve. 

Third —Attolish tho state militia and hnvp all mill 
tary forces In the hands of the Federal Government 
buuith— Ihe establishment of a conncil of national 
defence made up of the combined nrinj and navy gen 
eral staffs This council to have entire charge of the 
making up und administration of the budget for na 
ttonal defence absolutely without regard to the political 
aspirations of budding congressmen 
Fifth —lb« at cumulation of sufficient stores and 
munitions to enable us to take and keep the offensive 
The I'hillpplncH should be held at all costs. From 
a sentimental viewpoint, that of passive resistance 
they are a source of weakness but this viewpoint is 
unworthy of any consideration From the point of view 
of strategy In over seas operations in the East they are 
a base of nitrations for attack 

I believe this development will actually defeml us 
The certain knowledge that we were prepared to carry 
the war Immediately Into the enemv s territory would 
act as a deterrent to the necessity of going to war 
“It la better to make the country an armed camp- If 
necessary—for our own sold lire than to have the 
enemy make it such for his” 

Ron w L. Gomon 

Somerville, Mas*. 



SCIENTIFIC AMERICAN 





Etoetro-therapsullc device used fit conjunction vrftb 
hydrUirk treatment 


Weight-reducing machine making qm of itaunMtl 
current 


Dtrfce tor stfmolaUnf the acthrtty of (bo 
Um 


Curing by Machinery 

Growing Importance of Electncal and Mechanical Devices in Medical Practice 

By Hinton Gilmore 


M KCIIANICH Iibb come to be tlie Immlmulil of inedi 
duo. Tho modern pin *1( Ian require** au elaborate 
equipment of mat hint** lu the practice of his proftiwlou. 
The phi violau of the old school got along %ery uicoly 
with a thermometer nml a saddle twg filled with a 
varied assortment of drug* Kben the more advanced 
physicians of 00 jean* ago contented thenmche* with 
very meagre equipment It was not con 
sldered necessary for the ordtuurj prnctl 
ttoner to turn hl> office Into a machine 
shop. 

With the advance of both mechanics 
and medicine, however, It has been found 
that there are many device* which mate¬ 
rially aid the progress of the IHitlont to¬ 
ward* recovery It 1* estimated that 
where the old time physician could equip 
himself for hl« profession at a coat of 
915 to |30, It now devolve* upou the 
young physician to spend even as high os 
91,000 for a very Inauspicious opening of 
hi* practice 

The use of the X ray, both In diagnosis 
and for purposo* of relief, luvohes ex 
tensive apparatus. The comparatively 
recent science of automatic exercise calls 
for more machine* The use of heat, 
called technically diathermy or ther 
motherm}, requires specially perfected de¬ 
vice* in fact, every phase of modern ad Exercising 
>aure in medicine Includes in Its opera 
tkm some machine which has been created 
to meet the emergency 
While the ordinary practitioner has 
found It necessary to stock his office with 
many mechanical devices, the greatest de¬ 
velopment In mechanical therapeutic* 1ms 
boeu reached In sanitariums. In these lu 
stitutlons, all properly approved curative 
measures are gathered under a single 
management and more attentlou I* given 
to the use of machine* than to the use 
of drug* Whole dcpuitmarts are devoted 
to electrotherapv diathermy, moctmnleul 
Swedish and other phase* of mechanical 
ther&ittutlc*. 

Electrotherapy lu solve* the use of many 
HjH'clal device* The nutoinntk exerciser 
in which the sinusoidal electric current 
1* used Is extremely beneficial in the 
tieutnumt of rheumatism And Rlmllar dls 
ordt r* where there Is a likelihood of 
luumulur utrophy through enforced In 
n< tlvlty 'I he sinusoidal current wbllo 
pnluU*H and shock lew* Induce* \lolent 
luuHtulnr conlrjjmJon Bs the mean* of 
tlectrode* It unit be applied to the bod) 
lu such n way hh to exercise au> »et of 
uiufrlt* llit currart I* CBpotlnllv \alu 

able lu treating cases uf obesity Fnt _ 

folks lose weight re will) IsMnuse of tho ^ 

violent exerclw which It makes |»os*ihle 
Hcy^lcal device* also asslRt materially 
In anwn hydrlatU or ‘water cure treatments, blocs 
1 tie*! Imth* are helpful in cu»* of rheumatism a* well 
is In sc vere nervous disorder* 

1 he c bvtric light bath Is a part of tho equipment of 
1 ‘imtkally every sanitarium. The simplicity and effec¬ 


tiveness of the electric light bath as compared with the 
turklsh bath gives it a place, also In the mechanical 
equipment of the ordinary practitioner 
Mochontcol methods are almost exclusively used In 
the administration of the curative system known as 
mechanical Swedish Vibratory machines, percussion 
devices, tumbling sofas, “ camels ” and “ horses and 



Exercising device that has proved wonderfsDy helpful for relieving the disorders 
Incident to s sedentary Ife 



Tilting sofa—device used to correcting prolapsed organ* aad I* ©vtftomtog offset* 
o f sedentary existence 

rets, blocs other odd machine* ere found useful tn the restoration factor© oj 

m a* well of hoaltb Vibrating chairs, operated hr «otors and Vapor* at 

so arranged a# to set every mnscJ* a-qnirer have been possibility 
Llpmont of found restful and wonderfully helpful in quieting angry U accomp 

and effeo- nerves. Activity 4 


Abdominal kneading mac hlne* are also Included now 
adays in the equipment of sanitariums. The machines 
are readily beneficial in coses of Intestinal sluggishness, 
prolapsed vital organs, inactive livers and other dis¬ 
order* often associated with sedentary existence. The 
mechanical “horse,” a Jog trotting machine that gives 
the rider all the benefits of an early morning gallop, Is 
orten used to set sluggish organs to doing 
their work more effectively 
Aside from the Immediate curative ad 
vantages of mans machines, mechanical 
pursuits of mild vigor are often valuable 
In restoring nervous patients to mental 
and physical stability Wood carving, 
basketry, carpet weaving and day model 
Ing are some of the occupation* most 
helpful In such cases. The secret of the 
work cure lies In the fact that a gentle 
occnpWSfc "prevents the patient from 
brooding over his ill health. The Intro¬ 
spective tendency is thus removed and the 
iwtieut Is then amenable to other thera¬ 
peutic proc ess es. 

The value of mechanics in medicine has 
been amply demonstrated and the science 
of healing Is coming to regard with in¬ 
creasing favor the aid offered by me¬ 
chanical devices; The physician, In 
private practice, finds It Incumbent to 
disorders mwt the advance mode by Institutions 
and the result is that the office of the 
modern physician is coming more and 

_ more to resemble a machine shop, Just as 

the hospital* and sanitarium* are being 
gradually converted into health factories. 

The Current Supplement 

A M Important paper In tbe current 
Issue of the Souektotc Aiubicak 
Supplement, No, 208ft, January lBth, 
191(1, is on the Physiological Importance of 
Phone Boundaries, which to a considers 
tlon of the physical and chemical systems 
concerned in living cells. The explanation 
of the principles and operation of Steam 
XgrWite*, with a number of excellent il 
lustrations, will be generally welcomed, as 
this dass of prime mover* ha* become so 
important for many purposes. Mature 
Study in Agriculture considers an im¬ 
portant subject to its relation to educa¬ 
tional motives and purposes. The Biro¬ 
pen Problem in Arid Boili discusses the 
causes and remedies for deficient crop4 
Off FUms on Water ondon Heronry to a 
valuable study teat throws light on Jbe 
discontinuity of matter and ths jd^r of 
molecules, Waste Fine Wood VtQ4*oHdh 
gives an toterestftg review of the prod¬ 
ucts that can be obtained from this ma- 
mma sffAfOs torial, and of the prot eteo a tofiplttfed. 
m»g mivm* How Gsscotton U j (ode describes- wttfc 
lUwtratton*, the procee* to the man* 
factor© of this high afttoatve, The Kfectftfe Arc to 

Vapor* and duel of Bdduced Femur* dis cus ses the 
possibilities of a lamp with ©tectredes, and 

to accompanied by Uto*tfatkms abd *to#w** Wktdric 

. v. . V- A.. IL ^ 


Activity te Ora Dcpratil lA^oncWM. 
















fRCttfar With Becftfe Wire 

<* fMWrte w»T<i» to £t» txpi oration 


E ^^'oM&VlaMetor w» but notwtai by Ito- 
atott* to **& a»4 Wftt tobttqtWhtly and independently 
patriitefl tor Until**, Swatly to subject ha* been 
trrirtedi both sypfrimmitoUy and theoretically, by Heto- 
rfdb itowy, i^o at tot ▼$* toterested in e ( purely 
ftcte&tto ]pwfctohb to demonstretto of the nucleus of 
liquid.httfi vfilch PVef Wiechert conjectures to exist At 
a dspjtb Of Om>w ton 1,000 kilometers. Some pre- 
limtofy sxjririswat*, however, stowed that facta of 
great topOrtoo* to jfctabre can be learned from the 
Of electric wave# to much smaller depths, 

Tfcis poato4Uty la a result of the tarylng physical 
character of the constituent* of to earth's crust, Id 
which toratotore, whiffh traumnH riectric waves, al¬ 
ternate*^ conductor*, which Impede their passage. 

The v #xpartmeqts of Loewy and hi* collaborator 
Leimfcto have led to the development of a Dumber 
of method* of exploring the earth’* toterior The 
method* tot employed ate baaed ou the reflection, 
refraction and interferawe of electric wave*, and re¬ 
quire both sanding and rewiring apparatus The 
presence and, In favorable conditions, the location of 
conductors (water or metallic ores) are deduced 
from variation* In the strength of the received waves. 

The depth of the deposit la deduced from the Id 
d Illations of the sending and receiving wires for the 
maximum strength of the received waves. Newer 
and apparently more valuable method* are based on 
the variation In the emitted waves which Is caused 
by the electric properties of the Immediate environ 
incut* 

In April, 1018, a company was formed lu Goet 
ttngen for the development and exploitation of the 
various procow. The first practical work under¬ 
taken was the examination of a boring with regard 
to the danger of flooding. The boring was tubed and 
the tube, as it could not be 
removed, was necessarily em¬ 
ployed as the conductor of the 
current producing the electric 
waves* The tube traversed 
a stratum of water, but the 
disturbing effect of this direct 
current was eliminated by a 
special electrical device, and 
the soil surrounding the tube 
was examined with complete 
success. 

In another best t^e antenna 
was placed in a boring which 
was known to traverse a bed 
of day, 20 feet thick, resting 
upon and overlaid by massive 
rock salt The graphical 
records of the apparatus not 
only showed this source of 
disturbance la its known posi¬ 
tion, but also Indicated the 
existence of a thinner stratum 
of day lying below the known 
thick layer The boring crew testified 
that they had, in fact, encountered this 
second clay stratum. 

From the position of the disturbance 
In the recorded curve the distance of 
the source of disturbance from the ap¬ 
paratus can be directly deduced For 
4 time the principal field of applica¬ 
tion of the electrical methods was 
found In salt mines, in which, usually, 
the danger of flooding can be deter¬ 
mined from a great distance 

The success obtained in this field 
led to the employment of the electrical 
method* of exploration In tunnel 
building. Hitherto the flooding of 
tunnels In process of construction lias 
been combatted by two principal meth¬ 
ods. In ops *f these the mountain 
mas* through which the tunnel was 
to be bored was frosen by means of 
pipes, often hundreds of yards long, 
filled with a fretting mixture, and to 
tunnel we* ton bored through the 
frosen mass. In to other method 
water-bearing crevice* were filled with 
cement, an operation often requiring 
month* of labor. Both processes are 
very expensive and neither is absolutely certain. In 
tony cases to expense can be greatly reduced and 
the hitojatuly etotoAted by locating the danger 
ou* spot*to mean* of electric wato thus insuring 
to agtytoto* of to processes «*» tors toy are 

ft# «gjjfas ftw&wd*' #» wprtfeUr t«liS»bJe In 

«*** tiM* «*ft ft* WBfttey** W P W W f on y JtO 

W* toftm o* 

to itffrsjtttf' «r mw and: to scarcity of 
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Water to German Southwest Africa Induced to Goet¬ 
tingen cbmpany to send an exploring expedition to tot 
colony in April, 1614, After three weeks of experiment 
to leader of to expedition reported the possibility of 
determining to premre. depth, and extout of deposits 
of ore and water, without boring, by means of easily 
portable electric apparatus, 

Meanwhile the company has found water and deter¬ 
mined Its depth, by the same method. In various places 
In Germany, and the indications thus found have been 
confirmed by boring .—titrate ha*. 



Mechanical equipment for securing greater intestinal activity 
through a kneading process 



Scene In a department of a sanitarium devoted to mechanical Swedish treatments 
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cedure Is to cover the surface of the water with t thin 
film of oil which keeps the air from coming in contact 
with the warmer water, thus hindering the condeosa 
tiou of the wnUr >Hpor It is believed to be fiosslble 
for a ship which hu« to stop or anchor off a fog bouud 
coast to create a eh ur zone around her by distributing 
storm oil for a time 

Captain h K lloden, In charge of the nautical de¬ 
partment of a well kuowu com Hiamdeuce school tn 
writing on the subject of fog pretention by the use of 
oil cites two Instances which arc In no little degree con¬ 
vincing The lirnt occurred when two demijohns of 
olive oil wen broken and spilled ou the de<k of a 
■teniner anchored off a small South American town, 
near the mouth of the River 1’nrnun At tlie time 
dense fog prevailed, but as tht oil found Its way to 
the water It was noted that the fog cleured mer 
those portions of the surface enured with oil Ihe 
second Instance was observed on board a Htcumir at 
anchor outside of Magdalena, a resort southeast of 
Buenos Aires In the mouth of Rio de la ] Intu Ihe 
fog was very dense and a bunt was sent toward \fag 
(lalcua with a dripping oil tank attached to its stem 
A clearing whh noticed In the \\Hke of the boat but a 
strong wind blowing the fog h cross tlie course of the 
boat warn made the clearing less distinct 
According to Captain Roden In calm weatln r good 
vegetable oil can l>e used v\Ith advantage in (.lulling 
a pathway or zone through u fog bank prodded the 
fog Is caused by the e\ui>oriillon of surface water 
With a strong wind the effect Is lost, except possibly 
In Urn din cl Ion in which tho wind Is blowing The 
effect of wind, however may 1 k> overcome It seems 
by distributing oil over a considerable portion of the 
sea 1m loaed waters, such os New York Bay might be 
cleared of fog by having several distributing stA 
tloim for oil and taking advantage of tides In 
spreading tho oil, thus minimizing Iho < fleet of wind 

A Process of Cold 
Enameling 

T HERE are many small ob 
Jecta whoso beauty Is much 
enhanced by the application 
of a coat of enamel, but whlth 
are not cnpnble of being fired 
A process of enameling these 
In the cold, so simple as to 
be quite practicable for ama 
tours, Is described In La 
Nature as follows To a 
solution of sodium silicate, 
boiled In a closed vessel, there 
is added about five per cent of 
sulphate of lime This causes 
a precipitation to take pluce, 
the ulterior effect of whlth is 
to prevent efflorescences which 
would Injure the looks of the 
enamel Tho solution after 
being once decanted assumes 
the cons latency of a 1 mute 
Which la heated to about 75 deg tent 
to apply to the objects to be enameled. 
A second decantation takes place In 
the vitreoaw laver and this then takes 
on nu unalterable translucence It may 
bo tinted any desired shade either In 
tht mas* or superfle tally, the colors 
bring fixed by (annates of gelatine 
and alum 

Bureau of Standards Studies Sped* 
mens of Bronte 


fJlHE qualltv of metal castings 


wUcfc enssUtes tkf 
exerdtt totted fro* beneUcfc ridtog 


Firtudoi macMss which Is used hi ptamot- 
* teg tttfsslc Activity 


Prerontfen of Fog by ft Btnnket of OO 

T HE use. of oil as ft preventive of fog holds forth 
much promise, although it would appear that Its 
possibilities hsvs not yet been fully determined in tho 
absence of a series of exhaustive experiments. It is 
learned from the Jffpdroyrfpfcto that experl 

ttriht* to prevent the fog* in river valleys have been 
made to France with variable row**, to host re*ult* 
being obtained by empteytog vegetable oils. The pro¬ 


Is 

usually determined by nienHurlug 
the proi»ertltH of a test specimen cast 
from the same metal The Vailed 
States Bureau of ^tmidurels has com 
pleted au lnvretlgutlou of th< vnri 
OU8 foundry operations that Inflm uce 
the projartles of the test apedimn 
for oru of the most gem rally list'd 
alloyH, known as tovormnont luonze 
having (ho comiKWitlon SH copier 10 
tin, and 2 zinc The Bureau studied 
the effects of temperature on <ast 
lags imthods of gating c»r| ing 
molding kind of sand bent treatment 
of similar factors upou the resulting 


and the effect 
mechanical proiartlos 

A nthroseoplc examination of the fractured test 
specimens allowed that (he most common source of 
weakness was the occurrence of oxides within the 
metal. Su<h oxides appear frequently as thin fllmn 
throughout otherwise sound metal, producing n eon 
dltlon of brittlenem and low ductility The results 
of such tost* are of great importance to all users of 
alloys. 
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Morning and Evening Stars for 1916 

By Frederic R, Honey, Trinity College 

T UI inthlli niton omh \(*nr of the nrtlole Morning 
«n<l Evening Star* affords the writer an opi*)r- 
tnnitj to 4 all attention to wlmt maj 1 m. culled current 
unite In the aolnr system lo this end tables are 
gin it which Include the printIpnl elements of tin orbits 
of tlje pluuttH , thetr eonjurutUm* ami np]xmlttoMi, (*on 
junctions of the planets, and their elongations, which 
give the date* when the plain t* position* on account 
of their greater distance from the sun are moat favor 
able for oliservatlon These positions mn} 1 m* \erlflod 
by reference to the plot*, the scab of the orhlts of 
the major planets 1 h very much reduced, whhh 1* ap¬ 
parent on t-omparing the orbit of Mars In the two plot* 
The permanent memt**rs of the solar *ystem Include 
besides the jierlodlc comets the asteroid* ninny of 
whose orbits are very eccentric and are Inclined at large 
angles to the ecliptic But a description of these orbits 
whl*h fill the gap betw** n those of Mar* and Jupiter 
would require «oparat< treatment, and would exceed 
(be limits of this article 

Th# Sun, tht Earth, and ths Moon 
The sun and moon an apparently 
atwnt the same also < e , they sub¬ 
tend nearly equal angles. This (a 
proved at the time of a total or 
annular eclipse, the variation* in 
their apparent diameter being due 
to the varying dlsfamv between the 
earth, the auu and the moon Some 
Idea of the great magnitude of the 
sun muv be obtained bj comparing 
the dimensions of these bodies 
The earth** diameter Is 8 B /. times 
the moon's diameter, and It Is 
therefore about 49 times lta volume 
The sun's diameter (-* 864392 
miles) t* a little over 109 times the 
earth's diameter, and over 1,800,000 
times its volume The diameter 
of the sun Is 400 times that of the 
moon, and 64 000000 times Its vol 
ume. Hence it appears that at the 
date when the earth’s distance from 
the aun Is 400 times it* distance 
from the moon, the sun and moon 
subtend equal angles, < their ap¬ 
parent diameters are equal 
The sun's axis is directed to a 
point midway between Vega and 
Maris, and Its rotation In 
days Is in the same direction as 
the revolution of the plauots—indl 
rated by the arrows A On account 
of the earth’s movement In Us orbit 
the sun’s apparent rotation (the 
synodic period) la accomplished in 
27% days. 

The earth’s equatorial diameter 
is miles, and Us polar di 

smetci Is very nearly 7,900 miles 
Its axis is ludlued at an angle of 
flfUSfl* to the ecliptic, aud la directed 
to a poiut In the heaven* about 1 % • 
from Polaris. The direction of the 
earth's rotation on Its axis la lndl 
cated by the arrow shown at the date Janu¬ 
ary 1st 

There will he a total eclipse of the aun 
February 8rd, an annular eclipse July 29th 
and u purtUI eclipse l>ecember 24th 

A partlnl eclipse of the moon will occur 
January 19th and July 14th 

Ths Ts*r*strial Plansts 

The mean distance between the sun and 
ths earth Is 92397,416 miles hi id the linear 
eccentilclty of the earth* orldt, or distance 
between Us center O and the son (» e) Is V§* 
of the menu distance Moving with a ve¬ 
locity of 18% miles i>er second, the earth 
completes its revolution* around the sun in 
369% daja the average length of the year 
for four >ohw 1m lulling the present one (leap 
>oar) of davs The earth’* place In lta 
orbit 1* Hhuwn for every fourth day Inter 
mediate inwltlob* and iIhUh are easily inter 
pointed. If the plot be placed so that the 
earth * position at anv assigned date Is be 
tween the reader atid iht sun the date* at 
ta<hed to the terrestrial planet* will be rend 
without turning the head 

Table 1 give* the diameter of each planet 
Its menu distance from the nun in terras of 
the earth’s mean dlstfttce, It* velocity In mile* 
per second; Its period in jenrs, and the ec 
cintrkity and lnollniitlon of its orbit 
since Mercury a velocity on account of the 


SCIENTIFIC AMERICAN 



mat eccentricity of Of 
tween 86 miles per second 

second at aphelion the gfentfa j** 
Intervals of two dAys, The ffttin* M » tym **d ** 
Mercury makes over four rmMuUona dtytef tty jean 
four dAtes are attached to each prettlty Ah ft(tear 
eccentricity is the distance between tile eon gty 0 
the center of the orbit 
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of the orbit of Venus la so 
that It la Indistinguishable In the 
plot As a consequence the planet 
moves with a nearly uniform 
velocity It completes lta revolution 
In 2247 days. The dates for the 
first revolution are attached with¬ 
out the orbit and those of the 
second revolution within the orbit. 

The linear eccentricity. Of actual 
distance from o the center of the 
orbit of Mara to the sun Is greater 
than the corresponding element In 
the orbit of any of the terrestrial 
planets. 

The position of perihelion or 
point of each planet’s nearest ap¬ 
proach to the sun Is marked P, if 
Is the ascending node where the 
planet passes from the space below 
the ecliptic to that above, and N* is 
the descending node. 

The Major Phodi 

The directions of the planets 
Jupiter and Saturn as seen from the 
aun are shown by wwn, 4* in¬ 
tervals of 86 and 68 days respec¬ 
tively , and thope of Uranus and 
Neptune at the dates of opposition 
and conjunction A separate plot 
of the orbits of these planets gives 
their position* at the beginning 
and the end of the year These 
positions should be compared with 
those indicated In the plot of the 
terrestrial planets. 

The earth will be at perihelion 
January 2nd and aphelion July 
2nd. Kars will be nearest the 
earth February 9th, at aphelion 
March 18th, and at the descending 
hod# August 22nd. Jupiter will 
make the perihelion passage April 
17th; and Saturn will roach tho 
ascending node September 27th. 

Conjunctions and Oppositions 

Oppositions and conjunctions with the sun 
are fully Illustrated tn the plot of the orbit of 
the terreetiMl planets. In outer to avoid 
confusion only two conjunctions of the planets 
are illustrated, via* those of Mercury and 
Venus, July 18th, dud of Mercury ML Mara, 
December 2tet The ofber conjunctions may 
be egaily verified hr tty applies dim of a 
straightedge which win pare tbrongh the earth 
and tho planet* at the dates given In tho table. 
Tty dates of great elongations of Mercury 
and Venus, and those o* Vow* greatest bril¬ 
liancy may ato be verified, 

TABU 1 OEBSNWtCn TIMS 
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Preach oSmt vwttytng the Identity of a carrier pigeon 



Preparing to photograph the German trenchee with a kite camera 
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Inventions New and Interesting 

Simple Patent Law; Patent Office News; Notes on Trademarks 


Device for Improving Steering Geer of Light 
Automobiles 

P ROMPTFD by the dlffluiltv of steering a light nuto 
mobile, especially on rough ronds, an American 
manufacturer has recontly introduced a simple device 
which in tliiimed to make Uh cheujKwt motor ear steer 
like a high priced car equipped with nu irreversible 
steering gear 

Briefly tlu derive may be described os two strong, 
Jprocutlng coil springs Hllpjxri ovi r the tie rod and 
held lu pbux h> a dump that fusions to the front axle, 
Itao springs absorb every Jerk on tho wheels so that 
the driver can sit lnu k In comfort and disregard the 
Irregularities of the road The device Ik applied In a 
few momints time with a wrench It doe* away with 
the necimsUv of tightly gripping the steering wheel o( 
(heap cars \\h*n driving, and keejw the wheels In tho 
road by righting them automatically the instant they 
strike uneven spots or obstructions of any kind In a 
recent demonstration u air equipped with the device 
was driven at high speed around the corner of a city 
Street and the driver released the steering wboel In 
stead of running Into the (urb the fiont wheels were 
automatically righted and the cur continued down the 
side street in h straight course 

The PkUograph—An Instrument for Recording 
Vibration* of Vessels 

T HE only pallograph in America, and, Indeed, one 
of but two or three in existence Iihh just been 
completed by Elmer A Hperry of Brooklyn N V for 
the use of the V H Navy engineers at the model basin 
'Washington, l) C- lu connection with their Imestign 
tion of vibration of shi(W 

Briefly the pedograph Is nu Instrument which slmul 
taneously record* vertical and hurixontal transverse 
Vibrations, and while the Instrument is primarily In 
tended for use aboard ships it may he used to trace 
vibration* or oscillations of any character to their 
primal source* 

Tbs Sparry pallograph embodies a number of sub¬ 
stantial improvements over that developed by Dr 
gchltck of Hamburg, Germany, possibly the most lm 
portant being mechanism which so regulates Its period 
that It will not come Into synchronism with any bar 
monlc of the ship's motion* Of equal imijortance Is 
the introduction of pencils for indicating revolutions 
of the ship s shafts and a time marker Indicating sec 
onds Records are made on a ft" I*apor 

strip, moved upwardly at constant sikmmI _- 

by a small motor, the speed of travel be- 
lag variable from 1MT down to i»or 
second, as required. It will be readily 
understood that vibrations of high fre- 
quaucy or of considerable amplitude \ 

should be recorded on a rapidly moving _ 

strip, so that tho wavy lines of tbc dla J 

gram will bo widely separated for thor- J 

ough analysis—indeed, it Is even fre- 9 

quwitly necessary to enlarge certain ( ■ 

sections so that conclusions us to the \ 

causes of the vibrations may be deter- l 

mined with absolute certainty I 

When the pallograph Is In operation g 

the pendulum 1 apiteurs to oscillate and I 

vibrate rapidly whereas lu reality It Is F 

standing absolutely still and the pallo- 
graph strut tun 1 b moving lu unison with 
the body on width II rests 
The general dimensions of the appur J 

fttus are 24" long 14" wide nud 20" high J 

tho wi ight is approximate ly ninety r— 

pounds L ‘ 

Increasing Accuracy of Calipers by r *° 

Using Telephone Receivers 

B \ the applUatlon of an ordlnnrt telephone receiver 
and dr\ til] to n pair of calipers it Is possible to 
gage tun chine work with ftli fttcuracj greatly exceed 
Ing that attained b> using tin ordluarj calipers alone 
In the iiceouipaujlug JJlustiutlons arc shown two 
methods of employing electrkltj for gaging pu names. 

Tho first Illustration reprints a <mss sectional view of 
an upright engine through tho center of which pusses 
n plumb line of German silver wire hung from tho 
(•tiling If the ctiliug Is of metal and is grounded, the 
wire must be insulated. The wire forms out) side of 
the circuit which ihtludes an ordinary telephone re¬ 
ceiver and a single cell of battery, while the other side 
of the circuit loads to the calipers. By passing tho 


uilipor down through the cylinder of the engine, touch 
lug either the cylinder wall or tho wire with one of tho 
legs of tho calipers and attempting to bridge between 
the wall and the wire, it become* possible to determine 
whether or not the cylinder U bored out to the required 
Blase and whether It Is of an even diameter throughout 
Tho foregoing method Is somewhat crude. A much 
letter procedure U to insulate Iwth legs of the calipers 
from each other thus enabling the German silver wire 



Steering device for low priced can, showing method 
of application 



An instrument for recording the vibrations of st e a m s hi ps 
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Two methods of using s telephone receiver and <fry cell in connection 
with caliper gaging 


to be dlftpentMHl w 1th entirely The calipers, thus Insu 
latcd mi n be lowered down into a cylinder more cob 
veniently, in gaging the bore ^hen the diameter of 
the t*>rc Is of tht same or greater siio than the caliper 
adjustment a click Is heard in the telephone receiver. 


same sise or larger than the caliper adjustment, s dildk 
Is beard in the telephone receiver 
It will be appreciated that these methods art inelab¬ 
orate and that they offer much opportunity for Im¬ 
provement if the user wishes to go to the trouble of 
making a more practical gage. 

New Rales of Practice 

N EW rules of practice before the United States 
Patent Office became effective January 1st 
The new rules, while elaborate and technical, make 
for brevity simplicity speed and efficiency 
A year ago Commissioner Ewing, of the Patent Office, 
appointed a committee, of which R. P Whitehead, as¬ 
sistant commissioner of patents, was the chairman, and 
Walter P Rogers of Washington, former president of 
the Patent Bar Association was a member, to make a 
thorough revision of the rules of practice No general 
revision of the rules had been made fbr several yean 
and In the view of Commissioner Ewing, It was desir¬ 
able, oven necessary that the work should be done In 
the Interest of Inventors and In the interest of the 
Government. 

After ten months of work the results were submitted 
to patent experts and patent attorneys throughout the 
country, with the request that they give the Patent 
Office the benefit of their suggestions In respect of the 
proponed changes. Hundreds of suggestions were made 
and alt have been carefully analysed and many of them 
incorporated In the new rules. This was the first time 
in the history of the Patent Office that practitioners 
and the inventing public ever were consulted concerning 
the formation of the rules and practices. 

"Safely First" Tea Kettle 

A NEW tea kettle is supplied with an extra opening 
lu the top through whU h it may be filled without 
the inconvenience and danger of being scalded by the 
steam generated when cold water is poured into tho 
hot kettle. The second opening is a small one in front 
of the bail and is protected by a hinged swing covet, 
which may be operated by the thumb while the kettle 
la being held by the ball under the faucet. 

44 Time-Study Watch” 

T HE stop watch, which was first made as a race 
track accessory and was used for a long time ex¬ 
clusively for timing speed contests, has now entered 
into very extensive use In the industrial 

_ m world for the purpose of arriving at the 

cost and time of various manufacturing 
operations. For this purpose the ordinary 
decimal dial watch seemed to answer the 
demand, but after the time of a specified 
task hag been taken, a more or less difficult 
computation Is required to reduce the 
observation to output per hour or day as 
may be desired, A new Instrument, by 
which these results are arrived at in¬ 
stantly and shown In plain figures on the 
face of the timepiece, Is now being in¬ 
troduced into such establishments where 
it la the custom to secure detailed data 
concerning production costs. The new 
“ time-study watch ” has a computed dial, 
being divided into tenths and hundredths 
of mlhutea* And in addition tbs dial con¬ 
tains distinctly legible figures spaced two 
hundredths of a minute apart that In¬ 
dicate, at any point of elapsed time, ex¬ 
actly what the corresponding output per 
hour la Thus. If it requires 76 of a 
- 1 ■ " ■ > ■■■■ minute to perform oh* operation; as 
xtion Shown by the large hand, the reading 

78.9 directly trnd it it is the corresponding 
output per hour. An employee realis¬ 
ing that the watch 1* being held on him will prolong 
the operation at hand by some wasteful and unneces¬ 
sary movements. By the aid of this Instrument the net 
time required for the work may be easily arrived at 
Having made an observation of the time Oonstnaed, a 


chiwhhI by the daring of the circuit through the part , second checking is made and the watch is shopped dur- 
that is being gaged * lug the fractions of the second which the employ** 


In the second illustration is depicted the method of 
using electricity for gaging machine work held in a 
lathe If an ordinary jmir of calipers is being used, a 
piece of cigarette paper is placed between one leg of 
the cal Ipere and tho metal work, as shown The insu¬ 
lated leg is bold tight against the work while tho other 
leg Is employed for gaging. While the work Is of tbs 


M loafs. 1 ' The reading on ths dial will give the actual 
dm* consumed in useful energy, and the dqheuMtbfc* 
tween the two reading* fe the tbs* W*t*M ^ that par¬ 
ticular cycle of work. The movement of &t wafcfelt 
controlled by a slid* on the outride rim of tM d**f e*n* 
vwtfent to the stem* *r* ttofa* 

the “ time-study watch ^ a gr**t facio* ih ririfr wori. 
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SHIBTf—<1 ft »4 W lMft St, 

New If T This UTentlon relate* tfc 

mea*k shift* #*$*daBy adapted for »m by 
laborer* awMatati ud the liks, although, if 
detdred, certain features may b« embodied Id 
negUfcfe kblxta of tfc* better grade. The In 
▼entiOR tittpeoro* Hit design of the shirts so 
•e to bo Wore durable, Attractive in appearance 
and comparatively simple and in expensive to 
make. 

BUTTON.— It C Hjupiwt Address Ylotor 
C Barringer* Monroe, La An object been is 
to provide * button which can be readily 
covered by a piece of cloth without tbe nvcve 
alty of iftdng a special machine for covering tbe 
Btiiae. A farther object Is to provide a but 
ton is Which the assembling of the parts 
stretches the cloth covering tightly into place. 


ffsatilaal Dwtosi 

ELECTRIC CLOCK,—F Haim err, Buck 
Creek, tod- An object of this Inventtoa is to 
provide a dock which la run by a small amount 
of current and which therefore consume# very 
Little energy A further object U to provide 
e novel fora of striking mechanism which la 
also actuated electrically. 

AUTOMATIC M ALLOT OR PLUOOER.—O 
CeoeTOX, HoqgUmj Wash The invention has 
for an object the provision of an electro-mag 
netlcally operated hammer or pluggcr haring 
an improved form of twitch whereby the dr- 
cult of the coils can be locked open or dosed 
or whereby tbe operator can control the dr 
cult manually 


COTTON COMPRESS.— W Hill, Alexan¬ 
dria, La Tbe inventor provide* a machine 
with means for 'employing relatively quick 
acting and slow-acting power and with means 
for taking up the lost motion of tbe said 
■low-acting power provides means for shorten 
lug tbe time required for the complete oper 
atlon of the compreee, and simplifies the 
mechanical construction of the compreee. 


BELT DUMPING FRESNO BCBAPBB .—3 
F BOOM, Long Lake, N I The Invention 
relates more particularly to Fresno acrapen or 
scraper* for handling loose dirt such as in 
leveling ground previously plowed when the 
land is about to be irrigated, as distinguished 
from slip sefapers such as used on reclamation 
projects to cut Into tbe solid earth and carry 
It off 

PEANUT THRESHING MACHINE .—C R. 
Livesmon, Roxobel N C This Invention pro¬ 
vide* s device by means of which the peanuts 
may be stripped from the vines sad delivered 
in a perfect condition. It provides a device 
which will not tend to dog up, but in which 
tbe vines are so treated a# to be kept from dog 
glng up the machine and thereby delaying tbe 
operation of the devtoa. 


DIME CULTIVATOR.—J Bardlets, De Soto, 
Mo This improvement provide* a cultivator 
capable of adjustment aa to the depth of the 
cut of the disks, and av to tbe quantity of 
■oil thrown by the disks, and a* to the lateral 
position of tbe disks, and tbe width of tbe 
rows, and wherein the cultivator la especially 
designed for hard ground, and for destroying 
weeds, and for leaving a fine mulch on the sor 
face. 


COW** TAIL HOLDER.— B McOamt, 
Walla Walla, Wash The invention relates to 
means for preventing a cow from ■ witch lug her 
tali while being milked, and one of the main 
objects thereof Is to provide a device which 
may be instantly placed Into and removed from 
operative position by the person milking the 
cow, and without the necessity of soli log his 
or her hands in so doing 


BOOTLE DRAINER—C IT Tatlo*, so 
B eacon St, Newburgh, N Y This Invention 
provides a cheap, strong and reliable device 
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ENVELOP •—F L, ToerAt, - U10 Lews At*, 
Chicago Heights, 111 This invention relates 
to envelops and more particularly to closures 
therefor It provides a novel form of flap 
closure for retaining the envelop sealed against 
accidental opening thereof, which may be 



envelop 

opened without mutilating the same It pro¬ 
vides an envelop of this character which In 
simple In construction thus reducing the coit 
of manufacture to a minimum and which is 
effective In carrying out the purpose for which 
it U designed. 

PROCESS OF OIL EXTRACTION FROM 
BRED KERNELS —W McC NBALE 479 W 
Washington fit, Greenville fl C The objects 
of this Invention are attained by testing the 
crushed seed kernels for moisture and then 
subjecting the so-crushed seed kernels to a hot 
current of predeterm 1 oed moisture and trm 
perature the said seeds being prevented from 
agglomeration when subjected to the current 
so as to expose s maximum surface of contact 
to said current. 

NON-GLARE DEVICE FOR THE EYES- 
J C F Ml Vat, 707 Pacific Ave Atlantli 
City, N J This Invention relates to a non 
glare device designed to be worn by persona to 
prevent tbe sunlight glare from buildings, side 
walks, snow and tbe like from injuriously 
affecting the eyes Tbe device is comparatively 
simple and Inexpensive to manufacture. 

UTILIZATION OF PEAT —N Testsci* 6 
Broad Street Place, London, E C England 
T Rhiby, Station Hotel, Dumfries, Scotland, 
and O fUlDMLtjNO, Fslrlawo," CUpbiiu 
Park London, 8 W, England. According to 
thU Invention the pent, after wet carbon tia 
tion and removal of the bulk of ita liquid mat 
tar by Internally transmitted pressure as on 
a filter press baa a further quantity of water 
removed from it either hy treatment In a 
band or like press, or by exposing It to hot 
products of combustion from apparatus cm 
ployed on the process, part of the portlally 
dried material being supplied to ammonia re 
oovery gas producers and the remainder con 
verted Into gaseous fuel product 

CHECKUP HOOK -W J Paiccr 2011 
Yolo Ave , Berkeley, Cal This Invention has 
reference to devices known largely as check up 
hooka, in tbe use of which a load either sus 
pended, or connected to be towed or hauled. Is 
adapted to be released by the release or cast 
Ing off of a pivoted book by whl«h the Umd 
la connected to the draft power or •nvpeoslou 
means. 

RAO SPLITTER —W J CtfU.HL Room 
1406, 80 Church Bt. New York, N Y ThU 
invention relates to devices for separating the j 
contents of a bag Into two or more part* and j 
particularly to what is fcnowo as a bag split j 
ter, and has for an object the provision of an 
improved construction which accurately splits 
the bag into ths desired number of parts with 
a minimum effort 

BOTTLE CAP —P D BlLUR, 3flfl t 124th 
0t, New York, N Y This Invention has refer 
cnee to bottles and Jars and has particular 
reference to closures for sufth devices Among 
tbe objects of the invention Is the prevision of 
a temporary closure fdr a milk bottle or other 
container from whlchrtk# liquid contents are 
to be dispensed periodically 

PENCILING GUIDE.—W E Aycock, Ay 
cefcfc, Fla This guide is for use in painting or 
pekeUIng the bases of the grooves between the 
outstanding faces of scratch Joint bri<k work 
and particularly grooved wood surfaces In 
imitation of such brick work, the object being 
to provide a guide for a paint brush of any 
suitable character by which tbe faces of tbe j 
grooves may be well and quickly painted with 
out danger ot painting or smearing with 
paint tbe sides of the grooves which arc the 
edges at tbe outstanding faces In imitation of 
brick, 

PBNCtL bOLDBB.—M F B»xtON, Stuart, 
Iowa This Invention has reference to mean* 
fbr holding a pencil, and has reference more 
partloelarly to a pencil holder adapted to be 
received oa a person** Anger, which comprises 
a ring havthg means adapted to receive and 
hold a pencil nr a penholder 
UXSLVtNG —A, T. WihOqourr, 1617 Mot- 
jgaft SC* Abefdeta, Wash. This iafention pro- 


vtdw (ferine Aeet metal, suitable for use 
tu stored and shops, or for holding books or 
the like, and of sectional character, capable Of 
being set up or knocked down, and adjustable 
for varying needs, and wherein the mechsn 
lam Is such that the Shelving may be quickly 
set up or taken down, may be packed in cum 
pact form when knocked down and which will 
be of handsome appearance when set up 

■eriwars asd Totto 

WRENCH—T llivn, r O Box 00», New 
Haven, Conn The present invention his 
reference generally to wremhe* and more per 
tlculsriy to a wrench having something of the 
nature of a combination tool in that it la 
particularly adaptable to round surfaces such 
as pipes and also to polygonal shaped work 

LADDER ATTACHMENT—F L Tomui 
1410 Lowe Ave, Chicago Heights 111 This 
Invention is an impromum in ladders and 
has particular reference to a device tarried 
thereby and adapted to engage s wall or other 
support to retain the laddtr In position Tbe 
device will not materially damage tbe support 



against which the ladder Is leaning and at 
tbe same time will effectively prevent slipping 
of the ladder while In use The fastening de 
\ice has shields or guards which prevent en 
gagement of said devices with a support when 
only the weight of the ladder is bearing there 
against 

SELF STROPPING SAFFTY RAZOR — 
KthbL C Gallop 201 Broadway New York 
N Y This Invention relates to a form of 
safety raxor Including n head and a handle 
therefor one nr more rnror blade holding 
devltoa lM*lng permanently mnuected with tin 



head and adjustable thereon a* to position 
a blade o- blades for either shaving or strop 
ping purposes It Improve* safety rssors so 
as to make them more readily adaptable fur 
either shaving or stropping purpoaes without 
material Interchange of parts, than has bwn 
heretofore possible 

NUT TOOK—A C OaimMo Baskin La 
Tbe Invention bum tor It* object to provide a 
simple inexpensive and easily operated lock 
for preventing accidental dislodgment of the 
nut from the bolt wherein the locking met ban 



Ntnr lock 

Ism Is supported by tbe nut, and cotiperntp* 
with tbe bolt to prevent accidental reverse 
rotation of the nut on the bolt but arranged 
to permit the lock to be released to permit re 
verse movement of the not 


LAMP AND LAMP 81 1'POICT —C Kaot 
mavm, care of KsofmanD Williams Lamp Co 
Santa Ana, Cal The Invention relate* more 
particularly to lamps and supports thereof 
especially adapted for use In connection with 
automobiles, motorcycles eenoe* launches, 
and the Ilk* the object being to provide an 
arrangement wherein the lamp proper may be 
removed from Its support end utilised as s 
spot light In case of trouble 

AUTOMATIC 8AFT7TY VALVE —G F 
WSKVitf*, WO Manhattan Ave, Brooklyn 
N Y n N T, and L. Q Wcl awor Charleston 
B. C. In tbe present patent, tbe Invention has 
reference to gaiety valves, particularly for 
Hi piped, and tbe main object thereof is the 


6ft 


provision of such safety valves which ilUv 
matieally dot* when the surrounding atmo 
sphere reaches a predetermined point 

lowekeU Utlltttoa 

CHILD’S MEAT —W H Gisaos, 170 Rugby 
Ave ltr^henter N y This invention pertains 
to a toilet sent for a child and provides su< h 
a seat as In foldable cawily portable and 
adapted for Instant and positive connection 



CHILD’S SCAT 


with a conventional toilet seat and provides 
«uch seats os are rigid In use, light and 
compact composed of but few parts not likely 
to get out of order to require repair, and com 
paratlvely Inexpensive 

COOKING UTKN8IL—EMMA R. MEYER, 
1G1 W 145th Ht Niw York N Y ThU 
Invention provides a utensil which bas a Ud 
*ul>Htantlally chute fitting and adapted to be 
held in position so that when In one position 
the Mtiftin will b< practically held within ths 
utensil and in another position opening! are 
provided through which the water or juices 
may bo drained off, tbe lid supporting and 
retaining moans Insuring that the operator 
cannot bo scalded or burned and, whereby the 
doairc may bo manipulated for draining off 
the water b> the uao of one band only 

DOMESTIC UTENflIL.—J N jACKSftg, 
MllleravllU I1L The main object bars la to 
provide a frame or support for sltbar of a 
plurality of attachments whereby the device 
may bt ua«d for various purposes By means 
of such attachments the device Is adapted for 
use aa a press for wine fruit or lard aa a 
meat or lard rhopptr a* a sausage stutter etc., 
without any alteration In the fram* structure 

MftcJhtoeff wnd Meckaaleal Dsvtoes 

VAt I I M 11MT C V Hnowosy Santa 
CollUa Guantanamo Cuba The lnvantion 
refer* to vacuum pumps vt the reciprocating 
type aud has reCcrcuoe more particularly to 
pumps used In connection with sugar refining 
The objoet U to provide an efficient pump 
whereby the said pump daring Its stroke can 
form a plurality of independent vacuums of 
predetermined pressure 

OLOTHBR LINE HANDLING AND ME AH 
THING MACHINE —J A Johnson Id Dun 
bam Place Brooklyn N Y Tbla Inventor 
provides means for mechanically controlling 
tbe delivery of rope from a supply coll to 
a cutting station protldw means for pre¬ 
venting the recession of tbo severed ends of 
the rope provides mean* for registering the 
fUugtb of tbo rope delivered put the cutting 
*t«Uun provides mean* for delivering rope* 
of different characters from Independent sup 
piles without mutual interference and avoid* 
fraying or nbraldlng the material bring 
handled 

EXTENSION BOOM — N B. A amt* dirt 
Point View Miami, Fla. In carrying out the 
inxcotion the extension boom la mounted on a 
main boom which la pivotally mounted on the 
foot coating of the mast, and an Sxtetmlon fall 
rigging Is provided, controlled by an engine 
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drum, together with safety devices In the way 
of Improved guiding mean* for tbe extension 
boom, locking devices to hold the ex tension 
boom In the adjusted poaltkin and a support 
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for tho extonulon t«*)m whon withdrawn entire* | 
lj tmm the extended position 

riiMP—F Fouet, GlUott, Ark The In 
v< uti'ju |»rovliJtn n pump having A double 
p|nt*>u nr plump r together with moihuntaiu 
for op< rnLltifc the ptatoua or plunger* In op 
pot*lto <11 Tin iIon h and wherein a partlrutar 
form or platon or plunger la provided, offering 
a minimum resistance to tin upflow of tho 
wattr on the downward Htroko or the pUton 
Ami a maximum of lifting power on the up* 
Htrolu* 

CLDrCH 3JRTHAN1HW —F D Hombts 
rare of The Puget Hound Iron mid Steel 
Works, Tacoma, Wash In thin Instant q tht 
Improveuu nt line f«r Its ohJr< t tho provision 
tit * ciutth merlmfitairt wbkh will reduce to h 
minimum tho end thruNt and wliltb by thi 
itteaua provided will cftlilontly lubricate the 
weArlng aurfacoa to present an undue genera 
tton of heat. 

HTItAP AND LINK ItKKL —II 0 flKlHVBft, 
Dunedin l la This Invention rotate* to reels 
for holding box strapping wire, rope and 
other atoek and ha« to deni more particularly 
with a brake or stop for abruptly stopping 
tho rotation of th< reel whan the drain'd 
amount of atm-h 1 m drawn off mo ah to prevent 
tho stock from unwinding and becoming 
tnngb d 

WORK FFRDINO MRCT1ANIHM —H A, 
iJwrrrriis, 2J tranclg road Kdghaston, Blrm 
Ingham Knglaud ihla Invention comprise* 
the combination with a slide of a pair of 
racks, and a pawl and atop in conjunction with 
each rack, the arrangement being ami) that 
while the Intermittent Movements of the tilde 
are lx lug produced In one direction by the 
action of one of the pawl* on one of the raoku 
the stop ia ronjunr Hon with the otln r rmk 
la operating to bring the alirte to rent In the 
correct position at the and of each of such 
movement! 

CLAM DIOOKn AND FISHING MACHINE 
— L. R Gaub IlnquJam, Wash Among the 
objects of tba tn vent Ion la to provide a 
peculiar construction of dredging apparatus 
with means for adjuatlng tho name vertically 
with respect to th* aupportlng frame and 
having associated therewith an endlasa carrier 
or elevator for gathering and delivering the 
clams loosened from the sand by said dredging 
da virus 

SAFETY GAGE OLA88 —G Ebmbt, 170 
Ferry St Newark, N J The Investor pro* 
vide* socket pieces of peculiar construction 
into which the ends of the glass proper are 
fitted out of contact with the,, structure of 
the sockets, a tubular guard Mk g provided 
surrounding the gage glass and connected 
rigidly to said socket pieces 

FIRE ESCAPE—A F Foimsuca, 18 
Spring It, Athenla, N J This Invention 
provides means for controlling the speed of 
descent of a person by means of the device, 
and provides means for accommodating the 
device to the weight of the person It also 
provides means for re-wtndlng the cable after 
use la order to allow of the use of the device 
by more than one person 

MACHINE FOR RENAMING AND RE- 
FINISHING CLOTH —K J Dcxkubb, 13a 
Elm It Hackensack, N J In the present 
patent tho Invention has reference to a 
machine for renapping and reflniahlng worn 
cloth, and la especially adapted for use by 
tailors and cleaners whereby woolen garments 
cys at the worn spots be so treated aa to give 
the garment a new appearance 

CARBID HOLDER.—W L. Cahh and I B 
Cbowb, Graham Ky The Invention provide* 
a holder Mpecinjly adapted for holding cans 
of calcium carhId wherein mechanism l* pro* 
vlded for supporting the tan in a position 
such that It can bo tilted to penult the re 
moval of a portion of the contents without 
any great physical oxirttnn and whrn In the 
mechanism may bo quickly attached to or 
d(tacked from tlm can 

HYRINGF —n R Thurman Sparta, Tonn 
This syringe la < specially adapted for dentists I 
use for flushing tin oral ravttv and for dta 
lodging fortlgn matter In cavities of the teeth 
during the protean of denial work wherein 
the syringe la provided with automatic mcch 
anlam for draining the ayrluge 

Musical Devices 

MPBIC HOI DM! V VI UaowMS Addrcas 
McVea loung Pascagoula Mias The Inventor 
provide* a music holdir adapted to be used 
aa au envelope or portfolio fur carrying sheets 
of music, and hating means for supporting the 
*hetta agnlnat aeddi »tnl dtafita" meut in view 
of thi musician whlK hu ta rending them 

hta« Movers til Their A ces— ortes 

PHIMMI * Kaivuann care of Knuf 
mann \VIIHanoi Lamp Co Bantu Ana Cal 
Thin mechanism la for uao in connection with 
explosion eugtnes using distillate gaotUlnn, 
alcohol or the like, and arranged hotwofti tt»o 
carbureter and the unglue for assisting in tho 
evaporation of the fuel when starting the 
engine, and wherein other mechanism la pro¬ 
vided for permitting the use of fuel evapora 
tlon at a lower temperature than the ordinary 
fuel for starting the engine 


CURRENT MOTOR—B T Sam* amp W H 
Hout, Warrensburg Mo. In this case the 
Invention relates to current motor* end has 
reference more particularly to a water wheel 
in the shape of u spiral formed by a cone 
surface and mounted to float In a watt r cur 
rent at a sultahk angle to the dirt t tlon of 
tbe current with the cone surface of the spiral 
Thu Invention provides a current motor which 
Is adaptrd to support Itself on tbe fluid by 
whl*_b it Is actuated 

Railways and Tbair Aoctiasrlw 

ALiUMATIC 1RAJN STOl DEVICE —T 
T (haloxko, 507 W 109th St New York 
N Y The invention relates particularly to 
an Hutomntlc train atop adapted to l>e carried 
by tho train and arranged to engage danger 
arras positioned along iho track whereby the 
stop mechanism will bo operated for opening 
th< air brake system of tbe train when the 
danger arms have been engaged 

Partatatef to Vskkln 

FLEXIBLE COUPLING —A, N ChASBON, 
Sheridan, HI The coupling Is constructed 
with an arm *c<ured to one of the shafts 
which Is rotated by members with which it 
1m engaged at Its cod* the member* being 
MCiured to the outer end* of lover* fulerumed 
to a dl*k secured to tbe driving abaft and 
with the Inner end* of the lover* connected by 
a link. 

ROBB FOR AUTOMOBILES —H 8 Z 
Apixr Box 4IW Portchester N Y ThU rolK» 
prutert* tho lower portion of the person or 
Ixtbods seat'd on the front seat of the anto* 
mobjfo ag«J()Me the Inclemency of the weather 
*t the same time permitting the driver to free 
ly utilise the fet t for the manipulation of the 
pedals and to u*o the hand* for manipulating 
the steering wh*«I or the band lever or lever* 
for controlling the emergency brake, reversing 
mcchauiwm or tho like 

BOLT BEARING—J L, Bbahb, La Grand 
Iowa# This tmprovament la in rodlass end 
gate* for wagons and provides a mechanism 
for securing an and gate in place on a wagon, 
without the use of the usual rod and wherein 
the gate may be locked or releaeed without 
removing tbe locking means from the gate 

TRUCK—-I McCoom, Windsor Lock*, Conn 
This invention provides a manually operated 
truck by mean* of which the time and ax 
peaae Involved to load the truck la reduced to 
a minimum. It also provides a simple, lues 
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panelvc, strong and convenient manually oper 
ated truck, In wbloh the ptatform for load* 
la made to more bodily and In which the plat 
form can be maintained In its extreme poeltton 
without any effort, 

VEHICLE WHEEL—A Oibbaclx, 411 Car 
penter Ave, Iron Mountain Mich This in 
ventlon relates more particularly to a novel 
tire construction whereby tho necessity for 
using pneumatic tires is obviated It conflate 
in providing an inner and outer rim wltb a 
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plurality of spring mcml>ors Interposed there 
between and secured thin to In ft novel man 
ner Tbe primary objmt 1* tbe provision of a 
vehicle wheel which U light durable and cal 
(ulated to effectively cushion the vehicle and 
eliminate shocks and Jan* thereto. 

HtmPRNMON WHFFL — W R Wai-sok, 
rare of Watson Suspension Wheel Co, TIM 71D 
Hippodrome Bldg Cleveland O An objoit 
In this cn*o I* tbe provision of a tension wheel 
having steel rims and spoke* the latter being 
provided with hub connections that may be 
used with tho metal flange* or hub banning 
of any ordinary wooden spoke- wheel used on 
automobiles. 

OPERATING DEVICE FOR SPLIT WHEEL 
RIMS—D J Ravuond Crandoo Wta This 
Invention relates generally to split wheel rime, 
and jnore particularly to an Implement or 


moans In connection therewith, and forming » 
permanent part thereof, for reducing the apUt 
rim when it U desired to release a tire there* 



ora a at i no oivkic vox split wbrbl bius j 

from said implement and means acting, when 
In closed position as a brace for supporting 
tbe free ends of tbo rim on opposite sides of 
the gap In operative position 

MOUNTING FOR VELOCIPEDE PUMPS — 
G A. Maujm, 08 Lancaster St, Albany N Y 
Tbe Invention relates to mounting* for veto 
dpede pumps that Is, to means for aupportlng 
4he pump within tbo tubular frame of the me 
<blne In such a manner that tho pump la 
carried safely and held firmly in position while 
tbe machine is In use, but Is also readily ac 
ccsslble and oa*y to remove for the purpose of 
inflating the tire* of the velocipede 

VEHICLE WHEEL.—R H flint, Tripp, 
8 D This Invention relates more particularly 
to that type commonly known as spring wheels, 
and adapted for use on automobiles and other 
vehicles It provides an outer rim element 
having a frictional engagement with the Inner 
bub element so that sadden starting of the 



latter will cause a slight relative movement 
therebetween and impart a more gradual ro¬ 
tation to aald outer rim element, means being 
provided for limiting said relative movement 
whereby the spring* and connections therefor 
will not be subjected to undue strata. 

VEHICLE FRAME flrflPENBION AND 
<iHOCK ABSORBER.—C fliaoa, U W 18th 
St, New York, N Y This Inventor provides 
a frame suspension which can bo aa easily ap¬ 
plied to newly constructed motor vehicle* as to 
motor vehicles already In use as the attach 
meat proper Is applicable directly between one 
end of the spring and the frame of the vehicle 
without any alteration to any part of th* 
vehicle * 

WORM DRIVES FOB AUTOMOBILES —B 
S Snrcu 3128 Mt Vernon St Philadelphia, 
Pa The present Invention bai reference to 
improvements In differential driving mechgn 
ism, and has for an object the provision of an 
improved construction wherein a worm will act 
as a power member without producing und» 
sired end or side thrusts 

VKHULB WHKhL — N COMmiU), 3 
Columbus Circle New York N Y ThU in* 
j ventlon ha* reference to vehicle wheels the 
i more particular purpose being to provide a 
wheel with spring* suitably arranged for taking 
np the play of the axle and performing gener 
ally tbe office of a pneumatic tire Mr Corn 
field has invented another vehicle wheel, and 
the object* of the improvement are to main 
rain the aline me nt of separately operating 
elements of the wheel to minimise the friction 
between the relatively moving parts and to 
strengthen atul simplify tbe construction 

BUFFER.—R C ltoaaaa 4fll Park Ave, 
Brooklyn NY Au object here is to provide 
a buffer which may be used upon a door at 
any point and a door of any kind wltb a 
minimum amount of work In applying the tame { 
the first time nnd practically no work In re¬ 
newing the same 

nRffnjBJcr wheel .-—j f nctixi, p o 

Box 1057, Butt* Moat This Invention relates 
to improvements In resilient wheels, and hie 
Tor an object to provide a whoel which retail*; 
tbs characteristic* ot a wheel provided with a 
pneumatic tire wbQe presenting means to tbe 
earth or road-bod which cannot bo punctured 
or readily Injured. 

PNEUMATIC CtTflBUfoN,—t A. Lam, Baa 
BUI Am, Brass, New York NY tn (he 



present pate# t^1hteiitioia;hdi 
cushioning dcvjijjed aodjiafufeN^ho 

and hag ** aWohJddt tt* |govldWj<W#» 
proved con stipati on that ntftHti «flr mk Re 
cushion medium, 

CHAIN TIGHTENING OHVlCE-^E. J* 
Bbkbom, Bleckfoot, Idaho. The invention p*o- 
vide* means whereby a chain tf the mm-ekVl 
type may be tlgfctensd aiwnarf a porttofe *f 
the periphery of a wheel aa In oaaae Wbgre- 
the wheel la partially sobmarged to mtxd fa 
such an extent aa to render the placing of the 
chain entirely around tho Wheel ImpoeaJbto 

8BRING SUSPENSION GEAR FOR MO¬ 
TOR Cabs AND OTHER VEHICLES*— -J JL 
Sue as* a, Prospect, South Australia, Australia* 
The Invention relate* to the apepenalott or 
mounting of the frame of a motor car or 
I other vehicle upon Ue axles by meant of ttqka- 
[ connected with eaeh axle and pivoted to said 
frame and adapted to be mewed agafbet the* 
action of tbe spring or springs, when aald 
axle rises relatively to tbe frame, so aa to 
absorb the shock or Jar oaoeed by the paagago 
over rough roads or over tnwgnlaritlee dr 
obstacles. > 

AUXILIARY SPRING FOR VEHICLE8,— 
r J Kitowskv St Cloud, Minn. 1th UK 
ventlon relates to auxiliary rsstliant suspension 
means for vehicles The object thereof la to 
provide a simple, strong, sffideot and ihsxpsn- 
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slve auxiliary suspension means which forma a 
protector for the main spring need in connec¬ 
tion with vehicles and which will also serve 
os a shock ebeorber 

ANTISKID DEVICE.—O T HflCKMAJUr, 
580 Merchant* Laclede Bldg, 4th and Ottv* 
Sts., St, Louis, Mo. This Invention refer* 
more particularly to the typo of anti-skid da 
vices for tires involving the use of ehalaa ar 
ranged to be secured transversely of a tiro 
by clamp means engaging tbe spoke* It pro 
vide* a clamp In which the clamp screw to 
rtghtW or Joftots the jaws of eh« damp to 
prevented from turning one clamp Jaw rela 
lively to another, whereby to facilitate the 
tightening end loosening of the clamp by 
th* use of on* hand only 


8EMIBUBMER8IBLB WAR HHIPB.—ft D 
ftiMHOM* amd H Aulimo 4238 Park Ave 
Bronx, N Y N Y This Invention relates to 
naval craft and in certain aspects la of tho 
Monitor type, In that only the top of th* butt 
and the gun turret are risible. Th* Invention 
has for an object to Improve tbe construction 
of the huQ so aa to he mine and shell proof, 
due to Its special shape and the thickness of 
tbe walla of th* hull 


DEHJON FOR A LAMP SHADE —O < 
LT*Cft> 888 4th Ave, New York, N Y In 
this ornamental design for a lamp shade a 
aid* elevation shows the shade ornamented in 
a neat and attractive border and division ar¬ 
rangement of dowers and leaves 

DRftIGN FOR A BOTTLE.—A O CAaUKO, 
119 W ft4tb 8t, New Tort, NY In this 
ornamental design for a bottle tba arttda la 
shown In three view*, a front elevation show 
Ing a new dealga an edge view, and a cross 
•action of the same. 


DESIGN FOR A BELL CROWN — F C 
Whits, 7ft Delaware St., Woodbury, N J Tki* 
ornamental design for a boll crown Is shown by 
two flgurfta one representing a front elevation, 
and the other a side elevation. 


DESIGN FOR A PHONOGRAPH BOX OR 
CABINET—U MajucKiSj lflO William St, New 
York, N Y In this ornamental design tor a 
phonograph box or eoJbinst, tbs article son- 
prises a cabinet of low and almost sguars for 
ms tlon and of attractive Hass. 


DESIGN FOR A BODY FOR A PENDANT 
OK SIMILAR LAMP.—B. floRWAHfMAX, 1ft 
Lalght St, New York, N Y Thi. ornamental 
design for a pendant or similar Mfrp ts No. 
48,281 Mr B. ftchwartnaoa haa Meo eetivrad 
eleven other designs eochprMtag two designs 
for a back plate tor lighting fixture*, Nos. 
48,280 and 48*291 1 tWo dstigas ftjr a aWftet 
coyer for lighting daturas. Nop. dMSt end 
48,293, tide designs for a odnstiy dor ligbtti# 
fixtures, No#, 41,*92 pad dW&ftf a«i five 
design* for n sbewer pint* tef lighting da t u ras . 
Not 4S,2fft 48^ gUfe 
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New York to Chicago—a Thousand Miles- 
on a Gallon of Oil—Another World f s 
Record for the Franklin Car 




I F YOU were an automobile 
manufacturer and expected to 
stay in business for the rest of 
your life, which would you rather 
do, play to the unthinking, imita¬ 
tive automobile public, or find out 
what type of car will do the most 
for the motorist and build it for the 
man who has to be shown? 

One thing that separates the 
Franklin Car amongst all the fine 
cars in America is the Franklin 
system of Direct-Air-Cooling. 

And let us say right here that 
Air-cooling is making more people 
dunk than any one principle in 
motor con¬ 
struction to¬ 
day. 

Men have 
got to think 
about it be¬ 
cause of what 
air-cooling is 
doing and 
will do. 

^ The Frank¬ 
lin Direct- 
Air-Cooled 
Engine turns 
more of the 
fuel into use- 
ful power 
than any. 
other engine. 

The test of 
the Franklin 
Car by the 
Worcester 
Polytechnic 
Institute in 
April, 1914, 
proved that 
MAper cent . of the power developed 
id delivered to the ground tn driving 
forte. 

The Franklin Direct-Air-Cooled 
Engine delivers the highest econo- 
myjn gasoline. 

The National Efficiency Test, 
oh May 1* 1915, proved the gasoline 
economy of the Franklin—when 137 
Fr&pkun Cars, in all parts of the 
country, delivered an average of 
32. tmiles on a gallon of gasoline . 

" Franklin Direct-Air-Cool- 
does away with useless 
the radiator, - with its 
>f water; the water-jackets, 
Jritmp and . pump ac¬ 


cessories, pipe connections, the 
dfead weight of castings ana sup¬ 
ports to carry these parts It means 
less weight on the tires, a saving 
in drag, in wear, in grind. 

The records or Franklin owners 
in every part of the United States, 
of Q6gomiles to th% set of tires , proves 
that the saving of weight due to 
the Franklin System of Direct-Air- 
Cooling and flexible construction 
practically doubles the life of tires. 

The Franklin Direct-Air-Cooled 
Engine does away with all troubles 
of freezing and over-heating—no 
water to freeze—no water to boil. 



TWa Frsuiklta Toortag S*dan arrived In Chicago, at als mlmrta* after aix o’clock oo the morning of November 20,1915, 
fcftsr * oo-itop run from Now York City, ee t a hlUh lpg the world's rooord of 1046 mllea on on# gallon of oil The fab¬ 
ricating tyrtm wm officially h>M at At start Tha Car oarriod two observers throughout the trip, and the test was 
sqalartsd from start to ffahh nad ir tha eqp er v bl on of tha AotomobQa Club of America. 


The Franklin Direct-Air-Cooled 
Engine delivers service twelve 
months in the year—regardless of 
climate, locality or weather con¬ 
ditions. 

The Franklin Low Gear Run, 
August 1 to 4, 1915, proved the 
perfect freedom of the Franklin Car 
from heatmg troubles —a run of 860 
miles from Walla Walla, Washing¬ 
ton. to San Francisco, on Low Gear 
without once stopping the engine. 

The new world's record for Oil 
Economy has just been established 
by the Franklin Direct-Air-Cooled 
Engine— one thousand miles on one 
gallon of oil. 


The Franklin Direct-Air-Cool- 
ing System is reducing the largest 
item of expense in owning a car— 
the loss of value through wear and 
tear. 

Every motorist can prove this 
for himself—find out the used-car 
value of any Franklin Car. 

Remember once more, please, 
that these Franklin achievements 
have never been duplicated by any 
car, anywhere. 

That the Franklin Direct-Air- 
Cooled Car is the one type that 
meets the rapidly growing demand 
of thoughtful motorists for com¬ 
fort, econo¬ 
my and re¬ 
liability, 18 
proved by 
the fact that 
Franklin 
dealers 
throughout 
the country 
have had 
more orders 
than they 
could fill; 
that we have 
just closed the 
biggest year 
in our his¬ 
tory, and that 
we are cotn- 
pe 11 e d to 
double our 
facilities for 
building the 
Franklin Di- 
rec t-A ir- 
Cooled En¬ 
gines. 

However much a man may know 
about motoring and motor cars 
in general, he never knows what 
the Franklin Direct-Air-Cooling 
System adds to the comfort, the 
ileasure and the safety of motoring until 
\e dtrves the Franklm Car himself 

For the man who is looking for the car 
that will do the most for him, and wants 
to be shown—there are just two classes of 
men to talk to about the Franklm Car: 
Franklm owners and Franklin dealers 

They know the Franklm. Often they 
have owned and driven other cars as well. 
They can give you the facts about the 
Franklm Direct-Air-Cooled Car m com¬ 
parison with other cars—a comparison 
that is growing more and more important 
to the motorists of this country every day. 


I 


FRANKLIN AUTOMOBILE COMPANY 

HflUCBSft H.Y. 


fttriug C*r—fJ9SO, FOB M. r. 

Actual Scats Weighs, 2680 Pomds 
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Republic Internal Gear Drive Means 

More Power —Greater Economy—at Low Prices 


Specific* ti*M el tie 44 
1 *« Track tton Abav# 

Mete r. Continental —• I o n i 
•Croft* — x * Bw4i high 
UuIm magnet* Btremtmra 


eietdi Ml fwm el ulw. 

Tie feaedryifW* duieh H»lee- 
tl*e ending gear—three tor* 
eerd one r ef eree Landrirw, 
t ente r entwl. 


R EPUBLIC Motor Trucks are made In three- 
quart er-tan, one-ton, two ton and three-ton 
* slices. There is a Republic for every 
business—every purpose Republic Internal 

Gear Drive Trucks have proved their superior¬ 
ity in every trucking center—daily dependability 
— great overcapacity — a notable reduction in 
maintenance costs, particularly in tire saving. 


K5T* 


frta5s£L%-te& 

T V—. FlrtttoM-Vil f re et , 

gaajg 'jai 

BMrftHMMrt. Oil limM side 

MniMMn toolW tod 

Dm-Th Oud. 91278 

ilnwMrlXU Bom. 

Strait- 


den magneto. Strom- 
m. ihm ipMdM wr- 


laUnil 

tirae. 


Twt-Tm Cktuii #1878 



art made In tfaa largest and best equipped factory In 
tile world devoted exclusively to motor trucks 
Consider the aptciflcatlona with Repcbllo prices There explain 
mhy fitftibltc Truck lata have actually inereaetd 900 per cent therm* 
the pail year Republic? Truck service U complete. Pot your 
problem up to n*. Wrfie ue for (older fully dluetratlnx end 
deicribittsr the model number you are interested in. We furnuk 
every kind of body 

n—l—e We need capable representative# 

1/CtUcis write or wire 

Repdbfic Motor Track Co , DeptE Aha*, MkL 




Metal Shear 

I Cut* W* Sheet Steel an y width 
" weight 14 lb# btcel drop forguta# 
throughout. Vanadium Bud blade# 
Oil—go Patented Tool Co. 
1 «W Owen Are. Racine Wta. 


Catalogue of Scientific 
and Technical Books 

W E have recently issued a net cata¬ 
log of scientific book* which con¬ 
tains tbs titles and descriptions of 
3600 of the latest and best books pub¬ 
lished covering the venous branches 
of the arts sciences and industries 
Our Book Department can supply 
these books or any other scientific 
or technical books published and for¬ 
ward them by mail or express prepaid 
to any address in the world or receipt 
of the regular advertwofl price 
Send us your name ana address and 
copy of this catalogue will be mailed 
to you free of charge. 

MUNN & CO., Inc , Publishers 

Scientific AiBMwtn Office 

Weelwertk Beflf tag Haw York, K Y 



BOIV MANUFACTURERS CAN INCREASE THEIR BUSINESS 

SCIENTIFIC AMERICAN 
BSfiirarfflt? Wafc* It Carefully 



Scribner 


MUSIC should 1m » part 
1"I of every boy end girl’s 
education. There ere many 
fine eehoele where music is 
taught with thoroughness —» 
der famous masters. 

mm v laawM^'ntfcsraia 

azine tZ$m SftSgttfg? 

rma awmii »w Mi nrm Tw* . 



Blomfaut and Evening Stan 
ter 1916 

{Concluded from pegs 67) 

If a straightedge bo passed through the 
earth and the sun nt the assigned date, 
the planets will bo dhfiled Into two 
groups, those on the right which rise be¬ 
fore* the sun and ar© morning stars, and 
those on the left which set after the sun 
and are eveutng stars Before the dates 
of superior conjunction Mercury and 
\ouos are morning stars, between 
sui*erlor and inferior conjunction they 
are evening stars Refur© conjunction 
fb© other planets nr© evening stars, after 
conjunction they ore morning stars. 

TABLE 8 , CONJUNCTIONS QF THE PLANETS. 
Jan. 41 Vtmua end Uremia 

17 Mercury and Uremia 
Feb 3 Mercury end Uranus 

*' 13 Venue end Jupiter 

Mar 4 , Mercury and Uranua 

Anri! H, Mmurj end Jujnter 

May 33 \cnu» end Saturn 

i une 22 Venus end Saturn 

ulv 13 Mercury ami Venue 

* 21 Marc’llrv end Setum 

26 , Mercury and Neptune 

Sept, i) Venue and Saturn 

T 13 Venue nod Neptune 

Dec. 21 Mercury and Man 

+ TABLE 4 ORLAT FIONGATIONS OF 
MERC1 K\ AND VENUS 
Mercury 05) Jan. 30 May 12 Sept. 9 

(W) Mer 1 June 39 Oct. 20 

Venua (E) April 23 (W) Sept, 13 

Greet brilliancy May 57 Aug. 9 

Death of Thomai F Rldurdnon 

T iiomah k richardson an ©ngi 
nocr and brfiltf© builder died ou De- 
comber 20th at his home In Rutherford 
N J, In bis slxtj first year 
Mr Richardson who was bom in 
Woburn, Muss, was fitentlfled with a 
uuml>©r of important engineering under 
takings, prominent among which were the 
building of the cog wheel railroad to the 
summit of Pike’s Peak, Uol the Cafion 
Diablo bridge of the Santa F6 railroad, 
the largest bridge on the Mexican Central 
railroad at Encarnaclou, and the Wnchu 
set Dam and Aqueduct Metropolitan 
Water Works in Massachusetts. He was 
a member of several engineering socioties 
and fraternal orders. 

NEW BOOKS, ETC. 

Youb Baby A Guido for Young Mother*. 
By Kdith B Lowry, MD Chicago 
Forbes A Company, 1015. 12mo., 254 

pp Price, $1 net. 

Dr Lowry’# popular handbook* on hygiene 
are widely and favorably known Her latest 
In addressed to the prospective mother and the 
young mother, and tells everything that la 
t Mentlal to the health and happiness of both 
mother and chUd The most approved methods 
for the care of the Imby arn folly presented 
In the author # common sen— way Feeding 
clothing, exercise, sleep and training are all 
covered, and if the knowledge of the book were 
universally applied we should no longer be 
faced with the appalling fact that nearly half 
the children born Into the world die before 
they are twelve months old 

Titf Log or mx Ark By Noah. Ex 
©mated by I L. Gordon and A J Frueh 
New York E. V Hutton & Company, 
1015 12mo , 150 pp , illustrated Price, 
|1 net 

A rollicking record of Captain Noah’s hts 
torlc voyage Even the lnc—aant rain* could 
not dampen the spirit* of the navigators and 
the most reluctant reader cannot but amlle at 
Noah s little difficulties with Mrs. Noab the 
re frige rating machine the lost flea, tad the 
Ichthyosaurus quadrieoe—us 

Machine Design By Albert W Smith 
nnd Guido II Marx. Now York John 
Wiley A Sons. Inc 8vo , 500 pp , il 
lustrated. Price, 63 net. 

The demand for this standard work has 
made necessary a fourth edition, and the an 
there have availed themselves of the oppor 
tunity to revise the text thoroughly and to 
Include the roaulta of recent Investigations of 
machine elements 1 It la comparatively easy, 
a*Id Prof John K, Sweet, “ to design a good 
new machine but it is very bard to design a 
machine that will he good when It lx old. 
To accomplish the latter call* for experience 1 
Imagination and foresight In the designer, and 
While no book may take the place of actual 
practice, the present wort sappllee In no email 
degree the neceaaary mental equipment and 
develop* whatever natural aptitude the student 
may have to start with. 

Ga« Unoind Troubles and Installation 
By J B lUthtmn, BSCtt, Chicago 
Chari eg a Thump*** Co,, 191ft. 8vo i 
440 pp,; tUtetrated Price, |l* 

Mr Rgtbfan £*9 provided a meritotioo* 
work of refemee fee aU owuera and operator# 
<4 cm engtaHK whlek to* them to pnmto 
taka Me kigngd hew to ltotou* epermtd, Itofcv 
ussCt Mmk amd to— tfcair apglto Mtor' 
wag emoaaaany, aim oMpnffgHtoR^ 





ektiiaasg protototog* rm$9 tew sktoshsa or a 
medal of rear (wnt to eW a a m g ri | t toft M 
the dance, axplaWag it* o > a rftj tf a. 

All smoiifliosHsM are grittfar ilntiifislkl 
Our vast praataaa, nttesdiM over a pane* el 
•aisle w i 


mors tkaa ##v*oty year#, eaakta* ua to 1 
to adnaa to regard to palaatak&ty witlehift 
any axpaaaa to tn a cB—t Our Hag4 Bra pp 
Pataat# u aaat bee on r#qua#t. TUa anlatoa our 
mitWt, term*, at#., to regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, eta 
All patent# aaaurad tknmgk to totowU 
without 00 #t to tka pa tont aa to the SCIENTIFIC 
AMERICAN 

MUNN y COMPANY 

93 S BROADWAY NEW YORK 
BnMti Oifu*, iit F 8trMt, W*bb0M, D. CL 


Annual Subecription Rates for the 
Scientific A me rican Publication* 

Subscription ode veer 

Poalagt prepaid In United Rtate# and yin—adoPi, 
Maxim Cuba and Panama. 

Subaeriptiona for Foreign C camtrt #*, one year, 
postage prepaid , , 

Subscriptions for Canada, pottage prepaid , 1,71 

The Scientific American PublloaUem 

Sdentlftc American (caUbUabad 1845) 48 00 

Scientific American Supplement (established 

1876) 5.00 

The combined subscription rates and retea to I . 
oountrio#, including Canada, will be furnished 
upon application 

Remit by postal nr erpreas money order, bank 
draft or check. 


Classified Advertisements 

Advertising in till# column la 75 cents a tine. No lea# 
than four nor move than 12 Horn accepted. Count 
Sevan words to the line. AH orders must be accompanied 
by a remittance. 


PRODUCTION MAN ACER WANTED 

CAFABLB of toatfttattetev strop practice hi every aaoge 
of the ward. Btste espertooe# and qualineatton# rulhr, gtv# 
age and nwaur y r tow w, also aaJary wanted. tittugU 
Oo-Oart Company, Beurgte, Ml oh. 


INQUIRY COLUMN 


D THIS COLUMN CAltHttTLLT You wlU 
“ilrtm for o#ruln nli e wi of an Me# mnnbered In 
ve order M you manufacture thaw tooto write 
A once Miq we wili wqd yoa Uw name mem eddrmt of 
party dedring the mmnnattoa Ttorw Is no chans 
We wryto » in sswv earn U it w M Wr> »*<#•<£ 
number of ih$ totufry When maautacturm do not r*. 
promptly «»• tagutry amp ke repeated 

MUNN SOO./IM, 


/ntwtry y# 9ftt Wanted the asm* agd uMnm at 
mumfaetum of machlnw to mab# fcook w typswrtwr 


J**ytry NeUM Wanted tiw name and addrem of a 

wo^onr^ap^ jd^i^aof an E* in dtonatw 
nd H of an inch tong, tka P*ne to be made of Done. 

/«#Wrv No©*#- Wwrtad the name and addreag of * 


Iiutre SO to*. Wantad th* name and addrem of a 
«* W Waps bavtea a vtceptoele attariwd 
Into which th# rai drops and drown# 


fnndry No toJF^ Wanted the name and addrw of a 


amaU tubtne. 

Jnevtry No to* Wantad the najp# and address of a 
manufacturer of a knUting martin# wkhA was on the 
market soma ywa ago- Tbe name of th# nutodn e was 
the Bickford MaeWne It was a hand knittin g nerWai, 
weNMng about 15 pounda. 


No. ( 


at a 


Jneutn No to#/ Wanted lh* name and addreaa of * 

HSsSSffias 
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JMCA PAILS WK, CO , 


Th« “BARNES” Puttin F«d 

Upright Drills 

10 to Bfr-hwb Swing 

SmU (or Ml I M«|m 

W. F, A Jm. Bum Ci, 




GROBET SWISS FILES 

tewttruz srszr,is 

m . W* tend ptitapaid « 

odocw 46 MMdftUy 
for tool maker* aba mauatioWte oa 
rmlpt or 66.09 Tbta If a 4haa<M tq C9 » (Mtf 
Ota* yew’ll ipomtak tod wall «•* ntloN ovdar*. 

MONTGOMERY * CO 
to* FoMm Im Nw Y«kCto 


WELL 15 rays 0 WELL 

on » MMhiiMf your m „ Cash 
MM. tUay m m 3 mm* far dp 


Write for Orootax. 

WHiiAHS II0&, 434 W StateSL,ltto*,M.T* 


LEARN TO BE A WATCHMAKER 

^ »- - - * . m. _ i _ i. -». .. ^-- -* 

dmht nqnvfMH Mupw^vrapw 

-_ had*. Hllaob 

***£&; taiMfUi 

Wo nmI WWoJt Wfirtf IwJnr 
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WRITE FOR iTt 

J. Bi Hanwn-Bennett 

Magazine Agency 


WO n oy*miR 


SwrihnwbollMwt 



- AmMo WealeAt 

, me 1 ■( f — - - - ■> 

ftgMg* TOPAirt 



*■4 igteuMt of tgattfcm mtMM ud ear- 
WHtew w ftv«D sp**Ul Attention and *11 
AeMMarltg lu*atMtk*s on of strictly mod- 
*** «0fl0M an* their «^oaoric», A trouble 
dwrt N»v« to mmmaHaa much of the to- 
temettoii in an eaaHy accessible tv, and tbU 
element of tune tconotty Is carried through 
**• whole systematic arrangement of the read¬ 
ing matter 

Th* Tkotihq of Maori** Tpoui By 
Oeorge W. Burley, Wh Ex, A.M 1 
MocIlBJ, London, BrtgUnd Scott, 
Greenwood k Son, 1915, 12mo , 240 
PP * U0 illuatrationa, Price, $1.30 net 

This la a book for engineers And Kturicnt* 
la which testing for accuracy la emphasised aa 
a subject of timely Import*Dot There 1* a 
good discussion of methods and Instrument* 
and the consideration of published result* of 
testa la not alighted Those having charge 
of rlaasM Id machine-tool testing will find 
the text an able and useful one. 

Thz Barrzsn Coal Taadk. By H Stanley 
Jcvona, M.A , 3 Sc FSB., FOB 

New York E P Dutton A Company 
1918. 8vo , &7Q pp,, with mape and 
illUBtratlOHB. Price, $2 25 net 

The moat important Industry of Great Britain 
1« well worthy of study and It would be hard 
to find a man better equipped for eipoundlng 
the economy problem* It Involve* than Prot 
Jerona. His volume carries a large geological, 
map of tha British lales and deal* at length 
though In popular style, with the Industry and 
the trade particularly In their economic and 
social a«pe£ts His facts are for the moat part 
first band, many of them will be new to Urn 
general public. Fie gives a clear account of 
mining methods, the market and by products 
mining law and the wage act, and the miners 
life and their housing He discusses foreign 
trade and the coal question In general There 
ar« plans of mints, a graph showing freight 
variations, and a series of appendices dealing 
with important points of the subject 

A Trxatikic on Hand Lkttebing For 
Engineer*, Architects Surveyors Hnd 
.Students ot Mechanical Drawing Bj 
Wilfred J Llneham New York E P 
Dutton A Company, 1915 4to , 282 pp 
Illustrated Price, $8.50 net 

Unquestionable merit distinguishes Mr Line* 
ham« treatise from the cheap handbooks on 
lettering that are bo often seen Its format Is 
ample snd dignified setting off to thr utmost 
advantage both letter press and alphabets, and 
the quality of paper employed contribute In 
no small measure to the general appearance of 
tbo work A doaen of the most commonly used 
alphabets are given and great attention Is paid 
to the balancing of words about a vertical 
centre line Various architectural styles are 
shown, and there la an architect s drawing 
half-stie which gives all necessary lettering 
Other Inserts deal with mirvtjora and machine 
designer* drawing* The Instruction Is m n 
Bible full and clear and the work is irre¬ 
proachable in taste and in Its lonfornjity to 
the beat canons of the art of lettering 

Ship Form, R**t*tanok and Hcrkw Puo- 
rvuuos By II S Baker Iu§t N A 
New York D Van Noetrand (kmjptuij, 
1915 8va , 247 pp., llluatrated Price 
$4 50 net 

Naval architects will appreciate the dlfflcul 
ties involved in dealing with so complicated, 
and in some aspects contradictory a subject 
as ship form resistance and power results As 
superintendent of the William Kroude National 
Kxperlment Tank the author ha* had tho 
benefit of flr«t hand Investigation leading to 
Important result* He utlll*e« bis powrra and 
Ms experience to the full and despite the 
dlfttcnlty of his subject succeeds In Intelligibly 
conveying accurst* and valuable Information 
HIb book, largely ba«od upon the work of ei 
perlmeut tanks seeks rather to guide the de 
signer as to what *hould l>e tested In this 
way—not to help him to dispense with such 
teste Tha subject matter naturally lends it 
•alf to treatment undar two Leads the flrat 
division being given over to form and resist 
a nee with discussions of straam Una, skin 
friction waves and wave making while the 
second division dsais with tha screw propeller 
In theory and practice Naval architects, cn 
gtneera and draftsmen will find tbatr needs 
aspects My catered to and tha book will also 
prove its value to the student equipped wltb 
•etna elementary knowledge of the subject 

Tun Lrrntit-WBiTW'* Handbook. By 
John Rexbcru Ohic*f 0 Browne A 
Howell Company, 1914, 12mo , 290 pp. 
Price, 60 cent* net 

What an Apyxstiskb Should Know By 
Henry a Taylor Chicago Browne A 
Howell Company, 1914. 12mo , 96 pp, 
Price, 60 cent! net 

What a Salmman Should Know py 
Henry a Taylor Chicago Browne A 
Howell Company, 1918. 12mo , 96 pp. 
Prioe, 60 cents net 

41 The Latter-Writer's Handbook" fs i con 
dM manual tor (he guidance of aU latter 
writers, and driers both personal and bual- 
Sees eomejtoodenc*. The tew spaolinan forme 
'given Me well selected* Sad an poUte are 
tbettmdU? d iscs said with a He# to pakfe* 
[ad the mdse a fiptefae* tad sfteteat eokrs- 
wnadsst Ht w Teyter a Httte Werka are tmO 
kwewai hM estar^moa has beds wMs. sad be 

*> »• «f 


“My—but Sanatogen 
makes one enjoy 
living!” 

A ND you know it u a pleasure 
, beyond the telling when, after 
week* of overwork have weakened 
your ftyttem'* force*, you begin to 
take Sanatogen and ful that old- 
time vigor come bock with a new 
desire to accomplish and a new 
Joy m living 

The best of it is that it’s no frm- 
porary relief that Sanatogen gives 
—but * rtal, lasting improvement 
in bodily health—and especially in 
the health of the nervous system* 
For combining the properties both 
of a food ana a tonic , Sanatogen 
nourishes the nerve-cells, rebuilds 
the wasted energies and tones up 
the whole system as it helps gather 
a new store of strength* 

Vou can scarcely doubt that Sana¬ 
togen wiH help you when you re¬ 
member that over 21,000 doctors 
have endorsed it m personal let¬ 
ters—and when you read what 
Charles D Sigsbee, Rear Admiral, 
U S Navy, writes: 

* 4 After a thorough trial of Sanato- 
gt&, 2 am convinced of Its merit aa 
a food and tonic It* beneficial 
effects are beyond doubt 1 * 

Or what Colonel Watterson, the 
famous editor, writes 
*‘I do not think I could have re¬ 
gal ned my vitality without Sanatogen 
acting equally upon the digestive 
organa aod the nerve center* ” 

Sanatogen la aoU by good druggist* 
•mywMre in thraa sissa, from $1 up* 


OfQMd 




for Gbort HubborxTo now boo * f "Health fa) the Making ” Written in hi# attractive 
manner and filled with bis shrewd philosophy, together with capital advice on Sanatogen, 
health and con tent mem It is free Tear this off aa a reminder to address Thk Bauer 
Chemical Co , a8-G imng Place, New York 
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MASON S NEW PAT. WHIP HOIST 

for Outrlfftr totals. Vaster than Btovteqn. and botat 
dirccl from teams. iav«s bandlina a* ta« sspsnsa. 
MmmfMtarsdbyVOLNCYW MASON A CO tea. 
PtoUmi ILL, U S,A. 



Shoot Board and Plane 

A tool for Pattern Maker*— 
Carpenter*—Cabinet Maker* 
—in fact for any workers m wood 
wbo have nice fitung to do 
PRINTERS and ELECTROTYPERS 

me It far sQuuin* op and ski** •Uetvotypm. 

Th* Plans move* In * nnmy bMnng mb 
•alately tU *%m potation of outtir for every 

***& bo adpMted to pUoo at any an«U bo- 
twmm tefoaad alooty j ogf—s. , t , 
C onor o an bo sot to fWo any draft teM to 
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This genu-tropical land of smiling tides and blue 
water is best and most comfortably reached by 
direct steamers from New York. 

$ 63 4 ° 
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Tickets good until May 31 
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ARTHUR RUHL has 
visited more of the bat¬ 
tle fronts of the great 
war than any other 

American correspondent. He 
went to Belgium and was present 
at the Fall of Antwerp; he has 
been at the German, Austrian, 
French and English fronts. He 
has gone through Rumania and 
Serbia to Gallipoli and back 
through the Balkans to Bulgaria. 

From there he has sent the latest of his 
colorful, masterful articles, “Bulgaria 
IN I HE War." Watch for it in 
the January 15th issue of 

Collifrt 

w* NATIONAL WEEKLT 8 

416 Wttt ijtk Stmt, N«e York Ltfr 


Know H U of court* idd m- J partioeleriy to 
the aspirant, Although tbs older hand may Add 1 
hi* time wall employed to scanning th* treatise. 
The him* 09 Mono mica 1 travel are money 
mi Term, and the suggestions as to approaching 
the buyer may acne to lay tto* groundwork of 
niece— lh What An Advertiser Should 
Know 1 the small and the large advertiser alike 
will find a wealth of basic Instruction and 
sound advice They will find themselves guided 
toward a wise selection of mediums and * 
wide choice of Advertising plans. 

Pu kg lx’s Idea! SHOkniAWa By Harry 
rolk Pringle Chicago Pringle Pah* 
Ushlng (Ajrujmny, 1910 8vo , 180 pp 
Prlfe, *2 

The w Ideal shorthand 1* a light 11 m, non 
position system developed by the author In the 
course of many y*.srs of experience Indirectly 
based upon Malone 1 script method, It should 
present few difficulties to users of the Gregg 
and other systems which bark back to Malone 
for tbelr fundamentals. The “ Invitation of 
accent' Is rosde a concomitant of the work, 
and M reinforced vowel forms ’ —that la vowels 
followed In the same syllable by L or R—ara 
responsible for much of the simplicity and 
wide adaptability of tho new system* 

Naval Handbook ron National Defense 

AND FOB THE EUROPEAN WAR, By OotU 

mamler T I) Parker, U 8 N 80 pages, 
half tone* and line cuts Price, 91. net 

Commander Parker In this excellent little 
handbook answers the hundred and one ques¬ 
tion* which arise in the mind of the average 
layman, aa be tries to follow Intelligently the 
progress of the great war—the man who would 
like to know how far a big gun can shoot— 
what t« a bat tie-cruiser—whether an aeroplane 
can sink a battleship—wbst are the means by 
which the British stopped the submarine war 
against merchant shipping These and similar 
questions can be answered If the layman has 
time to ferret out the Information from tech 
ulcal tnagaslDfls or encyclopedias But life is 
too short, he wants the answer at once, and 
Commander Parker has gathered together with 
In the HO pages of his handbook just the kind 
of Information which so many people are seek 
ing to day The chapters cover the following 
•ubjet la types of worship*, the dreadnought, 
the cruiser, the submarine, guns and ammunl 
tion, torpedoes and mints some points in inter 
national law ships of the air strength of our 
own and foreign navies 

Examples in A i trhnati no Currents 
V ol 1 Uy F K Austin Published by 
the Author, 1915 223 pp Prieo, #240, 
Is flexible leather 

Professor Austin U the heed of th* Depart 
meat of Electrical Engineering In Dartmouth 
College, and several of his books have already 
been noticed In this column. This work takes 
up the solution of problems within its rang* 
and guides the student In their solution. Tbs 
calculus Is freely Introduced since the grade 
of th* book Is that of a college taxt book. 
Both discussion and Illustration are employed 
to Illuminate the problem at hand It seems 
to he sufficient for the (laid It attempts to 
cover 

A Treatise on the Piano and Playeb 
Piano By Harrison Louis Van Attn 
Published by the Author at Dayton, 
Ohio 8 m, 150 pp., illustrated. Price, 
|L60 

A piano Is a collection of material from all 
parts of the world America may furnish Iron 
for the strings, etc , and the various woods 
used but the wool for hammers and felts la 
likely to coma from Australia or Africa white 
Asia and Africa must supply the Ivory and 
ebony of the keyboard This treatise not only 
furnishes piano lovers and owners with in In 
ttmate knowledge of their instrument's con 
structlon ft also imparts information on the 
proper care and repair of the piano Including 
the tuning 

The Thinking Universe, Reason as Ap¬ 
plied to the Manifestations of the In 
finite By Edmund U. Hheppard Los 
Angeles, Cal i The Authors’ Company, 
1916. 12mo», 847 py. Price, 92. 

Finding the Infinite/* Uke “ finding God/' 
means divers things to divers people. It U 
unfortunate that Mr Sheppard makes the 
former claim In hi* dedication. The reader 
who allow a this to deter him from reading the 
work will miss many a feast of reason. Th* 
author's message is something far better and 
more practical Be shows that right thinking 
—that It, sound reasoning—must not only 
characterise the philosophy of the happy man, 
but la absolutely essential both to material and 
spiritual progress. The work opens for ns 
fresh vistas, imparts new vigor to the under¬ 
standing, and teaches u» to use the flue com 
prehension of our better and more rational 
moments to guide ns through the difficulties of 
our darker hours. 

| Skunk Culture- you Profit By P M 
Holbrook. Chicago Skunk PtYolot* 
meat Bureau. 8vo >; 120 pp., UluatratocL 
Pries, flexible binding, ff, cloth, I1J& 

Tbs author** long personal experience and 
tads Original Investigation* eotnhiM t* make 
tN» a handbook of exception*! merit and help- 
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PMd not to **—; *W**fcM 
attention pm mt **»l 

Aside from th# «to 1 ‘ . 

fur, be may gefi tp&ffiri}*#'e*fh ^ 
blood to the qtMenmpt tiwfe dya away mt 
stock fanrieea, *>e» *9 of who* affiy to*. pfoP 
pentiv* customers; to way mooting of 4 ## soojlnf 
teal gartena. Thu author Ml a b*p#y X*? 
of imparting hi* own knowledge) tots jpSM 
bubble over with laughable apd tMtttwttn **♦ 
perienees fueh as only the vetavan fur-farmer 
could recall ffivary phase of tto* h# ffi bs# s, ttm 
th* lay-oot and stocking of tim farm to dMatOv 
log feeding, Judging and marketing, Is saye- 
fully explained In the taxt, while the lessons 
ara clinched nod tbs enjoyment of th* study 
increased by the wealth of illustration. 

Electricity By W H McCormicks Now 
York Frederick A. StokdS Oompnnj. 
Svo., 290 ppr, illustrated. PrAooT9LJ50. 

A ft sriDating subject loess non* of it* ap* 
peal by being as srell prsSe ut s rt as it ta in Mr 
McCormick s contribution to the ’ Romaaoe of 
Reality M series After a chapter oa tbe Myth 
of the actenca of electricity, and other* on It* 
elementary aspects and inch basic devices as 
the induction coll, the dynamo and th* motor, 
the reader (s conducted through aa electric 
power station, and Us equipment Is salsriain* 
Ingty explained guhjecta further dealt with 
are electricity la locomotion, electric lighting 
and heating, the telegraph and telephone in all 
their modern developments with, of course, 
amp la spe ce devoted to wi relesg, and th* 
HDntgrn rays. Even riectro-coltur* Is hroached. 
Our English author here cites an American test 
upon sheep, in which the electrified s pin y la 
produced twice as many lambs and a much 
greater weight of wool than did their aoeMctrt 
fled sisters. 

Tecnica Della Navigation* Intsrma. 
Canal! Navlgubilt log Annibale Pal 
lucihtnL Mllanp Olrico Hocpli, 1916. 
8vo , 431 pp , con 344 incUtont L, 10 

In this monograph, canal construction and 
operation are very thoroughly set forth There 
are description* and drawing* of the boat* 
commonly used, and some consideration la 
given to the resistance which the various types 
encounter aa they are drawn through the 
water The canal bed, locks, dams, the tow. 
path, elevators and general maintenance are 
a few of the beads under which the subject 
Is doreloped The treatment la broad, and the 
illustrations are by no means confined to the 
works of Italian engineers. 

Thomas' Rsoiste* or American Matvu 
facto HERS And First Hands to All 

IAne« New York Thomas Publishing 
Company, 1916. 4to , 8,100 pp. Price, 
916 

4 Monumental" is a much-abused word, yet 
it aoerna fittingly used in connection with this 
mammoth testimonial to American progress In 
Industry The volume Itself Is a wonderful 
achievement of organisation, of diligent effort, 
and of close accuracy It is, In its Anal am 
bodlmont, a monument to our national vitality 
and our conquest of the world of Invention and^ 
manufacture. The work has the distinction of 
bring the largest classified reference book In th* 
world, and it comprises a finding list and in 
dex a list of manufacturer* classified according 
to business, with rating, the manufacturers of 
tli* United Bute*, arranged alphabetically by 
name*, giving home offices, branches, officers, 
salsa managers, and purchasing agents, leading 
trade name* and brands, and an appendix deal¬ 
ing with architects, machinists and founder*, 
banks, boards of trad* and othsr commercial 
bodies, and leading trade papers. In short 
these combined directories put Into the hands 
of buyer and eeller tbs addres s es of practically 
all the 4 first hands " In all Uhes, together With 
Just sash coods* information as to organita 
tion and standing as tbs purchaser or tbs eri 
ler must know before be can carry oh his 
business la the most sfficisnt and economical 
manner. The copies furnished American poo 
sulatsa In foreign citUe hr* greatly ip demand 
and, lh view of the wav and th# consequent 
cloture of many European souress of supply, 
this service must result in the sUmpltotio* of 
American trad* with foreign countries 

A Histokt of Economic DootepocA Jtam 
tto* Tl»f of tli# Physiocrat* t# tto* 
Preneat Day By C&uM <Md| hod 
Charles RlsL Authorised Ttut^atfoh 
Under the ZMrectltu of th# Latg fbo- 
fesnor WtlUfim Smart, by It* Richards, 
BA. New York 9 C HstSToI 
Sva, 696 ftp. Price, 96- * 


Prof G14a*i «Prtndplss of FoEtMat 
my has Use# widely read in assagai lsfi|Wgi 
In ** A History of Economic . 

has coIUborsted with Chari*# Blsf Idji# gto 
tempt to place modern fh*#rlsS 111 thtiy tk#s 
perspective by relating them *# thstrl 
forerunnsra. While an*0 sppce ton* 1 
been devoted to Preueh tb*f^ht, ttog u p .. 
have not failed to co n ve y aa ad*#Uat#-M»ds^ 
Standing of ffiagttsh theory, M hnv* 4**# *V 
most equally well by 
consider th# difficulty of 
hiatowy s* this i*M! gaffi i 
on# admMution r - 






All out-doors 

invites your Kodak. 

No trip too long, no conditions too 
rough for a Kodak outfit. 

You can take, title and finish the nega¬ 
tive* on the spot by the Kodak system. 
You can make sure. 

XT«fcf mtoUf fro* «r yomr d*mUr*t, or m*iL 

EASTMAN KODAK CO , Rochutir, N Y , Th* KUmk City 
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“DEFEATING RUST” 



Whether you are manufacturing, selling or 
using sheet metal products, you should have 
this book Send your name for a copy today 

The American Bolling Mill Company 
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Cy fo^fN December 31st—at the 
Automobile Show in New 
J Co)jr \ York City—we formally 
introduced to the Amer- 
/fCfaj&l lean people a new addition 
to the Paige line—a six- 
cylinder car which sells 
for $1050 

Right now, we might tell 
you that this new Paige is 
a startling achievement 

We might tell you about its remark¬ 
able motor—its luxurious appoint¬ 
ments--its rich French leather 
upholstery—its roomy seating 
arrangements for five full grown 
passengers- its ample wheelbase and 
impressive European stream lines 

We might tell you about all of these 
features -and a great many more 
But we much prefer that you shall 
establish them for yourself 

We want you to FIND in this car your 
ideal of what a five-passenger auto¬ 
mobile really should be 

We want you to personally "discover” 
the car that you and your family 
have been waiting for and hoping 
for these many years 

We want you to set your expectations 
just as high as you possibly can 
Then, examine this new Paige and 
see if you are obliged to make one 
single compromise 

We ask you to do this for YOURSELF. 
We shall be quite content to abide 
by the result 

And, now, just a few words in expla¬ 
nation of the success which has 
come to this company m such gen¬ 
erous measure 

First and foremost, let it be under¬ 
stood that Paige builds not for 
price—but for QUALITY. 

As we have repeatedly stated in our 
public announcements 

"It is by no means difficult to manu¬ 
facture a car for a PRICE, but it is 
quite a different matter to produce 
a car of 100-point excellence and 
still maintain a price to the con¬ 
sumer that is not prohibitive," 


There, you have the very essence of 
the Paige idea 

There you have the compelling motive 
behind every car which has ever 
left this factory 

There you have the REASON for the 
astounding value which you will 
find in the new five-passenger model 
quite as well as the larger Fairfield 
"Six-46 ” 

REMEMBER, YOU CAN ONLY 
GET OUT OF A PRODUCT PRE¬ 
CISELY WHAT THE MANU¬ 
FACTURER PUTS INTO IT 

There is no substitute for basic qual¬ 
ity No matter whether it be a 
typewriter, farm tractor or automo¬ 
bile, service must be BUILT IN the 
product—not merely veneered on 
the surface 

Let us here, then, renew our bond of 
Faith with the American public 

So long as Paige cars are built, we 
shall unceasingly maintain our 
policy of building only GOOD cars 
- -with quahty our first and fore¬ 
most consideration 

It is a matter of public knowledge 
that the cost of raw material and 
labor has vastly increased during 
the past twelve months 

Notwithstanding this fact, however, 
we pledge ourselves to jealously 
guard even the quality of every 
cotter pin which goes mto the con¬ 
struction of a Paige car 

We pledge ourselves to employ only 
the BEST materials and only the 
BEST workmanship that the mar¬ 
ket affords 

So long as Paige cars are sold, we shall 
remain keenly sensible of our obli¬ 
gation to see that these cars render 
unfailing service and continue to 
ment the confidence which has 
been reposed in them. 

On this basis, we ask you to buy a 
Paige—not because of its price— 
but because of Its nameplate. 

We ask you to believe in them cars at 
WEbeltevem them. We willingly ac¬ 
cept our share of the responsibility. 


Fairfield “Six-4^‘ 

>1295 

1 •.t.Q'tt'lt 


Paige-Detroit Motor Car Company 

Pftroit MpUfU} 
e» EakiUtfee ‘! 

Hr. Vork AuhWni. a*t*r-%wr 

W AntoipobiW N 
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Chide, AlU*n Mann Prowdent Imliimk ( Uoarh Secretary 
Orem IJ Mudd Tmiuuror aU at 233 broad way 


ICniortni at th« Po*t offliw of N »Y >rk N V a» riitct n i riw» Hatter 
ItnUrod UM Linn Matter ol Hi* 1i*M UffltH Ih jmrlnifnl Oauwla 

Trmle Mark ItogtMt) rinl lu the Lilli* 1 Nl*ti> ) aw lit i irtkH> 
C»i»yrlK>it 1 yIr l»y Huim A ( o Im 

lirimt Hrlttiin r 1 k^ 1 ^ reaerve I 

nitutruUKl urtloU?* muni not l>u ixprixlti kM wltln ui p^nul»,Uin 


Thr objat iif this journal iti to mord mruruttly and 
luddltj th( hitt gt muintijh, mvhunUal and industrial 
neic# of the day l g ii uttkly journal tt vt in a pogi 
lion to antioumo intrusting det ilopmuita bi furo they 
ate publish id tlgiirhru 

I hr t dilot it glad to ha it salon It (id to him limit y 
at tit It s MttiUibU fut t hi nr i <d uni ns t>npr < tally when SUt h 
in tit tin an tt< i omjmnif d by phohn/i uphs 

The Paper Pulp Problem 

T IIk» prohlc in coiifioiit Iiik pajM lumkii h of iI]h 
tovulng Houru m of mvv l>ni h (making limtiiliil 
heeuiiios um tinv more pressing Tin pi lint 
material In Uw today In wood Attention hum <||rt t it c| 
lo tin ] himm! 1 1 1111 It h of w<»od f(H || Mourt t of | in |m i milking 
matt rial by H< hJift r of KuMhImjii, In 17(1 1 Jumt Ififi 
K'«rs ugu lull 1| wan not uniII tin. mUJilIt t>f (In nlm 
loenth unturv that the (online rt Lai ust of Uk pulp of 
m(mhI was st i IoiihIv (onshkitd As Sc b will la has noted 
In out* of his Illuminating c cuitl Unit Ions to tilt llti r 
at art of lellnUiMt, Si hilft r’s . \fterliin nts hi ought no 
UNUlls <\npt the t onltmpt ami J*m r« of his lonletn 
pantries 

The probl *hi 111 SihilAis Him hum lo dlscour n 
HiihrilltuU for rug* old Ilian and tofttm wash which 
wire getting warn tun thou and tt N mini limit! hare 
to show the similarity In quistloiiH whhli mi of put 
odltnl m urn net, as will as to glv. point to a modi rn 
Ibmui for an In It tin the year lVii rht Isjii.lnu 7 imt m 
wnn off. rlnff a n ward of 1 POO pound* to unv | M inoii 
nho shall first Miisistl In Imuitlng or (INrovt i lug tlit 
mean* of uslnff a thuip Huhsilfutt for tin totton and 
I him mult rlnlH mm iih.m by pni>u makers suhjint lo 
the foJhml/jff t ond it Ions 

1 Tin matt rial must la pimlltnlh unllmlhd In 
ipiantlt> and la. (jip/ihh of 1» log cnmilnl Into pulp 
of a quality iqnul to that vvlil.h 1 m at pusuit useu In 
mutiufin tin lug lh< last dom iiptioii of i).vcspa|>pr and 
nt u <osl, ttrhila pailbm not Iism than tin per out 
Iohi r 

4 - It irniHt ho l.st.sl approved and adopted bv 
thrie omimnt iunmifuiturt ra of pni>er (two of them 
to Ik named by tin adwitlsiri, whosi uil ilk ate shall 
4 litltli tht Inventor to Iho laijment of llu r. ward 

‘3 lids offer will be lu furct for a jMrltHl of tvvilw 
niontha from tlu Jtllh of Mm, 1VJI ' 

rn|KrmakerH art d< i>emh nt on tht wood of tsrtaln 
pine, apiueo and tlr IrtsH for the Ilia rs width tom 
lame marly tvtrj varlitv of jiaiar ixupt wlmt hk 
known lu the trnde us 11m pnpt rs , that Is ImukIn 
lislff. i*h and w rltlnff \h\\hih anil It Is onl\ tin tlm r 
nml inert exr*n«lvt ffradts of wrltlnh ]>aptr that are 
free from ihemiinllv pit pari d pulp of wood I lit ratt 
of eonNumptlon of wood pulp lm« Indeed, Imrnis.d 
ho tremindously of late vears ns to threntm tlu raw 
iimterlal with cxUmtlon n fate whhh has already 
ovirrome Hit spnut pulp woenl forests of tlu United 
Stall m the ffruit hulk of our wood and ineshantenl 
pulp ht luff now ohtaliiisl from the vmd tiaitw of forest 
hinds n( ill nei.HNlhlt In < atuida ami In untllnmhi 
3Ue SiiKMiM* Aukku vn kmnly niffnlvant of the 
priKsliiff hniKM turns of the pioliUm umfrimtluK the 
Aim Hum pujhi induslrv n.\ir lit^Iis ts an oj»iM>rtuidtv 
of dirts thiff alt. ntlon to |>t>MHlhlt new stmrtth of jm|a r 
makliiff mutt rial pnK'tHsts for the ri um e>f used ma 
tirinl, or invitill.ms for (hi utilization of waste nml 
hy priKlml* In this way noli was inadt In a mint 
Is-mi of tht poNMihilltkM ttf priHhnln^ pulp from lottou 
Htalkw hawsl on the r. imrt t»f au intonstisl stuiUnt of 
th. suhj.st 11n hi I It It treated louHltlornhlt tuteriat 
nml l.sl to numerous Inqulihs from Individuals and 
firms InltriNltsI Ui [m[Krnmklnff 
Tlu IiNpu \ of nuMiuii low ntlon lu pajioi nmklnff 
pi in t kmi n Mini < tht elHssUal exiierlineiitfl of Sihilfer 
liuduH taulIon lu tht attitude om must ohstrve ti>- 
ward the> ilnlnm put foiward In liehalf of any new 
Invention Mhlle time ha* amply Justified the Ideas 
of Sihilfer with regard to the mamifnedure of pajM r 
from a larffi lint of uff. tahh matirlids Imludinu wasp 
msts pent stiaw and the twlffs of hops the utlllssH 
tIon of stub mateilals on a eoiiuneredal scale must wait 
mil 11 the war.lty of fonst trees bcumie* more presalnff 
Ihe fallniv of proposinff various weeilH fftassts, waste 
lottou and corn stalk* and many otlu r vegetable mat 
P6C* tP furnish tibtr has Iveen ext>ofteil over and over 
by pructhal men who are aware of the cnorujoua 
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lua&aos of material required and the exiause of rp - 
duthiff and hhuLhliiff them, to say nothing of the 
winkuoHM mal imiilequaiv of the resulting ftbei as com 
imred with that obtalntMl from wood The com lusion 
rtmin'd In an urtklt published In the Issue of the 
frkirNniau Ajmkhkan for January 3, 1014, Is still |« r 
thient ir»tll tlu prlt l of wood pulp Hhch to a lllffher 
llguri tluui at priMtiit, thiw pr.xvHses must wait for 
coiuiut rilal tkvilopimut serving meanwhile little mori 
than rtstrvt jjiUMiaoKH 

A Notable Map of Europe 

N the Julv nuniher of I he Gt og? upkical Journal 
Mr Arthur Illuks^ who rmntl> su.nidl'd Hr 
Siott kill h as stt ri tiny of tlu Koval (ko^raphl 
(id N(» It ty disiilhisa mniiiknbli . urtoffraphk undtr 
taking ti]x>n whhli that famous soikty Is now . nffa^.sl 
It will tie rum min ml (hut the prt pa ration of an 
Inti rnuiloiial mup of the Mobe on u uniform plan and 
on n KAiilt of 1 1 OIMHiOO aft. r having Ih i n talkml of 
for y t hi h ns an him nt dosld. lalum was mtually undtr 
laktn hv tlu pilnctpul nations of the world following 
nit Inkrnullonul (.oiiftruu. on the subject held in Ion 
don In \ow min r IPOD 4 his work had howivtr made 
but Iltrli piogrtHH up to tin* uar 1PM whin a second 
(onfirtncp was held In Purls to Hellh nmmroim do- 
IiiIIh that had Imm n lift umlcdd.d at tlu Ihst oiu The 
pro. 11 dings of tin Karls touftitnce havt not ytt been 
published 

Minn tlu great ljuropeiin war broke out tlu mod of 
a uiilfoi in and d< til 11 ml map embratlng |lu v a lions 
tluaUers of war and ilieli suiroundlnffs was urgt ntlv 
ft It by the fhltish nillltaiy uuHiorltks and only half 
a do/en I urojienn slus ts of tht hilrriintlonal Miip Imd 
upiiearnd \h nidi sheet rxl.mls ov.r kIt dtgi.i** in 
longliml. And four in latltu.U this minus I tin t but a 
small fragment of I urojx had las n covered 

UmoHt as soon as the war lagan the title tiN and re 
smiu.softh. Kn\ a( (icograplik ill Siwielv wen d.sllcaletl 
to (h. task of produtlng a skeUton map of vv.^ltrn 
kuriqH ad.Hjuati for various mllllarv jairiMtses and 
till* has aluudv piovcd vt r\ um ful to the British nruiv, 
cs|i(K?lull\ to the ltoval lhlnff Corps IIiIh ttiterprlse 
liowtvcr sfinii .Iivtlomd Into the much more ambitious 
one of mapping the wlioli of ruio|ie nml the ^car 1 nst 
on a Male of 1 1 (HKMMMt In other words tlu society 
mid. rtook to produ. ( slngh handed nnd with ffront 
rupl.lflv an approximate cqulvnlt nt of wlull tlu fnttr 
nallonal Map of these r. glons would hav. been If it 
had bun couipltttd r 4hc work has mini, very Hiihstan 
Ual ptugrtss 1 hu Models tomplUs Hie m»terlal nnd 
pripniih the first diaughts of the various dm In whUh 
me thin redruwn nml publlshtd by the Ordmmct Sur 
via and tlm War (Mike It was evpwted that from 
llft.en to Iw.ntv hIkm Ih would have liecn pfibllslml bv 
Mm first of \ugust Sural liave alrtudv appeared 
1 veil lu time of peace with nuiUrlal nml p.rsomil aid 
from the geograplurs of all tlu now bdllgtr.nt <oun 
UUh at tlu (lisiu)sul of tin curtograph. rs, hiu U au uu 
derlaklng would have bristled with dim. tilth m 

Ah might la expected, the simlllng of names has lieen 
om of Mu most serious pioblems oi ratlur It involves 
a bout of probUms It set ms a eotnparallu ly simple 
plan in th. case of eountrli* uslnff (ho Roman alphabet 
to adopt in ivory cusc tlm omelal Hi>ellinff tintd lu the 
lountrv itself until om. finds that even offlclal spdUngs 
vary 1 'Huin at le«Nfc three si»elliuffs of Bucharost 
<nout whi.Ii Agrees with this Iiiiffllnh M|rtlllng) art 

fonml in Komnanian govenmunt puldiffttlons 
The grentest difficulties however, arise from the ex 
1st. nee of mm Koninn nlphnbits, such ah Russian 
(Ireek I iirklsh etc Just one example of these dlfll 
eultles mav Ih mentioned lure In Russian Poland nJl 
plans lmv. of course olfldul names which the Russian 
nuthorllkn write In the t vrlllle chirm t* r and thin 
character can l>e turned Into Roman according to a 
uniform systim of tronsllterntion ft appears howiver 
Mint such nanus hnve U-cn translitornt.d l.\ Mu Run 
sIrmh from the 1 NiIIkIi (which uses the Itoinnn alphabet 
with vHrlmis dlucritlcHl marks) according to nn arbi 
trarv and faulty svstem so that relTMtu llteratJon Into 
the Roman alphabet producer in many enses, something 
quite different from the original Polish name! 

The Revival of Blood Letting 

NIC recall* how OU Bias, being at one time in 
hi* luterestlug career verv hard jwt to It for a 
livelihood, had the good fortune to become as 
•slstunt to tlu great Dr Sangrado, and found himself, 
without more ado and as easily a* any modem quack, 
a phy-Nklan qualified to treat any and every human 
111 for" his <bipfs armamentarium consisted of the 
lams t nnd hot water, with the use of which OU quickly 
bneaim familiar Hot water continues to-day n thora 
iieutk cmHiitlak But phlebotomy has long since fallen 
Into Innocuous desuetude, mainly because the practice 
wan absolutelv without discrimination, every sufferer 
from no matter what illness was bled, and ofteu to a da- 
are* which seems ghostly to the reader of medical history 
And not only were the sick but also the well, regularly 


Jttwuuy lid* 

bled once or more the year, 4o that the lancet mafia 
on the body were more In evldqfcAe than ate vaccina¬ 
tion scars today A reaction'frtnfc stfch practice* by 
which the death of our first President vfas certainly 
hastened was of course inevitable 

\enm*ction or blood letting, Is, in dlscrtxnioated in- 
stances u sulutnry measure, there are times when it 
Is absolutely essential to Ufa. It must, however, not 
be done haphazard, in the manner which brought It into 
disrepute—but ackuMlkully, that ia, with knowledge of 
the disease conditions for which it la appropriate. 

I pun whnt principles/ Treat not the disease, to let 
the put lent die, but treat the patient and let the dis¬ 
ease dk Tudgc of tlu piopriety, the amount and the 
tic*. Hslty of the rcj>ctitlou of blood letting, by the symp¬ 
toms exhibited In c tic Ii case, and not by the nomenda 
ture .fits, rvc also the natural constitution of the pa 
Kent withholding the laHCet In the extremes of Ufa, 
nor bleed whin the blood Itw If Is weak, nor in those 
Imulldod for a long tlnu , but blood when the blood is 
poisoned by the toxins of virulent infections, when 
thiro Is cxusslve vascular tension, when the right 
chambers of the hturt are packed by the excessive un 
loading Into them of thkk “black blood from the eu 
gorged rtyskmath velim Tlu re surely can be nothing 
more scluitlfic nor ifigto date than these principles— 
which aro In th. main thoso taught hv (valon. 

We mav not hero enter into particulars such ag 
should obtain strhtlv lu the medical domain, save to 
not. houic wry ruxnt restitrthe^l made by Drtg Abel, 
Row litre, and Tmmi In the Johns Hopkins Medical 
S-hool I min n plot to ounces has often l>eeu safely 
vui.Mort.Hi fiom tinman iKlngs, blit to remove more 
than om Mdid (lu body h IjI.hsI supply were dungorous 
Indt^d Not mo mu( h bv reason of the abstraction of 
conshh nthh blood plasma the fluid part of the bkwd, 
whhli Is wisllv uiongh renewed, but the danger lies in 
the r.<lu<tIon of the nuinlier of the red hkM>d corpuscles 
or c* IN which ilwulute In the blood ]i|asmn and have 
for their oflite the (omcylng of oxvgcn the Hfc-sustaiu 
ing gas to Mie body s uttermost parts. The excessive 
Iomh of Muse cells puts a task iikdv to prove uuaur 
moniital>l(, on Ihe organs which noriiially regenerate 
those eorptiMd.H W lu refore tliose Hnltimore scientist* 
Imvo work.Kl on tin id.a of r(j>eatc<Uj runovliig large 
quantitUs of blood n( pa rating the (.mpuscles from this 
by the um* of the (fiitrlfug. replacing the plasma bv 
iockts solution ind nluJ(Ktlng this together w r lth the 
s.Hllim nled coiptiMLl.s This method Is ns yet uujusti 
liable In hunmn U lug* lint flit lr (xperlmeuts on anl 
ninls hnve shown tin* jxmslhilltv of withdrawing with 
out apparent injurv IiIckkI plnsina stweral tlmea in ex 
(ess of tlu maximum Mint can Ik* safely drawn by the 
usual method*, of Mood IctMng, provided the corpuscles 
Mi*q*tided In n suitable nuKlium (as Lockes solution) 
be rtturiud to the vaw ular system after each vivl 
w*ction 

( ertnin It Is tliut cs ntrifugnted mammalian blood ccIIh 
( nn retain Muir stuhUltv and their vitality when kept 
on Ice four to five days, to functionate normally on 
Ming 1 elnlooted into tlic bodv Thus, oliserves the 
Journal of Mu Vm.rkan ilfedlcul Association a supply 
of human corpuscles might possibly bo kept In opornt 
lug rooms for rapid Injection in cmetgendes that would 
otherwise plow, fatal \nd in the preparation of anti 
toxin serums from the horse tills procedure might ob 
tain instead of bleeding from that friend of man a 
fiw quarts even fortnight much more might be taken 
in the same or even shorter intervals, if the animal did 
not have to regenerate Ms corpuscular elements, 

Colors of Man and Animals 

T a recent meeting of the Uernmu Anthropo- 
logknl Hoehty, Prof Ed Hahn lectured on 
human races und properties of domestic anl 
maK dwelling eupcclaLly ou such relations as are 
found to exint between the outward appearance 
of human races and tho races of man’a animal 
eomi wo lone The hues mainly occurring in the 
disc of mail ns well as of domestic animals are 
hia.k, hrown red, yellow and white, a remarkable 
feature being Mint those external characteristics seem 
to be connected with the whole of bodily constitution 
A distinguished nnfhrni>ologlBt, Prof Kugene Fischer, of 
Freiburg Radenia, ou cYldeneo afforded by tha «ye 6f 
mammaln eousklors the whiteness of domestic anlthgls 
and white man to bo khidrftd phenomoba, nor <Jpe« ho 
hisltate to suggest many other analogies of a similar 
kind Ik tween mau and animals. According to the 
le( turcr, humanity ns a whole, inclusive of what axe 
culled primitive ivooples, has been subjected for some 
time, to conditions slmflar td those at work in the 
case of our domestic animals The classification mf^ly 
based im color may be replaced by a system of darker 
and lighter strains within a given race, Attention Is 
drawn in this connection to the SJmxn$nijba] oxen, 
which, within memory of man# have become remark¬ 
ably bright-colored, as wen As to the fact that the 
subsequent darkening of adults points 66 the teergte* 
In olden times, of brighter and dgrkor varletiw of yaa yti 
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Kadrfdty 

Hh R*morml of T*r from Gat by EUctricity 

in tf» subject of a patent recently granted to an In 
ventor of Detroit, The operation consista essentially 
of pwing the gas through an electrical field of alter¬ 
nating polarity between receiving and dlacharglng 
electrode*. It la claimed that the particle* of tarry 
substance* in the g»B then coalesce and are deposited 
on the receiving electrode 

Prepared Paper for Insulation —There has been In 
trod need In Gormany a new form of Insulating material 
which la known aa “Pertlnax” It Is made by rolling 
lasers of paper on one another the mass being then 
impregnated In some kind of resin while heat and pros 
sure are applied. The different layers adhere to such 
an extent that the resultant “hard paper” appears 
uniform in structure The new Insulating material la 
water proof It 1* almost as free from chemical action 
as porcelain. It will stand temperature* of 180 or 
200 deg Centigrade without harm ' Pertinax ” is 
most readily prepared In fiat sheets or cylinders and it 
lends itself admirably to machining Tests indicate 
that it can be used Indoors In replacing porcelain for 
pressures above 20,000 volts. 

Arrangement of Street Lamp* —A recent lnvestiga 
tlou of the relathe merits of parallel and staggered 
arrangement of street lamps la most Interesting, since 
it dlecloftes that from an ornamental viewpoint, the 
former la preferable, while, from a utilitarian view 
point, the latter is preferable under certain conditions 
Hv parallel arrangement is meant the pl&< Ing of lamps 
so that they come opposite each other, while staggered 
arrangement means that the lamps on one side of a 
street are placed so ns i > come half way between those 
on the opposite side In general, the staggered arrange¬ 
ment furnishes more uniform illumination However, 
where the street width is not much greater than the 
distance between lamp standards, the parallel arrange 
rnent Is preferable In instances where the Rtroot width 
Is considerably greater thau the spacing of the lamps 
llie staggered arrangement will give the best results 

Door* Controlled by Electric Push Buttons.— 

A Chicago concern has evolved a motor equipment for 
the opening and closing of hinged doors by the dc 
pressing of push buttons The apparatus <*onsMs of 
a small motor, which drlvca a grooved drum through 
a worm gear, a continuous rope which applies the 
motors power to the doors a ooiitmtor panel push 
buttons, and the necessary aw essorles The motor and 
coutactor equipment is fastened to the celling near 
the doors which It operates A three button control 
panel Is placed at any convenient point One button 
opens tho door, another closes it and the remaining 
one stops it A limit switch shuts oft the current when 
the doors are either completely closed or ojamed to their 
full width It is believed that the equipment will 
eventually replace tho men who are now employed to 
oiwn and close doors in pm king houses and warehouses 

Electrically-Operated Stop Watch — There has re¬ 
cently been introduced an electrically opot uteri stop 
vvateh which lends itself to a variety of applications In 
the fields of Industry and sport The watch Is of the 
conventional split second type, but tho sec mid hand In 
started by the closing of an electromagnet circuit in 
stead of by the depressing of h button The watch 
may be used in conjunction with a speed counter, in 
which case the circuit Is closed and the setoud hand 
started at the instant the speed indicator begins to 
rotate Removing the speed lndhator from a shaft or 
pulley open* the electromagnet circuit and stops the 
second hand Another interesting application of tho 
new watch la in connection with foot rates In which 
Instance several watihes are mounted on a i>anel and 
eiKh * onnocted to a device at the end of the respective 
lane The watches are all started at the c rack of the 
starter’* pistol, but stop individually the moment each 
runner <rosses the tape 

Arc Lamp* of New Design — Speaking at a joint 
meeting of tho New York Section of the American 
Electrochemical Society and the Illuminating Engineer 
lug Society, W A Par rah described a new type of arc 
lump which he has evolved The lamp consists essen 
tlaliy of an arc chamber in the center of which the 
arc is drawn between two tungsten electrodes measur 
lng 8*16 inch in diameter In order to maintain the 
are squarely between the electrodes, the latter are 
partly surrounded by a refractory Insulator Tungsten 
has been selected for the electrode material for the 
reason that It is Inert, even at a white heat, in the 
presence of the various vapors used in the lamp 
Among the vapors that have been used in the lamp 
are titanium, stannic chloride, antimony tetrachloride 
and carbon tetrachloride. The arc chamber Is ex 
hausted before the vapors are introduced The effl 
dency of the new enclosed arc lamp, together with its 
conventenew—no electrodes to renew or trim—holds 
much promise for extensive research work in this field 
of artificial lUamtnaticm. 


SCIENTIFIC AMERICAN 

Science 

Sir Arthur Rucker, who died November 1st, was 
especially well known for the magnetic Burvey of the 
British Isles which he carried out In conjunction with 
Trot Thorpe This work occupied more than 14 years. 
It ticker was formerly principal of the Tjuivendiy of 
London, retiring in llios He was president uf tho 
British Association in 1001 

The Superiority of American Clays for use In con 

nectlcm with the Ones Induulry hah been demonstrated 
by teste at the Pittsburgh laboratory of the Bureau 
of Standards The Bureau aunounees that American 
glass manufacturers will hereafter bo independent of 
foreign material for this purpose The glass refrae 
torics (pots In which the glass la melted) prepared of 
American days have been found to give better results 
than those nmnufnetured with the addition of German 
plastic clays or of German clays alone 

Monthly Weather Charts of the North Atlantic Ocean 

are to be published In the future by the Weather 
Bureau In the Monthly IVmiJiet /fm fete, together wdtli 
descriptive sunmiaiics of the principal weather con 
ditions prevuillug over the cxean month l>> mouth The 
Bureau will thus make available the great muss of in 
formation received from Us oon>s of marine observers 
who are chiefly ofllcers of ships, of all nationalities 
The material for a given month will la. published one 
year late, to allow ample time for the receipt of re 
ports 

Teaching Parmer* to Make Maple Sugar —A con 

Bulnr report States that the quality of the maple sugar 
and sirup which constitute one of the chief Industries 
of the Province of Quebec has ln*en greatly Improved 
by the establishment of three* sugar making schools, 
one in Beauce another in the county of Llslct and a 
third In the county of Labrih These schools art vtry 
popular with the farmers of the pro\inco and help to 
expluln the fatt that Qmbecs production of maple 
sugar and sirup, uh shown by the last census, was 
$1,680, diU 

Weather Report* from Alaaka —Thanks to tho exten 
slon of tlu rndlotelogrnphk servlet In Alaska the 
WoHther Bureau foretasters lime been enabled to on 
large their field of observation and now receive daily 
icporta fiom eight stations In tlmt territory and the 
adjaet nt islands Important extensions him also rt 
oturiy been made in tin network of stations that keep 
records of meteorological conditions hut do not send 
telegraphic rcimrts, bo that an important body of 
climatic statistics Is growing up* to keep pace with the 
growing demands for information on the jmrt of 
prosi>octlvc settlers 

The Sea Route to Siberia —In continuation of notes 
previously published In these columns on tlu develop 
ineilt of a trad* route to Siberia via the Kara S<_« and 
the Arctic Ocean, it may be Btatcd that successful voj 
ages were again carried out during the punt bchhou of 
navigation Mr Jonas Lied reached England Oc tober 
Iltli with two sleumers bringing cargoes of Siberian 
produce from the districts of the Obi and tin Yenisei 
He testified to the utility of the Russian win Iona sta 
lions at tlu entrances to Kara Sea When going cast 
Up was encountered west of the straits but be re¬ 
ceived news by wlreli that the straits themselves were, 
free ami was thus enabled to proec'cd 

Protective Stripe* Used by Savage* —Ihse rlbing in 
I he GfXtffraphh'u) Journal hla expJoration* In the Belgian 
Congo In < uthlxrt ( hrhety records that In traveling 
from Stanleyville to Avukuld hi came upon a group of 
foiest natives runurkablc for lh( curious way In whldi 
they mark their IxmIWh for the purieose of concealment 
Narrow' MtrljM.H of black or ied arc marked on limbs 
and fuce and sometimes the body This device has the 
effect of breaking up tin outline and making the in rsoti 
less < onsplcuous In the light* and shadows of Mu undi r 
wood Even lu the snullght the dulkerhoks of tlu forest 
will run pttHt the mntloules« hunter without jane Mug 
hira and are caught in nets It Is inttn sling to note 
that an analogous device has come into use dm lug th» 
present Euroinuu war for concealing vessels guns etc 

Panama Hospitals, Past and Present —Tim Museum 
of Natural History in Now York has recently placed mi 
exhibition instructive models showing the remarkable 
Improvement lu hospitals on the Isthmus of Panama be 
tweou the days of the French canal conqmuv am! the 
present Mine A hospital of the French iod is shown 
lu cure of Sisters of Mercy Pools of stagnant water 
are aeon In the giouods while the legs of bods stand In 
Mu* of water to prevent the enterprising ants, the pest 
of the Isthmus, from climbing up Both pools and tins 
were breeding grounds of malarial aud yellow fever 
mosquitoes a fatt quite unsuspected in those days 
Lastly, window screens are conspicuous hv their ab¬ 
sent e Tho other part of the exhibit In one of the 
French hospitals modified In accordance with modern 
Ideas, with well kept grounds, dry cellar screens, good 
ventilation and trained nurses 


Automobile Notes 

American Takes Charge of Russian Truck*.— 

In an endeavor to hriug order out of the chaos of 
Russian motor Irmk transportation* particularly where 
American made trucks arc uscm! the Russian govern 
rnent last month engaged a Baltimore taxicab service 
expert to take charge of the entire business 

Night Accidents In London—since tin street* of 
I omlon have hem darkened at night on account of 
the /cpiKllu raids Mart have 1 ms a many luililmts to 
laMlestrliuis fnnn h< in*, run down bv automobile* In u 
rmut onuit ease or this kind a Iuih dilen kii^m Nted 
tlmt iMHlistrhuiB osptMlnllv wormu should wear light 
colored clothing lh Mho said that If ]MK>pU canted a 
newspaper oi a white hnndktre lih f whin erasing a 
street at night automobile drivers eould uion easily 
distinguish them In time to slop Tin lath r Idea might 
Ik use ful lu ulliir place's Insides 1 omlon 

Italy Adopts Agrimotors—Following the example 
set hv Irnm-e In tin sulwlrll/ln^ of motor traitors and 
othci agrimotors the Kalian gove rnmeid bus doldisl 
to take triudlui Hte ps in orde r to pn ve nt the nbandoulng 
of farms foi whUli human lalmr Is not obtainable 
Th< fiiHt attempts at communal motor fanning have 
been made In tlu province ( aglluil and puhlh demun 
stratlons of ibe uses to whli h agrimotors tan Is put 
are to be given hi all tin provlmes under th( auspkes 
of the department of ugriiulturt Amcrlwm faim trac 
lor* and farming inuihlncry un greatly deslr*Ml in Italy 
at the present time 

Protecting Roads In Winter—The Deimrtment of 
AgiUulnm utils attention to thi fact that wntir and 
not cold in tlu cuum* of injury to roads In winter even 
tlioBc of the bist construt t Ion It Is ob\lous then fore, 
that It Is A ninth r of <hououij from every i»o|nt of 
view, that rotuls should Ik us do as iwmsibh when 
winter cNimes on During tlu fa 11 the mtul should be 
carefully gout our and all ruts and hollows that tan 
hold wnltr solldlv flJltvi In to make tb< <amber of the 
mad Hurfnci such that It will <lroiu quhkl> and thor 
oughlv standing (mkiIh at the side of the road should 
also Is drained an they tend to Hoak and soften the 
foundations of the road which may result in bad 
4 heaving ' when a fretzi comes 

Safety at Railway Crossings—Although mnuv peo 
pic nn beginning to think that the man who me«ts 
dlRftshr by no Ing « rHliwaj train to a crossing Is 
worthy of llttlo sjnipathv still tin re are enough 
genuine accidents to stimulate suggestions for Inc reus¬ 
ing safety ul them joints Oiu apparently effective 
plan reecntly projJoscHi Is to turn Hie road at a right 
angle mar tho tracks nnd continue it parallel with the 
trucks for a short distance la for* crossing the Hium by 
another right angle turn This would eom|>el an auto* 
njolilh to slow down Iw^fore crossing tlu tracks nnd 
should Insure the safety of the average driver In 
foitmmhly there arc very many places where BUib an 
arrange rnent Is IiiiikihhIMc 

Easier Riding Promised — Om of the Improve rm ids 
promised for the coming venr Is no enHUr riding oar— 
which is an u< know ledum nt thnt there was still some 
tiling to be desired in this direction Wliate ver Itn 
prove 11)1 nts are efficteel there sen ms to Is no reason to 
cX |m e t that it will be iK)Hslble to dlseanl the shesk ah 
sorlar width has heretofore Is'cn found 1 h«11m|h nsablc 
l >3 those who are eiithnl a Unit the It conif<»rts nnd Kiln 
rnlses the cpiesllon wlielbn tin long Ual Inmliuiteil 
spring is the lust menus for absorbing toad slnsks for 
e ve n with the he st de signs the l e |h no qmvl loll hut t hat 
an additional elc v ict is icrjuind to modlfv the rcUnind 
aitel as \ matte i of futt the initial flexure is either 
tem stiff or else too sudden although not as objection 
able ns the rebound r i he re apiteurrt to be hii opjeor 
tunitv for n radiuil ebange In this featun of ear 
building 

Maintenance Cost of Trucks — Mum business men 
hosltole to adopt iH>wir <lri\en true Us tmiw Mlistundfng 
their re markable cille le in v ov e i horse diavvu ve lib h s 
Isnausc of the exeeneslve u pair expense eUithqird In 
some cawH That this is the result of nilsuse b\ the 
drivers ratiier (him nnv fault of th<‘ hum hanlHin wI r I Im 
uppree intesl bv nnv one wliei observes for a short time 
the way many trucks are bundled Inellv Hlreets Over 
loading N a enmmon abuse nnd eijuatlv elestruettu is 
the driving of a hutWIv loaelcd fruek at excessive H|NM*d 
over elefen t h i jmvemeutM petf hoJos and car t rtu ks No 
it nle rials now known will survive hucIi treatment anel 
um much Judgment is required to o|m rate a niolor 
truek as won eemsldentl mcoHsaiv te* drive valuable 
horses \ moans for overcoming smli eondlttons would 
be the applbidtou of »on» kind of a rceorellng bihmkI 
Indlcutor in eimmsflon with a clock Rith a rerejrel 
of tills kind logitlur with a reysvrt of trifw made and 
routes taken the owner of a truck run easily kenq» u 
check on the ehdugH of his drivers aud these same 
records would also euable him to operate hi* truekM to 
the best advuutngc 
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Protecting Galveston’s Sea-Wall 

Repair Methods Which Are Being Used in Repairing Recent Storm’s Havoc 


1 tlmrgt of rt pla< ing tin rip raj) wlikh wiih wnduil 
auiH fioin In fionl of < nlwntmi- JiMlv fiunoiH m i 
wall In (In Htnrm of August Id l!Mu nn itit^nlol in 
the ip i oinpnm li>u vIinm 'UiIm i Ip tup inic-t ml of 
rooks, month grunlU va!\lii„ In •-l/i fn in n f* v\ 
pound* to ncvoial tonn 

Prior to tin ntoini \vhi< h d(*»ijovrd mllll »n f 'Id 
lar« worth of proj«rt\ mill « "*l hiindnils »f |N opil 
their ltws llu l i] i i ap ( x f t udi d 
the In m h n Immhol f* < t or it 
ohJ«K t In lug to P»n ak tin f<*n i 
WHO h la full, thf > Htiink tin 
Tile fon e of tin Mtoim mtli* 1\ »l 
the Ik tn h whlrh in ^rinliiniG " 

Ing howtvtr, Hint lift*<I 11 mm iiiu 
«lour of Un mii wall and hnihd 
In Korrn InMiimih in kins l!n I ill* 

Juki limhh tin h* a vvull imd ItHifiit whir 
The Himil! kIojic* cnnhihitd In tin i Iih 
rap pni<tl<iilh dlMipjH iih d lln d* 
ntriK tlou of tin lx inti and i Ip nip <ri 
ahUit Hit win ik to tin all nil Mind jivwlv 
from lln front of I In n* a wall thud*} 
ovjmjhIii^ llu h!i< 1 1 piling limit i II to Hit 
tit Hon of Hn tirtdo n d**drii*llw worm 
width aftm k* uiid rnpldlv dfhtniVM wikk! 

It Ih ti* jirt vi nt tin lutlon of tlu t< ictlo 
ntttl to iiKHlnt iintuit In rt Building the 
btnch a* ntll iih to hrtak tin font of 
the wnves that the riprap Ih bt lug rc- 
p la ml 

The first photograph Hhown the meurm 
used Ht Galveston by the Engineer De¬ 
partment United States Army, to pro¬ 
tect the sea wall In front of the Gov 
eminent reservation at Fort f rockett. 

The sheet piling nt this part of tile sea 
wall was badly exposed, am) the r« |mlr 
was an emergency one There was nlwut 
2,000 feet of Government sen wall to 
protetL The rapid action of the teredo 
called for quick work. The derrick 
shown was constructed on tho si>ot and 
moved along the inside of the sea wall 
by menus of a cable and wlm h The 
boom had a length sufficient to dump the 
rock about ten foot in front of the sea 
wall The method of handling the ro* k 
was to have a loaded wagon with a de¬ 
tachable body drive up to the derrUk, 
where a chain was fastened around the 
wagon body and then, by means of Hie 
boom, it was lifted across the m a wall 
and dumped This method worked very 
satlftfHi torllv for nn emorg*m> arrange¬ 
ment Tim rcsk used In the wagon 
bodies was known ns “one-imiu risk" 
which means mk weighing from 10 to 
25 pounds, or uh much as one man tan 
comenlontlj handle 

In the second vltw npixars the next 
step in prole* Hug the siu wall Alio 
gother, there Is about JMi mlhs of mu 
wall to protect This part Is brink done 
by contractor* The small bwotuotlvi In 
the foreground is of the gamdlm U\n 
and Is lfthni at 60 hp The tuuk lins 
a gage of 2 1 IihIuh and Is laid on top 
of tho «(ii wall whbh Is fi fet t io r<>ss, 
without »mv ballast othv \ thnn n fu 
Imhos of sand In hjmjIh r Lht nw k lined 
at this tlim is n lltth largtr than the 
“one man ro< k, ’ and U brought to with 
In almut 400 vard« of thi stnwnll bv 
rail whtre It D unloaded Into tin smull 
dump tars shown and tU»u run up on to 
the si a null and dmniHHl over The 
small tiiglitc pul In fiom 10 to 15 cars at 
a tlnn tad* cur holdlug about 1 Mi tons 
of roek and a round til]) Is mad* ivory 
B0 ndnutis Tin tars hnvo to be dumped 
Individual]* but the imthod of dump¬ 
ing tlu m is so simple Hkv tan be 
dumptsl as fast ns a man tan walk from car to car 
Tilt cost of placing this rmk is nlxnit $175 a ton 
Aft< r * itough rock of this sire has he* u placed the 
lltth train Is uh« 1 to dump mud shill and sand to 
till in Hie iitUrstloift brtwooi the ltuk*. Only two 
nun an required to run vuglat hihI dump ears. 

The third view shows thi final rock used which 
prole* is the seawall from the striking force of the 
waxes—the preceding work protecting the piling from 
the tiredo The rock u»ed by thla derrick weighs from 


1 to 10 ion*) and is swung and placed Just outside and 
on lop of Hit previously plated r<xk While a 10-ton 
link Mims as though It wire a huge rock It is none 
tihi largi ns was dt numstrated by the storm, which, 
mining nllu r k<h mlngly liniHWslble things, tore loose 
from ih* 1 r hums two lvton granite blocks that were 
irotul us liiomiini nts to t oniraeiuorntp the building 
of 11n si a w til and moved them across Hit boulevard, 
a distant t of 100 feet, without leaving a scratch on 



Improvised derrick used by the engineers repairing (he Galveston sea-wall, 
with the contractor's railway at the right 



Train of dump cars hauled by gasoline locomotive, need In the repair work 
on the Galveston sea-wall 



Steam derrick employed In handling the final rock* the pieces of which vary 
In weight from one to ten tons 


(he reroent walk or brick roadway Example* such as 
ih 1* demonstrate *hat the waves cun do when lushed 
by a He\erc atom and cause tho people of Galveston 
County to span* no excuse to protect the aea wall 
which so ably protected them last August 

In the first view where the derrick stands and for 
a distance of about 2,600 feet was solid fill and a wide 
brkk boulevard This was all destroyed in the storm, 
lu the third view the plies seen are ail that remains of 
a famous bath house. 


Zacaton, A New Paper-Making Material 

A ccording to Bulletin 800 of the Bureau of Plant 
Industry, U S Department of Agriculture, aacaton 
la one of the comparatively recent additions to the list 
of plant materials suitable for use In place of wood and 
rags In the making of paper stock of various kinds. 
Zacaton U a plant botAnlcally known as Epicompe* 
mat t out a Buith, a member of the grass family 
(Untmiucae), which among the many natural families 
of plants contributes so largely to the 
wants and necessities of man. The Mexi¬ 
cans call this grass “ rals do sacaton,” 
width means root of aacaton, the root 
being used locally, and also In this coun¬ 
try In the manufacture of brushes. The 
English speaking people In Mexico and 
Central America refer to It as broom- 
root grass, wire grass and rice-root grass. 
The plant yielding this fiber la a common 
weed, growing very abundantly from 
Texas southward through Mexico Into 
Central America. 

It has been shown that aacaton Is 
worthy of notice because of its capability 
of being turned to a useful account In 
the pulp and paper Industry From all 
accounts there Is a sufficient amount of 
this material available within its com¬ 
mercial range of growth to supply a 
large part of the pulp needed annually 
in this country The only question con 
fronting the pulp manufacturers Is the 
gathering of the crop and getting the 
material to the reducing plant without an 
extensive freight haul 
Tlie root of tbo zacaton plant has a 
well-established commercial value, and It 
is estimated that between three and five 
million pounds are gathered annually A 
large portion of tills amount Is shipped 
to New York at about 13 cents a pound 
At the present time tho tops of the plants 
dug up for the sake of the roots consti¬ 
tute wtudo material, and the Department 
of Agriculture has been directing invest! 
gallons along this lino with a view to 
discover, If possible, some practical 
method of using these tops for making 
paper pulp That the InveHtlgntlons have 
been auccessful in this endeavor would 
appear from the above named Bulletin, lu 
whhh the results of their teats are given. 
Tlie emu fusions arrived ut by the Gov 
eminent officials are in port as follows 
The grass can be chemically reduced to 
paper stes k by the soda process under less 
drastic and loss expensive conditions than 
those employed for the reduction of pop¬ 
lar wind 

The well known process, methods, and 
machinery employed for the manufacture 
of pulp from js)plar wood are entirely 
suitable for the treatment of this ma 
terlal In pluoc of the wood-sawing, chip¬ 
ping, and screening machinery, a grass 
cutter, and iKwslbly a duster, is required 
A production of 43 per cent of air-dry 
fiber from the air-dry grass Is regarded 
ns a ver> good yield, tho fiber yield from 
poplar wood being from 4d to 48 per cent, 
ami from esparto 43 per cent 
For bleaching the stock it has been 
found necessary to use more bleaching 
powder thnn in the case of poplar stocX 
Paper manufactured from this stock has 
show u physical testa equal to those of a 
first-* lass machine-finish printing paper 

Death of Thomas Wallace. 

T homas Wallace, founder of one 
of the first companies to uudertake 
the manufacturing of copper wire lu the 
United States, died at his home in New 
York city on January let 

Mr Wallace was horn In Manchester, England At 
the age of five he came to this country with his parents 
on the sailing vessel “ New York ” In 1880 his father 
entabllshed a wire mill at Annsvllle, N Y, and In 1841 
removed to Derby, Conn. In 3848 Thomas Wallace, in 
company with his brothers and father, founded the 
firm of Wallace & Company, one of the first io manu 
facture copper wire In this country Bs Is credited 
with having been the first to introduce the continuous 
wire machinery for drawing fine brass and popper wire 
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Sboold«r*0|MrjUed ArtUkU Armi and Hands 

T O those unfortunates who hive been deprived of 
their hands and arms through accident or other 
wise, It would appear that aid In the form of artificial 
limbs la about to be realised At Toast, the artificial 
limbs Invented by William T Carnes—an American 
who, some twelve years ago, lost his arm while operaf 
lug a milling machine In a Pittsburgh shop and devised 
the Improved artificial limbs during his convalescence 
—emulate the natural ones to such a striking degree 
that the handicap heretofore suffered by cripples Is ma¬ 
terially reduced 

An artificial arm invented by Mr Carnes was re¬ 
cently exhibited at the International Surgical Congress 
held In New York, and the dexterity with which Its 
wearer was able to perform different tasks was little 
short of a revelation The artificial limb permits of 
(he performance of all ordinary tasks, including the 
di inking of a glass of water buttoning of shoes, tipping 
one’s bat and, as an extreme example of It* practicality, 
the carrying of a satchel weighing about 30 pounds* 

In the Carnes artificial arm, fibre willow Is used for 
the wooden portion, while steel gears take the place of 
Joints and rawhide cords act a« muscles Fn<h raw 
hide cord ends on a pair of suspenderR fastened ac ross 
the back and the chest, which furnishes the necessary 
tension* Thu* the shrugging of the shoulder Is made 
to control the arm and hand and the 240 parts of which 
they are composed The rawhide muscles move the 
steel Joint*, and the unison that obtains makes the 
action of the arm almost natural The elbow Is bent 
with a simple forward movement of the stump which, 
by means of the cord attached from the forearm to the 
shoulder suspender raises the hand as high as the 
wearer wishes—high enough to take off his hat or brush 
his hair, if so desired A downward movement of the 
shoulder causes a slight tension on another rawhide 
cord controlling the fingers, which results In bending 
tho hand backward from the wrist joint and the open 
lng of the fingers. Another shrug of the shoulders 
closes the fingers and locks them so that they tightly 
grip the object that Is being handled, from a tooth 
pick to a valise Repeating the downward movement 
of the shoulder causes the fingers to be unlocked Tlu 
wrist Is provided with a hinge joint and a button and 
can be locked securely In three positions. If desired, 
the button can 1* pushed back and the wrist flexed 
automatically by means of tho cord which opens and 
closes the fingers All the work U done by the 
shoulders Raising the elbow moves the wrist one third 
of a turn 

The accompanying line drawings depict the more lin 
portant features of the Tame* artificial limbs At A 
and B are shown the back and front view* respective!) 
of the shoulder harness or straps and how they are 
worn The strapH are so arranged that by Slightly 
varying shrugs of the shoulders the rawhide cords 
actuate the arm and hand In the desired manner At 
C appears a sectional view of the arm, In which the 
three cords appearing at the left are, In Ihe order 
shown, the finger control cord, the wrist cord and tho 
elbow cord The pivot appearing nt the center is the 
elbow pivot. The two cord* at the extreme right are 
the finger operating cords. An enlarged view of tho 
lever mechanism of the arm appears at D At is 
shown the bevel gear raeohanbem whhh servos to turn 
the wrist# while at F appears the hand member 

A SJity-Cyck MUlionrVoIt Transformer 
By Harlan J Evrfeth 

P IjBMO demonstration of the phenomena associated 
with high tension electric current attracted eousid 
erable attention during the closing week of the Pnnainu 
Pacific Exposition at Han From loco Problems con 
fronting the transmission of power u! unusually high 
tension over long distances were investigated in fn<t 
the experiments were perforated to ascertain the feusl 
btlity of transmitting BOp.OOO horse-power at a temdou 
of 500000 volts ov<r a distance of 2000 miles Oon 
trnry to the prevailing Impression the instnllHtlou of 
the apparatus was not primarily for int estimating the 
effect of an Intense electric field upon the dlwdpatlcm 
of fog but numerous cxjiorlment* were tried, along that 
line when conditions were favorable At the time of 
writing the research vms incomplete nud no specific 
results had been announced 
The transformer emplo)cd In the rescan b was de¬ 
signed by Mr, C H Thordnrson, of Chit ago, and In 
stalled at the Exposition nt a cost of $30 000 Current 
I* obtained from the mains of the Pacific tias A Electric 
Company at a potential of 2,200 volts and is truns 
formed to approximately 3,000,000 volts at the secon 
dsry terminals. The maximum rated cajmrity of the 
transformer la 1,000 kw The secondary or high ten 
*l<m octi la wound with 80 miles of aluminum riblxni 
*ud ia divided Into 190 sections or ** pies,” each section 
haring an asternal diameter of about 4^4 feet, au 
internal diameter of about 4 feet, and a width of 
Vs inch. The aluminum ribbon ia % inch in width and 





ii 

.. ■ j.r-* 

£:■ 

% 


■i ■ ■: ' 

■ .. 

■ , . r,’ 


■ ; v ;:’ :Vv.V ■ 

■ i ;’ v 

* 



V, *t 


r -' l 

-- x >.■ ■ 







■; • v,’. t 


Buttoning a shoe with an artificial hand 



Constructional details of the Carne artificial arm 
and hand 



Two men who ire uting the newly devised artifidal arm* 


about 7**. inch In thickness and the layer* of each 
section a re ra t ed ( uil from the other by three 

layers of paper rll»t>on Impregnated with an Insulating 
(‘Oinjrttiml, ncaih 1 /( miles of pni>er Insulation being 
employed i>or nation Them Hattons, designed to gen 
< rate n cum id nt * mo io](n (mtuitial each are bAuded 
lndh Inside mul out with o*tp|Mr ribbon which In add! 
tlun to facilitating tlu connections of the terminal* of 
the winding safe-guards tin udl from IdgU potential 
surge* The Mirfoun sections tin hi punt tut by u dis¬ 
tance of V w Inch mid tin I'tO undoes m<up\ a space 
of about d feet lln > an cumin ted in seritH and one 
terminal of tin asHunbhd secondary toll N grounded 
I lie prininrv or i'*w tt union ■ oil U wound with cop] ter 
tlbbon and Is divided Into 122 sniioim whhb ait ion 
netted In muHIpIt km U h tin ohm Hit 2 2HO \olt main* 
The inutrul taps arc grounded to tlu fniim of the 
trunsfonner Inmilntlon bitwisn (lie prhnaiy and 
Htforoliin elements Is maintained In a Him tally pre¬ 
pared pajai tube weighing marly nm ton inmrud 
between the two Four hundnsl inlb h of topi* r 
aluminum and pupo ribbon art lined In tin * onstrin 
lion of tin r* r l T11 »and sccnndnn colls and Hu pu[>cr 
lulio The transformer In linnu rse d In 22 r » bands of 
petroleum oil tlu whole lx lag contained in a huge, 

\ HhniHMl strut tun of concrete mi t Into the t irtli lbe 
total weight of 1 lit transformer alone 1 h alxmt 1 r > tonH 
Seromlan Mentions mnimt bweum short-/ir lilted nor 
1 h It d< leterlous If adjacent kch tlnns flash over, for the 
nature of tin dielodrlt medium In Instantly self restor 
lng The constructive fintures of tho transformer are 
such that Nuddi n Internal stressed tend to coinpress the 
secondary see I Ions toward the center, parallel to the 
core, not to disrupt, as usual These advantages, to¬ 
gether with that of lightness of weight are now being 
ineorjHiratod In a similar tjjx* of construction In trans¬ 
formers of rommrrilal magnitude 
The building wherein the million y°R transformer 
is houmnl was erected at a cost of $0 000 It Is 75 feet 
long by HO feet wide and 2V4 stories high, and the open 
ends through whhh tho high tension leads from the 
transformer pass out make It iip|»car very much like 
u /kqqxJin hangar Its construction Is unique In tbat 
it Is hi Id together entirely by Iron bolts which run 
parallel to the high tension wires within, for the 
danger of fire due to electro-static stress had to be 
cnrofnlly molded The switches circuit breaker, 
measuring Instruments, etc , used for controlling the 
primary turn nt mid determining the power consump¬ 
tion arc situated in a corner of the building and are, 
tog* llu.r with the operator, inclosed in a grounded 
metallic (age which shields them from Inductive effect*. 

Outside of the building Is located an aerial net of 
wires, men hu ring 00 feet square, suspended 80 feet 
above the ground by ro]>es running from tho four 
corners to telegraph poles One of tho secondary 
terminals of tho transformer in grounded while the 
other Is connected to the net by means of wires which 
are brought out through the open cuds of the building 
Ik iicath tin net and on the ground are devices for 
collecting a portion of ihe current dissipated from the 
net and mhlwav between the earth and the net Is a 
screen of rrqie lo protect life In cuhc the highly charged 
mt should full when persons wire standing Ixmcatb 
At h pressure of 1 000,000 voltx, 400 Unrso-|)ower in 
energy is required to fully charge the net, anti It should 
be reiuomlmred that this current Is at a frequency of 
00 evdex Instead of 00,000 cycles and theiefore must 
lie employed with the utmost caution All high tension 
IchcIs are huhjm nded bv lengths of rope whh h have l**en 
Ihoronghlv Impregnated with an insulating material to 
keep out the dust uud moisture A metallic cage is 
placed over each Juncture of rope ami wire to prevent 
disintegration of the Insulating compound due to the 
brush discharge whhh would otherwise oevur at the 
Juncture , in fact, if (he cage were not present the rope 
would probably bo heated Hultlelcntly to cause eomhus- 
tlon to take place The Insulation of such high tension 
current vs as one of the Important problems to t>e solved 
A large horn guj> Is used In conjunction with the 
ne t to ohm, r\e a dim t discharge* from the net to grouud 
Resistance In the form of a Jot of wutcr Is lns**rted 
In liio high tension circuit to prevent a short-circuit 
of the secondary coll which would otherwise result 
The horn gap Is constructed of two 10-foot lengths of 
% Inch gHH pipe, und tho length of the gap can be 
varied by manipulating a coni which itassea through 
the* wall of the building Into the metallic cage wherein 
the operntor Is standing One electrode of the gap 
Is permanently grounded and the other may be oon 
uocted to the mt at will The voltage at the gap, due 
to the combination of the net and the transformer, la 
considerably over 1,000 000 volta and a highly lumlnoua 
are., from 4 to 0 feet in length, showing heavy fre¬ 
quency bauds, U the characteristic tyia of discharge 
The a<*companylng noise can be heard to a very great 
distance The sudden make and break of the arc so 
affect* the electric field lietween the net and the earth 

(LoflclBtfcd on pui/e S8) 
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Industrial Preparedness for Peace 

The Meaning of National Efficiency 

By Miner Chipman 


|T Is much easier to put under motion ft nationwide 
propaganda for military prcparoduonH than it Ih to 
mouse a corresponding public inti rent in tin. probli him 
of Industrial and common IhI priqttmxineHH Tin ri asou 
U n simple one Military pnimreduess has a jHitrloth 
appeal, It tout hes the individual’s tender fq>ot of ua 
tlonallsm Winn men sjieuk of military prcittiredness 
they talk altout Our Navy," anil " Our Arm\ V v< r> 
man no matter wlmt Ids business ruay be roiiHliUrs 
hluiself u pnftrml sUskholdir in 1 Our Nuvy On 
the other hand when w< dlw unh Industrial prepHnnj 
ntss for ptm 1 * wi low the glamour of patriotism, ami 
It limoiiits a timtti r of his bufdniHN your business and 
UiV business tick gate, through our ropri sc utatlves 
the planning and tarrying out of an adequate pro 
grain for military prt pa redness, Industrial pn 

purednesH for peace cannot be delegated It Is your 
Job ami my Job The banker, the broker the uianu 
facturer, the worker the men hunt (he consumer, must 
all be cons* rlpted Into the army for Industrial pre¬ 
pared ucas. 

National Efficiency 

On December Nth President W ilson in a joint mes 
sage to the houses of (ongrcHH u»n< hides with an 
appeal for tueasuies to mobilise the Industries ami 
r<w*oiirnn of the country He said For what we ore 
•asking now, wlmt in my mind Ih the single thought of 
this message Is national efficiency and security \\* 
serve a great ruition Wo should serve it in the splrli 
of It# peculiar genius It Is the genius of <oiuiuon men 
for self government, Industry, Justice, liberty and ptmv 
We should see to It that it lat ks no Instrument no 
facility or vigor of law, lo make it sufthlent to pla\ 
its part with ©mrgy safety and auRtinHl Rum*** In 
this we art not partisans, but heralds and propln ts of h 
uew age " What does tin Pr< sldent mean l>y national 
efficiencyt What Is It to lie effUUnt? 

The mechanical engineer's detlnition of «ill* lent y is 
tho ratio of result obtained to effort expended In ob 
talntng that result The engineer devised Ills measure¬ 
ment of ©ffiderny through exiierlments In the physhnl 
world of energy He de\eh>i>ed a conception of units - 
the Utu the f<a»t pound, the horse (tower, tin \o\t and 
the watt If the nation were made up entirely of 
physical forces we might Hpply the engineer’s principle 
of mechanical efficiency Hut It Ih not so The nation 
U made up of human Iwlngs whose Ideals and asptra 
Hons eanuot be measured iu foot poiiuds or kilowatt 
hoars A pound of <*oal contains jUNt so many heat 
Units, a determlnnble quantity of dvimmle energy, Hut 
who ahall place a limit upon the Ideals and aspirations 
of a people? It Is essential, therefore, thut we d* Him 
what we mean by national rflleicniy A <lt (tuition of 
national efflriemy that would satisfy luiporlul (Icriuum 
would not, and could not be ampted by (be United 
Htates Uy whatever name we may cure to call it 
aclentlfb management or Imi^rlallstk HorialiKtu, it does 
not matter our deniocnitli spirit rejects efficiency at 
the price of Individual liberty and initiative 

The worn out loudness man Is Invited to the Country 
flub for luncheon He Is Invited to play a game of 
golf Hi has mver hud a stick In his hand Hu plays 
Hi spends NO i>or cent of his tlim In a bunker Hi 
plays i xeeedingly bad golf As an ifficletuy pro] hi si 
lion ratio of result obtained to effort expended In 
obtaining thut result he h»H bout a dismal failure 
He gens home tired and a little son but he Is filled 
up with good wholesome air his Joints Hre loosmed up, 
and for a week or mote he has a new grip ou life 
The effleieme of that afternoon at the ( ountrv < lul> 
U uot measurable in the terms of golf hut in the terms 
of exercise good health and new Ideals He takes a 
new interest iu life, joins the club ami bct'orncs a crack 
golfer lie adds ten \<nrs to his life How shall we 
mcttsuri the pftkltuo of that afternoon lu the bunker’ 
Machine efficiency Is a statU thing We measure tho 
efficiency of u imrthular performance we eaunot put 
ideals inio n combination of cogs and <ams The Ideal 
of the builder la then but It Is static, It cannot grow 
It cannot change. We do not measure the (ffieleney of 
a phonograph tty standards of performance found In a 
aewlng machine or In the terms of the family wash 
He cannot conceive of the phonograph’s suddenly tak 
lng on the functions of u sewing machine With men 
and with nations It Is quite different The rati splitter 
becomes the president of UU country the farmer l»oy 
becomes the director of the railroad Agricultural 
Germany become* Industrial Germany Failure con 
deiuns a mtuHlne, but the failure of raeu gives birth 
to new ideals and new aspirations. Organised labor 
ha* opposed scientific management, and still opposes 


Min<r Chipman was employed by ffarrinffion 
Emerson in A iu? 1 oik several ytuis before the 
bffUiimy movement had taken hold of the industrial 
irwld An an annintant to Mr Emerson upon large 
and impoftant tcotk ho revelled his expei iff we and 
knowledge of the pniu IpUn of si lentlfio management 
However, Mr Chtpmort ha* specialist d on the human 
element in industry fie attained <‘onsiderublo 
pubtU prominent* when he teat engaged by tht em¬ 
ployes of tht Vnited btattn Govirnmint at Water 
town A is* ntil W ait riown Mass, to make a study of 
si it ntt/U mnnagcmt nt tn its relation to the laboring 
man 7his Study ottuyUd a ytar of <artful in * 
ustigutlon Ihe distvnttnuance of stlentijlo man* 
ny< meat in (Jtnernmint shops tea* contrary to Mr 
Chipman* recommendations He found that the 
I uftrkt'is were not opposed to efficiency or the prin¬ 
ciples of si imtifie management in itstlf but were 
opposed to atbltrary m* thuds of inti odu<ing it, and 
th* di( tutorial mnnnu of administering the system 
The brief pupated by Mr Chipman is considered to 
b* th r most thorough and exhaustive study of scien¬ 
tist manaytmmt and the human equation thus far 
prepared 

ft it impossible to eomptess within the few words 
of a slogan the full meaning of a campaign, and in 
this introdurtofy arlitU on Industrial l*riparednrss 
few Toner, Mr Chipman md*avors to explain fust 
what kind of prt parednrss th* Honc'tTiru. Amkhican 
is urging It is not a pit a for shop *fft*i*ncy but 
something far bigger and broader, namely National 
Efficient y This calls for the deiwlopm*nt of our 
natural resour*rs the utilization of out waste prod 
ufts, tht cooperation between our manufacturers and 
our t**hnhal s*hoots the delation of the entire na 
tion to a highn plane of xnUUigtnt effntt While 
effltdeney in the shop plays tin Important part in our 
national efflcien*y w* do not urge a < ampaign for 
scientific managem* nt that does not take cognizance 
of th* human * tomcat —-] urrou. 


It, bc< uum It Ih felt that thl« difference has not been 
realized 

The Ideals that form the basis of national eilb lenoy 
are \try real things They are made of thi same stuff 
that forccHl itself into the great Northwest and turned 
buffalo pasture lands Into flekls of golden wheat It 
wuh not the mtw lliat Impelled those pioneers of nH 
tlonnl eftkiemy it wus tho fore'e of Ideals and uu 
bounded faith in Uu future 
Hit definition of national efficiency implies empirical 
standards of performance It Is the ratio existing 
hetwien an equitable standard ami an actual achieve¬ 
ment The sum totul of our national perforumuc« 
divided by the sum total of our national standards 
repriscnts our national ifttdcncy 
National efficienty Is measurable only in the units 
of Its structure If there are groups who prefer sloth 
to industry, leisure to progress, Immediate gain to 
permanent pro*q>crtt\ then we must pay the price of 
inefficient e 

Legislation and National Efficiancy 

It Is slracst it platitude to say that laws enacted In 
belmlf of the nattou’s Industries should be of suth 
(haracter as to Hup]tort the gnwtest numbei tif Indus 
tries and pruetde the means for healthy growth ami 
ptrmuiunt proHjarlt> As nn ideal this platitudiuous 
primlple is all very good but in a great dimocracy 
win rein legislation Is emoted by the n piesentatlves 
of < laiuorlng constituent ics it is diffit ult of attainment. 
Inasmuch as we have pluuod our faith iu dexmarotlc 
principles and democratic forms we must look to Con 
great to enact such laws as will give our Industrial 
and commercial life an ndeH]uato opportunity for pre- 
imredneHS to meet any contingency 

We must look forward to constructive legislation. 
The Government must ri move all obstacles In the path 
of national prosi>erlty The road to preparedness needs 
rolling not plowing The imtlis of buslneas need tamp¬ 
ing not tampering Tin highway of national efficiency 
must be wider than a “pork barrel" 

There are many who would solve the problem of In 
dustrlal preparedness for peace by instituting a high 
protective tariff There 1* no panacea for national 
efficiency A protective tariff may breed inefficiency 
U may protect the weak Rnd allow them to grow fat 
with prosperity, and so fatten the strong that they 
wilt loll In the security of inefficient obesity There are 
those who believe free trade will bo a cure-all for our 


industrial troubles. Many beilevs we can float along 
and trust In Providence and good luck to save us from 
diuustcr Others view the future with utter indiffer- 
t»uce They look upon our future economic and socio¬ 
logical problems as our grandmother* looked upon 
measles «iid mumps— necessary evils, the sooner over 
the better The problem of Industrial preparedness for 
]**ace, although largely dependent upon national policy 
In relation to legislation, does not relieve th* individual 
citizen of his full quota of responsibility 

There is a vast field of activity, research and de¬ 
velopment open to all interested In our industrial, com 
inert lal, and social progress. Entirely aside from 
Identical and legislative opinions, the responsibility for 
/adJi’iduai Efficiency remains the Important problem 
If we can mobilise the forces of our national society 
for Industrial and commercial security, with the same 
liitensivencRs and spirit of patriotism which accom¬ 
panies preparedness for war, we may look into the 
future with calmness and faith 

Business Efficiency 

In a subsequent number of the ftcmimno Amkucan 
we shall discuss the problems of Husiness Efficiency 
In so far aH they concern industrial preparedness and 
national necurity We must be more than efficient pro¬ 
ducers we wuHt be efficient consumers. The great 
mass of humanity making up tho nation’s labor fore* 
must l»e mobilized for national Industrial security It 
liehoovttt uh to get together and settle our difference* 
In a spirit of demo* racy We must be able to appre¬ 
ciate the ideals and aspirations of the whole people, 
and stump out the Infectious theories of class We 
must put away our favorite Utopias for a time, and 
look the present fully In the face, and await the future 
struggles fully mobilized Wo shall uot devise u sys¬ 
tems ' hv means of which all our problems may be 
solved We shall endeavor to look into th© probable 
contingencies of the future and outline practical means 
and methods of survey and examination. If we can 
get close enough to our problem to pick It to piece* 
and analyze its fin tors, the complexity of It all will 
not discourage uh 

Fat tors of fffllrirnctf A little while ago th© writer 
was cnlled in to determine the factors of efficiency in 
a large New \ r>rk dt imrtment store. For several weeks 
the task looked hopeless Tho endless amount of detail, 
the tremendous number of variables, the multitude of 
functions—all of these things appeared ns a confused 
and meaningless proet ss Each and oiery department 
In the great store had Its owm problems. A technique 
I*e<.utlar to itself existed behind each counter The 
whole world of art and Industry was mobilized for the 
consumer All the way from an Oriental rug at $20,000 
to a paper of pins at five cents, there ranged an Infinite 
variety of merclmndlse Back of the salespeople, be¬ 
hind the whiles, we found tho great army of helpers— 
stock girls, clerks, deliverymen porters and scrub¬ 
women By analysis and observation we dlm!overed 
certain clearly defined streams of activity within the 
store We began to define functions and examine re- 
R]K>nHlbUitv Instead of looking at the store as a whole, 
w r e exHuiinod its parts with a microscope We found 
that the great department store, ns an organic whole, 
was made up of an Infinite number of tiny cells, so 
arranged and functioned us to render service to th* 
whole In a gewral way th© problem divided itself 
Into four major propose!thaw, vl*. 

I The Consumer 

II The Human Factor (Personnel) 

III Merchandise 

I\ Capital aud Expense 

This vast machine, made up of nicely adjusted parts, 
was cqierated for one purpose, and that purpose founded 
upon one ideal “ Service with gatirfaetton to the con¬ 
sumer and profit to th© merchant M 

Scientific Management and Prepared nasi 

By scientific management we mean method, not sys¬ 
tem Scientific management means a viewpoint and 
not a cure-all nt $600 per bottle Scientific manage¬ 
ment U for the man who can have a standpoint with¬ 
out becoming a standpatter We shall look upon 
scientific management as that type of management 
which alms to discover haste causes, procure adequate 
evidence of fact, appreciate men as well as mu chly 
and, above all else, realise that in America business 
and democracy are inseparable The exponents of 
scientific management must realise that they ar* not 
handling Inanimate things when they deal with Hi* 
(Conetudsd as pegs 90} 
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QLmnpttribmt 

[The editors arc not responsible for statements made 
in the correspondence oolumn Anonymous communi¬ 
cations cannot bo considered, but the no me* of oorr#* 
tpondetti* vrtU bo withhold when to desired.] 

Right-hand Rotation 

To the Editor of the Bcreicnric America* 

There la a very common phenomenon In physic* that 
seems to be badly confused In our teat book* I refer 
to tba direction of rotation of the piano of polarisation 
when plane polarised light is pawed through such a 
substance as cane sugar Cane sugar, we know, rotates 
this plane to the right, hut the question might well arise 
in any student's mind, as to what direction this really 
mean*. The few following quotations will make my 
l>oInt clear 

(1) 44 Further, some specimens of quarts rotate the 
plane of polarisation to the right (looking in the direc 
tlon of propagation of the light) and some to the left 
The former are called right-handed, or dextrogjrate, 
and the latter left handed or laevogyrate ’ —Freeton, 
Theory of Light , 4th ed p 487 

(2) 1 Among crystals of quarts there are some that 

rotate the plane of polarisation from left to the right 
of an observer receiving the light the former 

are called right handed. .—J Walker, Analytical 

Theory of Light, p 844. 

(3) , manehen Kris fallen nach rechts v flr 
eluen den Idchstrahleu entgogenbllckenden Beobaditer 
der Bewegung des Uhrzelger gleichstnnlg), hel anderen 
nach links gerlchtet, so daw* man Reehta—und I inks— 
Quars xu untemhelden hat * —F l*ockels Lehrbuch der 
Kristtaloptik, p 204 

(4) “Die Drehung kann nach rechts oder nach 

links erfolgen, wobel man dicse Rlchtungen vom Boo* 
hachter aus zu rechnen pflegt welchem rich der Strnhl 
nUhert. Dementaprechend helsat die Substanz nolbst 
rechtsdrehend Oder llnksdreheud, ' — O D 

( hwolnon, Lehrbuch der Phyeik, Vol 2, p 1002 (Trans 
from ItusBian ) 

(5) 1 Pour deflnor le sens de la rotation, on con- 
stdCre un obaervateur couchfi le long dn raj on lumiueux, 
les pied* tourn£ du cote de la source S 11 volt le plan 
de polarisation tourner de sa gauche vers sa drolte, 
le corps qul prodolt cette rotation est dlt droit 
on dextroguyre." —G Foussere&u, Polarisation Rota 
toire, p. 4. 

(6) 44 Es glebt Quarzkrystalle, welche die Polarlsa 

tlons-ebeno nach rechts drehen (von der Seite des Beo- 
bachters im Binne des tJhrseigers), und audere, wtlche 
die * —Verdct, Wellentheorle dea JJcbtes, Vol 

2, p. 104 (German 'Trans from the French ) 

It is not necessary to multiply Illustrations The 
above examples, taken from English, French, German, 
nud Russian texts, ought to suffice to make the point 
of this communication clear It may be mentioned in 
passing that the two standard text books in optics for 
American students. Wood and Prude simply state that 
in right hand rotation the plane Is rotated to the right, 
which Is, to say the least, rather indefinite 

Turning briefly to the quotations above, number one 
is perfectly definite, and incorrect Number two is 
definite and correct, as are also numbers three and 
four In number five we have an elaborate attempt to 
make the matter clear, but it dept mis altogether 
whether the observer is lying ou his face or his back, 
and which way he has bis head twisted Number six 
is correct, but not quite so clearly put as some of the 
others. 

The correct definition of right hand rotation seems 
to the writer to be the illogical one for when one turns 
to the right he means that he turns toward his right 
hand as he progresses. It is otherwise with the deflni 
tlon of the direction of rotation of the plane of polar 
Umtion. A rotation to the right is defined as a clock 
wise rotation, when the clock is viewed from the front, 
that appears to an oiiserver looking not along, bnt 
against tbs direction in which the ray is being propa 
gated. 

This may bo a matter of small moment, but when one 
considers that f>r*ctleaUy no text book in English (with 
the exception of Walker’s, noted above, and excepting 
an article by the same author in the Encyclopedia 
RHioafUco) has this matter stated either definitely or 
correctly, and when one considers further the iiupor- 
tanoe, both practical and scientific, of this phenomenon, 
there seems, after all, some excuse in calling attention 
to it L. P Sow, PhD 

Asst Professor of Physics, University of Iowa. 

Glut Kew Pineapple 

To th4 Editor of the Scanmno A mono ah* 

In a remit issue of your paper I read a letter from 
Sarawak, regarding the Giant Kew pineapple In 1801 
l Imported some of these plants from Hewrataoda, 
Ceylon, and about the same date Mr G C. Mattlu ms, 
a neighbor, obtained some from India also. They proved 
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to be what we had been propagating for years In 
Florida under the name of Smooth Cayenne This 
variety has been gradually discarded for open field 
culture so that now T don’t believe one could find an 
a (.re left on the entire East Coast The reason is that 
while it is large and of superior quality the fruit does 
not ship or keep so well as the Red Spanish and the 
plant Is more subject to the pineapple disease some 
acreage Is still belug grown on the West Coast, where 
shedding is required to keep off frost In the latter 
part of the last century largo quantities of these plants 
were shipiied to the Hawaiian Islands whore they have 
formed the nucleus of an extensive canning Industry 
At the time these were sent awn\, the out of-door 
growers on the East Coast had already concluded to 
discard tills variety for the Ued and were glad to dls 
pose of their plants 

JOUN FUaCU 

Meat Fuliii Bench I lorldn 

Increasing Our Means of Defense 

To the Editor of the Scientific Amxhican 

Many ways have boon suggested by experts and lay 
men for enlarging the Army, and for adding to the 
strength of the Navy, but no ways have as yet been 
recorded that are acceptable to all 

Our Army is the smallest in proportion to the area 
and wealth of the country of any army lu the world 
Our little Army, however, Is as efficient, man for man 
as any, and Is always In training for any emergency 
The samo may be said of the Navy As to the National 
Guard, the people of the different states Judge the 
whole guard of the country by what they see of it in 
their own state, city or town The United Mates Army 
officers who are detailed to inspect and instruct the 
National Guard are doing everything In their power to 
make these troops as efficient as possible 'The Naval 
Militia U small In number, as compared to the National 
Guard, hut la well trained In many of Its dudes 

The volunteers In all brandies of the service have 
always given good account of themselves when railed 
upon by the President, as the history of the country 
will tell 

In recent years it Is apparent that many people seem 
fearful of the consequences of having marines and 
sailors land In foreign countries to protect the rights 
of their country The promptness with which the 
armed forces (or iKillee) are used when necessary is 
what produces the desired effect, and makes them coin 
mand the most respect, and at the same time preserve 
the re»iH*ct for their country s flip, 

There was a time when military parades would 
pack the streets with spectator** from curbs to house 
lines, but now there Is often hut it thin line of on 
lookers along the edges of the sidewalks on these 
occasions 

The troops are not to blame for the scarcity of 
enthusiasm among the citizens as they are better 
thun ever lu polut of efficiency, api»earance and lu 
numbers 

It is the citizen that is lacking in spirit, and this 
lack of spirit has hem gaining year by year for some 
time There arc many able-bodied citizens of eligible 
military age, who would feel as constrained and uu 
comfortable in the Government olive-drab as (hoy 
would in another style of uniform furnished by the 
Government and states of a material with a horizontal 
ioittern. Many would Join some military organization, 
no doubt, If they could become officers at once without 
having to climb the ladder to earn their shoulder 
straps. If one learns early to obey be will be the 
sooner able to command 

It has )>een a surprise to many to see the numbers 
who have never had military training volunteer to 
serve at the Plattshurg Camp of Inatnutlon and sim 
ilar camps, and attend a month In Army uniforms, lu 
vigorous training and learning the first lesson of a 
soldier May thdr example bo followed b> many 
others oath year Hmh camps sliould have beta stnrted 
years ago before the present war cloud settled upon 
the earth 

The men traiued at these camps should keep their 
uniforms and organize into bodies of * Minute Men" 
The Minute Man of the Amerit an Revolution had his 
flint Uxk, pow der horn, bullet pouch, and haversack, 
ami was ready at all times when his services were 
needed by his country in those days, about all that 
many could offer wns their willing assistance, but few 
were thoroughly trained in the manual of arms tactics 
and well disciplined The Modern Minute Man should 
be * trained to the minute H 

For many reasons It would not be advisable or neces¬ 
sary for members of such organizations to i*rsonaUy 
own a military rifle, these should be the property of 
the Government, und kept in arsenals ready for use, 
but the service uniform (which should fit the wearer) 
and equipment, consisting of hat, coat breeches shirt, 
leggings, shoes, cartridge belt, haversack and canteen 
could be the property of each man The equipment 
mentioned, but not Including the shoes, will cost $14 50, 
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which is less than most outing suits will cost, and U 
will he serviceable for several camp tours with proper 
care 

The enlisted men of the National Guard are fur¬ 
nished with field uniforms free of charge 
Ah tht numbers of men who have received military 
training ln< reitm flu for ling that muny people have 
that wht n a number of un n are gathered together lu 
uniforms fully equipped it Is a declaration of war, 
will gradually wear off and slowly but surely the 
public in general would consent to un lncreuw. In the 
numbers of our country s deft nders 
The days of the steel and mawmrj forts have latsaed 
We are lm<k nguln to the days of earth works Heuvy 
earthworks as enduring as the hills should be built 
to guard the coasts Whore fortlth atlons cun be pluoed 
in good positions la hind natural hills over which the 
guim could shoot, it should lie duue 
The highways and railrouds of the couutry could be 
utilized for military purposes nnd where necessary to 
make the systems complete for military purposes, a 
continuous line parallel with the coast, aud at a u>n 
venlent and aafe distance from it could be built with 
radial lines running inland to bases of supplies These 
bases in turn would be similarly connected with large 
reserve supply depots farther Inland By having suih 
a system for convenient travel troops, heavy aud light 
artillery, and the necessary ammunition and supplies 
could bo rapidly sent to any point Thla, too, would 
allow a smaller number of troops to defend the eoun 
try on account of the rapidity with which they could 
be sent from place to place where most needed 
No doubt our military leaders have some such scheme 
for protecting the couutry but they should be author 
ixed to carry out their plans 
Fort ColumhuH on Governors Island In New York 
Harbor was built with the assistance of students of 
t-nlmnbla (allege In the jear 1HW Our reserve troops 
could assist in building tho military roads, railroads 
and fortith atlons, nearest their homes, and placing the 
guns as part of their duties 

All men in the reserves would not be required in the 
field, many would bo required in arms and ammunition 
factories and others employed upon uniforms and 
equipment Those so employed by the Government in 
ease of war should get < red it for thetr work in serving 
their country rr do those in the field 
There Ir use for practically every trade and profes¬ 
sion lu military und naval service ho there U for un¬ 
skilled men aud the deserving unemployed 

Every factory owner should HHk How can I best 
adapt my factory for usi in making war mipplles?” 
The War Department should have experts who could 
answer the question, nnd furnish plans for making 
plants suitable for use In case of war The trained 
mechanic* of the rew rves could be employed to make 
the necessary changes required by the plans of the 
exports 

Meeting places for those who wish to take up milt 
tary training should be found throughout the country 
and instructors appointed Certificates of proficiency 
under tho several brandies of Instruction should be 
Issued to tho students and they should also receive 
badges for marksmanship like those Issued In the 
Array and Navy Instructions should be given In every 
branch of the service, Including sanitation, cooking 
and transiwrlHllou and in addition, practical work 
should be conducted In the field during each year of 
the servlet 

The National Guard organizations are authorized to 
organize what is known as Depot Battalions aa 
auxiliary troops and it should Ik? possible to make use 
of the armories for meeting places and for drilling the 
reserve troops under this rule 
The bo\ Ncouta who are getting excellent training 
that heljw to make good citlrena and soldiers, could 
Join the reserve troops or National Guard when they 
reach tlu uge of IS, the minimum age for enlistment 
A m(11tar> (mining goes a great way towards mak 
lug n Indter citizen, nnd i very able-bodied citizen 
Should be willing to rwelvo such training for his own 
and his country s good Incidentally, if military train 
trig and discipline were more general there would be 
less danger from panics at fires and where large uum 
licrs of peopk arc asHembled Tim traffic regulations 
used In city streets aro nothing more or loss than 
thorough practical applications of military order and 
discipline 

The prescribed ages of men cleglble for military serv 
lee are from 18 to 45 aud all citizens should do their 
duty towards their country and state at some time of 
their li\ts During the time of peace everyone should 
perfect himself in some way so as to be useful In time 
of war 

Those who have served thetr state and country in 
time of isftce or war have always a feeling of 
great and eontluucxl satisfaction for having done that 
service. 

George F Fcertnx, 
Captain Tlst Inf N G, N Y 
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Ford tractor, equipped with wheel* for road work, hauling a farm wagon Gaa tractor hauling a dl«k harrow through a ploughed Held 


Light-Weight Gaa Tractor for the Farm 

\ T/THOUtJlf (ImimstnnocH remitted In hi* niterlng 
IhihIih hh of munufat turJug motor oj>rn It 1 h 
** 1d that the earl lent ambition* of Henry Ford wen. 
to build a light o t Ighf, Inixitcnidvc gumi/ine tractor 
for the farmer mid ev< r since driving a *t<am engine 
on a Dearborn furm wane thirty four vtur* ago he linn 
cherished the idea, dcHplte his BueceHHi** In automobile 
manufacturing At Inst hta Idea 1* com lug to be an 
socomplluhed fait 

For tho pant three year* the Ford tractor hH« Imen 
under construction and In practical o)H»ratton It being 
the Intention of the designer to thoroughly develop the 
machine before placing It In the hands of the farmer 
In other words It will only be offered when it has out 


The main npplbutlon of the tractor on the farm la 
naturally and obviously the hauling of agricultural 
Imph ments over (he fitlds and the transportation of 
products to market or shipping jtolnt The expert 
mental tractor lin* proxu successful In ploughing, In 
hauling a double disk harrow and In (ultlvutlng corn. 
In reaping wheat with a battery of eeven Foid tractors, 
l*i whhh instance each tractor pulled a binder with 
an eight foot knife, In harvesting wheat, and in haul 
ing n «7(KP|)ouud drill over a distance of 1316 miles, 
during which journey the trailer broke down On the 
other hand the tractor la available for every kind of 
trucking on good roads and bad roads about the farm 
and cross country One of the new tractors and two 
trailers nccoiupliah the work of two heavy trucks and 


that mark the work of the Holentlfic engineer The ac¬ 
cessory aectlou of the show gave the same Impression 
of progress for there was & noticeable absence of 
freaks and the gieat majority of the multitude of 
article* shown were of undoubted utility, well and 
substantially made 

The features of the show were the multi-cylinder 
engines, the Ini muted Comfort Indicated In every detail, 
and the decrease In weight, and to these points should 
be added the general tendency to a decrease In prices. 
Of course, the groat novelty was the new twelve cylin 
der engine, which won general approval on account 
of the careful working out of designs and details, which 
gives confidence In their satisfactory operation In the 
hands of the general public Six of these remarkable 


grown the experimental stages 

The tractor shown In the accompanying lllunlration* 
represent* the realisation of Mr Ford's long cherished 
Idea It Is equipped with the regular -MMiuraeiRiwer 
motor used lu hi* motor car*, and has a 
frame constructed of apodal vanadium 
steel, which gl\c* It tho advantage* of 
extreme toughness, durability and light 
weight, the last named feature being of 
paramount Inqmrtiuiot The tractor 
weighs hut 1,000 pounds laruilulhg of 
its U»e over the softest ground 

The one striking feature of the Ford 
tractor 1* that, Instead of being ex 
tremely heavy and complicated iu eon 
structlon, It Is little more Uian a < lever 
adaptation of the light weight motor car 
plant to a small but powerful ehumil* 
the wheel* of which can be changed ac 
cording to the nature of the work at 
hand With an average fuel consmnp 
tion of ono gallon per hour, the tractor 
has a working speed of from two to 
four miles an hour, and can draw a 
heavy load on the road at twiutj mile* 
per hour A now type producer 1* used 
which utilises the exhaust heat to change 
the liquid fuel into gaa Any fuel whhh 
bolls below 550 degree* Fa hr can be 
used, among them being gasoline, Call 
fornia dUtlllat© or kerosene As gas Is 
used for fuel, there Is no smoking, and 
the spark plugs very rarely have to be PWwfMi 
changed 

The influence the new tractor will have on the work 
of the farmer—particularly the small farmer, whom 
needs are not catered to by the larger gas tractors— 
Is certain to be great Although the new traitor la 
said to do the work of four horns. It* Initial coat and 
upkeep for u year la lea* than the Initial cost and up¬ 
keep of one good hor*o for an equal period The ad 
vantage* the tractor possesses over the horse are mwnj 
among the more Important be tng the following The 


last long* r cost lias to maintain and the first cost Is 
les* than the cost of one truck 
That the tiny of emancipation of the former 1* at 
baud uppeurs a eertalut}, for much of tho hard labor 



Ploughing a Held with a heavy plough draw a by one of the new farm 


heritofore hmm* uted with agricultural pursuits la to 
bo taken care of by the new tractor 

The Automobile Show 

T HF annual uutomnbtle show has always been tin 
roensely popular In New York and both those who 
have and those who have not turn out each year with 
equal enthusiasm to insist and critic isc the new 
offering* by the trade That the automobile should 


engine* were to be seen among the exhibits, while of 
the eight-cylinder machine* that made their appearance 
last vear, and which have met with such great favor, 
there were several new recruit* this year, and this 
model still hold* attractions a* a novelty 
However, the maker* who pin their faith 
to the well tried four and six cyllndet 
engines have not been Idle, for many, 
by carefully revised design* and improved 
methods of building, liave Imen able to 
WRure liureused engine speed, with an 
acioiupanylng increa*e In power and flex 
ibility that make* them extremely satis¬ 
factory to all but the hypercritical Ex* 
celleut examples of such engine* were 
seen among tho cars shown, and there is 
slight possibility that the four* and sixes 
will lose the position they have held *o 
long and successfully 
Besides tho study that ha* been given 
to tho motor*, considerable attention has 
also been given to the gear* and tran* 
mission*, and it was very noticeable how 
greatly the size and also the weight of 
these essential part* ha* been decreased, 
largely by Judicious selection of material* 
The same study of material* generally 
ha* resulted in material decreases in 
total weight In the cnee of a number of 
cars usually accompanied by Increased 

_ strength and stiffness, and this Is a point 

tr . y worthy of consideration by purchasers, as 
™* or * the less dead weight a car has to carry 
the longer Its life. 

There 1* a general tendency to extend the electrical 
equipment n* a regular part of the outfit, tho electrical 
starter being almost universal, while generator sots for 
lighting are rapidly becoming more common. 

Although not new in principle, the latest develop¬ 
ment of the electric drive may be classed as among 
the notable features of an unusual exhibition, and tin 
douhtedly marks an important departure from current 
accepted practice 


tractor does not consume 4 fowl " or fuel when not 
at work, hence lu inclement weathor and during the 
winter mouths there is ho upkeep cost It doe* not 
overheat while at work, eveu ou the hottest da>», and, 
unlike the horse, It does not have to be rested every 
half hour because of excessive heat, the die* do not 
botiur tt it does not break out of the pasture and got 
Into a cornfield and ovtreat, nor lie dowu and die 
wherever the driver leave* the trader he 1* certain 
to find It standing where be left It and not engaged 
In eating leaves from the hedge fence, and, finally the 
trader does not beeomc frightened and run awaj 
These are but a few of the jm>Iqu In favor of the 
traitor from the farmer’s viewpoint 
The following contrast between the work of horses 
and the tractur I* of inter* «t 

A DAY 8 WORK 
Tvw> hursi'B 6V4 seres 1 

SSI quart* of oat* I Always wbfther 
hay and bedding I at work or idle 
i a hour* labor * 

* nil trp< (i>(* acre*, 

10 rnllona of gaaollni 
1 gallon oil. 


( When at work Idle 
j It coatJ nothin* 


arouse such universal tut* rest not only in New York 
but evt ry where else, la not surprising, fur it embodies 
the spirit of the time* In a wav not found In any other 
Ntnglr structure—the hustle, exdtement and the get 
there spirit so character!nth of to-day , and It 1* hardly 
necessary to add that the 1016 show was a complete 
success Eighty seven maker* Wero represented and 
they exhibited over throe hundred cars, covering a very 
wide vttridy of models nnd sUc*, 

From every point of view the present exhibition was 
by far the finest that has let been staged I very well 
known car was adequately represented, and the article 
excellence In design was practically universal ami nota 
ble for the high standard attained It Is true that In 
fundamental feature* there wa* a striking similarity 
throughout tho halls, but tho excellent taste displayed 
removed all impression* of monotony, and there wa* 
sufficient individuality In detail to meet the require- 
meats of thoae who desire distinctive feature*. In 
mechanical perfection the same progress was every 
where in evidence In the carefully finished designs 


Body design and construction, as seen In this exhl 
bltion has reached a high state of excellence, a simple 
elegance being the characteristic that is verj effective. 
I-ong, easy flowing lines, with a minimum of sharp 
(‘omen are predominant, and although the majority 
of the cars shown wore In black, there were numerous 
examples of quiet tints that are exceedingly attractive, 
tirent Ingenuity wa* shown in the seating arrange¬ 
ment*, the divided seat being coMpIcuoua, while va¬ 
rious arrangement* of offset seat* add greatly to 
the comfort and the capacity In many cases Convert¬ 
ible bodies were an important development that adds to 
the usefulness of the automobile. 

Among the numerous classes of exhibits shown in the 
accessory section particular attention was attracted by 
tire* which show results of constant study and experi¬ 
ment In their Improved durability and comfortable riding. 

Taken as a whole, the Sixteenth Annual Show can be 
rated as the most notable in the history of ttoue events 
and an Instructive revelation of the possibilities of scien¬ 
tific engineering and modern methods of production. 
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A curious anticipation of bomb dropping from aircraft U seen In the flying 
fruits of the California pine 



The fruits of many thistles drop their seeds when they brush up against a branch 


Ngton’s Bernb Drofftaf from 
Aircraft 

frr 9. Lm«m4 BuOm 
must be very few human to* 
ventkna* that ha to not been forestalled 
by Nature. Nowadays when all the world 
is talking about the wonders of bomb 
dropping from aircraft it is Interesting 
to consider that the same thing has, for 
untold ages, been carried out by plants 
Jn the case of not a few plants, where 
the seeds or fruits have a wing like or 
a parachute attachment, special arrange* 
ments are made for the dropping of the 
burden In certain circumstances. Thus, 
if the winged seed of a pine knocks 
against the branch of a tree, or Is 
stranded any win re, the membranous 
wing at once becomes detached The 
heavy seed is no longer supported and It 
at once falls to earth. Iu the fruits of 
many thistles a similar plan is to he ob¬ 
served The fluffy parachutes float about 
In the air for a considerable time and 
may travel a considerable distance The 
moment one of these strikes against an 
obstacle or Is hung up to any position, 
the fruit at once Is severed from Its sup* 
porting parachute and naturally falls to 
the earth Without a doubt this dropping 
of fruits and seeds accounts for the fact 
that by the aide of wails and hedges there 
arc to be found so large a number of 
plants bearing seeds which arc dispersed 
by wind agency The processes knock up 
against the obstacle and the seeds drop to 
the ground beneath 

Probable Perception of Invisible 
Light by Some Animal Species 
By J Fidel Tristan and Gustave Michaud 
GmU stem Stats CUtoga 

ANY animals can emit Bounds either 
higher or lower to pitch than those 
alterable by man The same differences 
have been observed in the organ of hear 
tog, some Insect* being able to detect 
sounds of such a wave Ungth as to be 
lmiudiblo for man. It la perhnjw gener 
ally and Implicitly admitted tjmt no such 
differences exist to the perception of light 
of different wave lengths throughout the 
animal kingdom, and that all eyes, 
whether small or large, simple or am 
plicated, are keyed exactly to the very same scale of 
wav© lengths which man is able to perceive, yet we 
fail to find anjwhere any proof In favor of such an 
assumption. On the contrary, the extreme diversity to 
the anatomy of eyes—In the general plan us well as to 
the details—added to the fact that some eyes are more 
complicated and even more perfect than ours, those of 
birds, frogs and dragon flies for Instance Just as the 
nose of dogs Is more perfect than that of man make 
It probable that some species cun see beyond one ex 
treme at least of our visible spectrum while being 
perhaps insensible to the other In other words, while 


somo Hp<xleH may not 6ee tbo extreme violet they may 
)>creolv© some of iha^apectral region which follows the 
extreme red, i e , the Infra red Again, other specks 
which may be insensible to the extreme mi probably 
readily perceive smne of the ultra violet Some very 
clever experiments made bj Sir John Lubbo<k seem to 
give a firm foundation to the latter hypothesis, so far 
as ants are concerned Says the English naturalist 
" This necms to me strong evidence that the ultra 
violet rays are visible to the ants. Now, as 

every ruy of homogeneous light which we can per 
cetve at all appears to us us a distinct color, It becomes 


probable that these ultra violet ray* moat 
make themselves apparent to the anti ai 
a dlstlmt and separate color (of which 
we win furm no Idea) 

It is t hnj to wc that such a shifting, up¬ 
ward* or downwards as the case may be. 
In tin Hwih of perci ptlble wave length* 
would hi i\trwucly useful tosomespecies. 
Wi have shun n mmily that photographs 
iniuh in infra ml light reveal with a 
Nwmduful ihimuss thi smaller details of 
fur uwnv oh Jet In 111 ids width rely, for 
tin llmllng of tin ir tood i xiluslvcly on 
tin \ Itdon of vi i \ distant objtnts (vul- 
tm<H und other mptons) tould see better 
If tlnir rtthui vwrt blind to the diffused 
und troublesome vlult t and blue, vvhllo 
Rcnnltlw to at mu of the Imlsiblt lnfin 
rid for width the atintmplnre is p\- 
trtuulv traiiHparent i hnvt. a I ho shown 
that If nnj living being wtre HiUHttivt 
miilnlv to solar ultra vloltt grass foliage 
and flowers would apimir to him as dark 
or bluck while a <on*dderubk iiuwIh r of 
\< llow flow* rs would be for 1dm of a 
hi Igbt lumlnotiH color—a ml white as 
snow on photographs made to ultra violet 
light 

Now mrollas nre organs the main 
function of which la fo 6o «ce» In 
order to attrmt those Insists which play 
an lmiHjrtnnt i#irt to the fecundation, 
If no town t t an pern lvc solar ultra 
vlokt light how Is that some flowers 
art dyed with an iuteuae ultra violet 
color t 

Such Ik the problem which led us re¬ 
cently to photograph In ultraviolet aud 
infra nnJ lights, a number of butterflies 
Inset t* the thromntU sUise of which Is 
prohahU highly developed, as, In both 
breeding nml feeding they are guided 
uuiluly by their sense of color The three 
accumimnjing photographs embody the 
tnuin resullH of th<s© researches, which 
can be brltfly stuted thus 

All pigments on some 65 species of 
brightly and diversely colored butterflies 
absorb more or less completely ultra 
vlokt light of the 3,150-3,200 A. tJ wavo 
length The only exception to that rule 
Is a particular kind of yellow pigment 
whkh, on the contrary, reflects the short 
waves ho powerfully as to appear snow white on the 
photographs made in ultraviolet light Sometime* the 
eye does pertnivo a difference between the yellow pig 
meat which lettects the ultraviolet and that whhh 
absorbs It In other cases, such a distinction, at stmplo 
sight, Is Impossible In many instance* one and the 
same butterfly carries on hts wings both kinds of yellow 
pigment (( tdlydrlaa phlloa, U , to the three Ulustrft 
tlons) jimt ns some ultra violet flowers may appear to 
l*i uniformly jillow until a photograph In ultraviolet 
Uj,Ut revels the presence of >ollow zones which power 
(ConoIucKt* on pays 88) 
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Photograph No 2. Sam aabjod A* No. 1. Photograph 
Mdeia ultra-violet Ught with Foecaatt’a «Uv«t 
m _ m Him, deposited oa a qaarti leas 

; t—Phoibia Argante t B 1.—BbaWodryts trlt* , C 1 -Vhw W* mrina, D t —CaflydriM phile*, B 1 



Photograph No. 3. Same subject u No. 2. This photo¬ 
graph was made In Infra-red tight with Wood's 
filter, or sensitised plate* 


—Antcofr chlortade /I—Paptlio up 
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Two type* of high-frequency alternator* for wireless telephony 

In Hip tvpo apiM’Brl ng nt tin lift |h< motors at either end drive the loductor dkfkH of the dynamo In the center In opponlb directions* so as to give an effective speed twice u hlfh aa that of 
tin sliafU VI iin. right unuturs a modern Fessenden radio frequency slternntor which oprrntiH st n sjM'tMl of 2 fKJO roolutlonH per inluute Jt is drl\< n through gear* at tbe center and pro- 

duiea 2 000 watts of Alternating current at 100 000 tvehs per second 


Progress in Radio Telephony 

Present Status of the Art the Result of a Decade of Experimenting 

Bv John L Hogan, Jr 


T im mn ci ptlon of radio tole*|>Vi<>T>V ns n technical 
]M>sstl)IJltv (IntiH Imck illmoHt to (ho dlwovery of 
radio tihgrnphh riHclurn vv litc It uno (milenlkiiiH pro 
purtlmml to (lie ninonnt of energy uniting from n 
tnihHinlttlng Htntlnn nt nny limtunt V\ hon tin. flrwt 
or thcae were |Mir into uw and tin listening n|Hr«tor 
found hi mm If nhk to hi nr ri produced all the Hath m 
ntul variation* In torn* of the npaik at tin wilder llu 
bantu for Hu wItcIchh tmnHinlwdon of HjHSfh was at 
lmtul It remained for tho lm tutor llist to develop 
the idi a of w udlng a prnrthnlly contlnuoiiH Ntreiiiu of 
i 1cm tromuguotk whvch from orn Hint Ion to Hip other 
varying Hum In aln or othirvlw accuidlng to tin 
voire-vibration*) of the HjMUking ojh rutor and second 
to dm (hi* instruments for nucIi nnu proriin tlmi anil 
modulation 

The first wave-Htream generator* wire of the high 
grout) froqmmv spark D[n whhh wt up wavts hi 
(ruins at the rate of 10 000 [>oi second or ho Soon 
there were built radio frequmrv nlft rnniorH which 
prod mod rurre nt of 10 000 nOOOU and mu 190(100 
cji les of re u rani i>er second wM< h wlu u i Minus ted to 
properl v adjusted net works of milal wires would c aunt 
absolute lv coiiIIuuouh h! reams of wnvis to l>p radiated 
Into the ' ether By the uw or mu h gineraforw with 
special oarlmn microphone truuumlth r« or nla\ iimplt 
flora for modulating tin wave streams In hceonliime 
with the aound win on of articulate specs h U A ltvn 
semlen found It (KWHlIile to prm I In radio tile photo an 
early in* 1001 In 1007 the HpparnlUH wan ho for do* 
voIoikhI that speech wuh transmitted from Hi ant Hock 
Mass over 200 miles to Jnmnleu N 1 and iK-niHiem 
ally from liruut IttKk Home 400 miles to Washington, 
D O 

Among tho early worker* In wireless telephonv after 
Fi'ssenden, wan Vulelenmr PouIhcii of Denmark who 
Improved ujtou the r l hoiniiaoii Duddell are foi produc 
tion of high frequenev nlternatlug lurrtmt hy uuiHlng 
the idectrlcal discharge to push In an aliuosphero eon 
talulng hydrogen gnu It in not vcl eertnln that thin 
method of increasing tho frequency nud stability of the 
“ainglng nre discharge Is due to Poulscn alone hut it 
1* none tiie low* n fuel that lie lint* used the arrange meut 
for n number of yearn with excellent results for short 
and modi rate distances With this apparatus, the dr 
cults of which nre shown here* 



Small quenched spark gap used to generate wave* 
In polyphase radio telephony Hie key 
serve* os a comparison for size 



Quarter kilowatt 2,400 cycle 150 volt polyphase alter- 
nator for producing high frequency sparks. 

THte machine la about one foot ta| 
diameter 


distances even na short ns 10 mile*, though Poulsen 
In believed to have tnlked. over 100 miles 
In the early days of radio telephony, say up to 1908 
or 1000 Home interesting work was also done hy Count 
von Arm of the Merman “Telefunken ’ Company His 
w avo producer consisted of a numl>er of water-cooled 
arcs In rqien air (the hydrogen atmosphere being 
omitted) connected In series and a carbon microphone 
designed for largi current values With this instru¬ 
ment speech was transmitted from the Navy station in 
Brooklyn to tlmt at Fire Island some 50 miles, and It 
1h stated that the roccivod signals were fairly loud, 
although tho articulation was not good because of the 
type of microphone supplied 
A few years later the haudlcujw of using the are and 
microphones which had l)cfore been i>olnted out by 
some few engineers Imjchiuo generally appreciated 
Slnco that time cffoits In wireless telephony have been 
mainly toward the elimination of these troublesome 
elements. Majoruim In Itnlv has (Unified an Ingenious 
form of modulating transmitter In which n moving 
Mtream of conducting liquid is used instead of carbon 
granules uh a resistance * hanging deylee Ihe arrange- 
imnt is shown IhMow It is possible tlmt recent forms 
of iliis apioiratuH may prove suitable for commercial 
w^rvlct because go4nl results have been secured expert 
mentally Ip until the last year or two, little other 
new w f ork of stiiking Importance had been reported 
At the present day, however development of com 
mcrtlnl radio telephony Is being pushed forward in 
several quarters and fittingly enough the greater part 
of the work Is going on in the United States where 
wireless telephony originated About a year ago the 
Marconi Company telephoned messages from New York 
to Philadelphia using what Is undersfood to be the 
speciul an and ink rophonc apimratus of a Western in 
vestlgator, but miuxndng which no d(tails arc obtain 
able Also Dr D M McCaa, of Lancaster, Pa 
equipped u coastwise uttnuner with a telephone of hi* 
own construction and succeeded in talking bv radio to 
other ships and to shore stations over distances some¬ 
times as great as 150 miles, when transmission was 
reported to l>e ‘fairly good” Dr MeCaa advise* that 
Uo Is unable to furnish information as to his apparatus 
at this time, beyond Stating that from three to seven 
amperes were used in the an 


with, continuous current Is 
converted directly into raptdly 
alternating currents similar to 
those produced by tin high fre¬ 
quency alternator discussed 
abovo and suitable for setting 
up continuous streams of elee- 
tromaguetic wave* wheu led 
into un ncrlul w Ire circuit 
kor soturlug control of their 
slrcugth by spcoch, a group of 
the usual carbon transmitters 
is connected Into tho circuit 
Thus the syst* m Is limited by 
the restricted powtr whh h the 
mil rophonc* can modulate n* 
will as by the charm (eristics 
or Hie arc Itself Similar arc 
and ntW mphohe radio truim 
mliti is tmvc boon built bv a 
ruindH r of other investigators 
whh onlv minor changes In de¬ 
tail bnl ttu*w have failed to 
give cut lr« satisfaction over 



pMlsott radio lekphono transmitter circuit* 


T hi direct current ilynsnm 4 mipplUi tfce arc C through choke^cotL B B x 
Th« arc converts the enemy Into Wah frPNjarncy current* In the condenaer 
/) and coll IB which induce* f«reeq oarllTatlona In the secondary coll JT 
lhl« In connected to the aerial wire* 0 and through the mleruphpna trana- 
mUt«r H to the earth at 7 



Majoniui liquid Mkroghotte 

Conducting liquid mna froa tank J 
through noafle K to reccptaclle P K la 
altered by rib ration# or diaphragm z> 
when ftpokea agaioet at if rlucruatea 
in alae at N and resistance changes ba- 
(wiwr 6, O l 


teima circuit, that a apodal 
microphone capable of liandllng 
these current* for period* of 
20 minute* baa been devised 
and that the generator of oscil¬ 
lations has no moving porta 
and 1* “ fool-proof H He also 
lojplic* that the generator pro¬ 
duces sustained trains of waves. 

Ihe steamship " Vaterland" 
la equipped with a new type of 
wireless telephone built by the 
Telefunken Company according 
to the plana lately proposed by 
Graf von Arco and hla as¬ 
sistants. In principle this ap¬ 
paratus 1* similar to that used 
with the first 80,000 cycl* radio 
frequency dynamo though the 
method of securing the high 
frequency al temating current 
Is somewhat different Instead 
<rf using a single generator 
which directly 4n^d«oe*-ewrrtnt 
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0* 30,000 cycles or so, the Telefunkeu tala- 
ptUKM iatfude* « dynamo of lower frequency, 
from which the current U taken to a series 
of apodal transformer windings, each ar 
ranged to double the frequency of the elec 
trical energy supplied to It. Thus, if the 
dynamo produce* 8,000 cycles, after the ftrat 
transformation the current will have 16,000 
cycles per second. Succeeding step* will 
give respectively 82,000, 64,000 128,000 ami 
266,000 cycles, which last quoted late would 
give good radiation from a ship g antenna. 

This frequency multiplying method U rather 
uneconomical, since j>ower Is lost at each 
transformation, but the scheme makes It 
possible to secure the desirable very high 
frequencies of current from djuomo ma 
chines of quite simple design In the 44 Vnter 
land ” telephone, modulation Is scoured by 
dividing the current energy between a large 
number of microphones, all operating to¬ 
gether, each of which controls a part of the 
generator's output No Information as to 
distances which were actually transmitted 
with this outfit is available. 

Another experimenter In radio telephony 
at the present time is E G Gage, who has 
built and operated Instruments working 
along the lines both of high group frequencies and of 
unstained waves His attention has been for the most 
part confined to the production of simply operated in 
strament* suitable for use over short distances, In 
whkh efficiency Is sacrificed to reliability One of 
the photographs shows a microphone and control 
panel which Is manipulated much an Is the ordinary 
automatic line telephone. The act of removing the 
receiver ear pieces from the hook on the left starts 
the transmitting generator and In less than half a 
minute thereafter the apparatus is ready for talking 
The two handles at the right permit tuulng to various 
wavelengths for selection of desired stations, and the 
telegraph key Is used for signaling Morse letters to 
** call ” or attract the attention of the station to which 
it Is desired to speak. The modulating transmitter Is 
of a special carbon microphone form deigned to < arry 
16 amperes Oscillators producing wave groups at 
rates as high as 24 000 per second have been used hut 
for ordinary work a frequency of 8000 grmiiu* Iihh been 
found satisfactory The l>est results were reached in 
tests at the Brooklyn Navy Yard, where an alternator 
such as Illustrated herewith was used In connection 
with frequeucy multipl v lng transformers to pnsluro 
sustained waves This method is somewhat analogous 
to that of von Arco described liefore, hut it is stated 
that Gage uses different arrangements In tho detail of 
his Instruments 

In some of 1 ctisendeu’s early work It was shown that 
rapidly recurrent spark dls< barges, oven at a rate lio- 
low the upper limit of audibility, could be used os 
oscillation generators for radio telephony Gage has 
recently been experimenting along these Hues from a 
station on Long Island Sound, and by using a hjhh lal 
polyphase 2 400-cjcle generator with a small quernhlng 
spark gap, he bait succeeded In transmitting speech 
some 00 miles. The generator Illustrated Is of % 
kva output and Is used with several quenching gaps 
sparking In rotation A special multiple miernphom 
is used In tho alternator circuit, so that the power 
supplied and not the antenna current alone its modu 
lated by the voice It is found that good speech trims 
mission can be had with spark frequencies of 4 ooo 
l>er second or even less 

The National Electric Signaling Oomimnj, which 
owns and operates the Fessenden Inven 
tlons in wireless teleplionv and telegraphy, 
has been developing commercial radio 
telephones at its Brooklyn plant. Modern 
forms of the original radio frequency 
d>namo, and of the high spark frequency 
oscillator are used, with special modulat 
lug relays for control of the emitted 
waves by an ordinary telephone trans¬ 
mitter located either at the radio station 
or at a distant point connected by wire 
Circuits and relays for the lnterconnw tion 
of line and wireless telephones have been 
evolved, and the work has proceeded In 
the direction of securing reliability of con 
tinnoos operation at the highest efficlen 
des. In the way of actual accomplish¬ 
ments, with the low powered spark tele¬ 
phone (rating le» than 100 watts in the 
antenna circuit, or a little leas power than 
la used to light an ordinary 32-candle- 
power carbon filament Incandescent lamp), 
easily understood speech has been trans¬ 
mitted from Brooklyn to New Ixmdon, 

Comb, something over 100 miles, and to 
Long Island Sound steamers over 60 miles 
sway la these tests the welters were 



Wireless telephone control panel 

lifting the receiver* off tin hook nt«rt« thp Minding rtvnamn The mettr show* tint 
nmount of mrrent present In tin aerial wlrea 


equlpjied with the usual rugged "crystal” ditectors 
and no amplifying apparatus wom used 

Thin company has also develop a now radio fro 
quern y alternator for the direct generation of sustained 
waves having frequent les as high ns ISO000 per second 
which is used In conjunction with simple telephone 
transmitters of the usual type for short distances Jor 



Lloyd Espenschlcd, who installed the temporary radio, 
telephone station at Pearl Harbor, Hawaii 

dlRtnmes upward of tOO miles a jmwerful t>|ie of 
modulating relHy lms been built It 1 m used either wlLh 
the large high frcqueiny alternators or the spark 
oscillator* 

Within the past few months the Meslern Electric 
Company has Rnuouneed some Mturiling fiats of long 
distance radio telephony Aa was pointed out above, 



Ftrfs i 


of Pratt iMtitnto, where Uejrf EepeMchM mffleed fce Meet eraeke 
a* ft wfreiew ante ana The forge has since been torn down 
sad replaced bf a mdero huiJdJnf 


increasing the possible transmission has re¬ 
quired the develojwnent of modulating ap¬ 
paratus (ajwble of i‘ontrolllng comparatively 
large amounts of high frequency electrical 
power Distance of communication mav also 
be lm ruined hj using \ery delicate receivers, 
(dnu Iisn iih lived inmcr U thin required to 
prodm t u char tudkutluu 1U combining 
tin hi prim IpIcH wlnUhs s|»ecch has l>een 
transmitted from \rllngtnn at ross tin At 
l h 111 it ixinn to tlu TUT* I Tom* r and a* ross 
tin \inirknn continent mid I’m lib ikiuu to 
Hawaii No auttinilred figures ns tu the 
amount of jMiwer radiated nr controlled arc 
avalltible but tbe Input to tlu mrlul at 
Arlington 1ms bun statist to Ik» aimed 3) kw 
It Ih isi>eclall> interesting Unit Intend of 
ge minting thi continuous ow Illations of this 
[m)\m r and thin modulating Uwm by rugged 
and effective luoihilatoiH a small high fu 
quiiuv current Is understood to have luen 
prodm ed and inodn)ah*d b> an ordinal v 
ml* rophom Tin sismh earn tug but feeble 
turn id was thin passed through a serins of 
amplifiers until tin final gnat power of some 
20 kw- was uiilIuhI 

At the receiving stations ver> Henalttve 
mngnlfvlng npimratus whs useil so that far 
lcsH junior was required to cover tin griat distances 
than would have be< u needed to oiarate tbe ordi 
narj receivors. This condition of lours**, rendered 
the transmission subject to interruption by atmospheric 
Interference as stated In the prt mm reports of the tests 
By uw of thi Hevtral forma of telephone relays wbhh 
tlu Wtstern Electric ( onqmnv has develojicd during 
the last jear It was found jkihsIMi to Interlink the 
wire ami radio tebphone s\stuns Thus lietweeu New 
York and San Framlsco two way conversations could 
lu he hi the jwth la lng h\ wire to Arlington wireless 
to Marc Island, ( ul and 1>\ wire hack to NtW \ork 
It would seem that wireless telephony Is soon to 
l>eoonu h common In 1 ri allty lu at leHst one of Its 
nHturnl fields to wit marine signaling where wires 
(urmot be In id and where it Is Inexpedient to keep 
trained telegraph oiKrators on dull Tlu fact that 
himsh h transmission bv radio Is distortionless, on 
In other words tlmt Uie lobe Is transmitted by 
wltileMs without the loss of artknlntlon whlih proves 
so trouhUHome In line tekphonv Indicates that the 
radio will ultimate li find use as a trunk connei 
tion for Unking wbb l\ si pnintc d line exc hange 
svutems Before this tan be rinlUed commonlally, 
however It is nee*essurj so to develop the generating 
anil particularly tho modulating instrument* that enm 
11 nitons i onvi rsntlons chu be luld over 500 or more 
inibs without failure on a*count of atmospheric or 
other Interferences or through fatigue of apparatus 
It Hpisars that this jsdul has not Urn naehed, but 
sin** the need exists It Is probable ihut some of the 
Imestlgntors who ar© nttempllng to extend the original 
work will In time rinch Hallsfactory solutions of the 
several remaining probh ms 

The Man Who Heard Washington in Hawaii 

S O uoiulufiii him liftii th( riuiit m 1 IU'C«s<'n «f the 
wireless tekphone Hpiwiratus with whkh coininuulea 
(ion wus CHtuhllHhnl latween Arlington near Washing 
ton I) C and Durkn Pails, Man ImmiHco and 
Ilonoliilu that the minor >et intc renting details have 
been overlooked MfHi, as these Illfl© details are b© 
coming known tlu re is uronsed a greuter appreciation 
of what has Ism u nceonipllslnsl hj the engineers in 
charge of the tests as a ri suit of the in* reaped knowl 
edge of the handlcaim whkh confronted them 

Not the least luteri sting of the minor 
details of tlu wireless telephone tests was 
the timporary Installation of a receiving 
set at the Pearl Harbor jard near Hono¬ 
lulu Llo\d Esi>enmhled, the engineer to 
whom whs assigned the task of rec-eivlng 
the wlitless telephone conversation at 
that point found the regulur atrial at 
Honolulu unHiiltabl© for Ills puriswuM 
Undaunted he sit alamt to overcome tills 
obHtmle He htrung a small maki*sldft 
a* rial b< twin u (hi smoki stuc k and a 
wntir tank al the Pearl HarlMir yard—an 
ant* nna so suihII as to make the. final 
results trul> n murkabk especially when 
rivalling the fact that Ids station was the 
furthest removed from the Arlington 
transmitter To be exact, the aerial 
mi asured 250 feet lu length and was 
HupjKuied between a smokestack and 
water tank measuring resis*ctively, 100 
feet and 80 feet high Tlie connection 
from the end of tho aerial to the operating 
room was from the top of the smokestack 
to a pole SO feet high Just outside th© 
operating room and approximately 400 

(( onciudfd on page K0) 
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Strategic Moves of the War, January 7th, 1916 

By Our Military Expert 


A T Innt tho (xpcetcd activity on tho Russian front 
m*< uim to Ik dtvc loping In strength through a *cc 
lion of Austria Hungary ho far little touched U\ the 
rn v ug <m of wurfnri Hukovlnii the most tttHkrlj p*>h 
nhIoo of tin du/tl omplrt 

As jet, It Is ImjHWHlblt to definitely tllwirn the 
great Objective of ttu loovf iui*iit for dcvi lopuu ntH 
along tho wait hern part of tin lino have mil >ct pro 
greased HUltUtiuth to I mliciit« but for pur [tom s of 
nnnl^NtH It In well to consider two prlncljuil futtoia 111 
tlu g( in rnl situation 

For « numlH r of work*, RushI/iii reM in ration of 
ntr< ngth bun Ihk li roiMirttKl In tho miug( r dlHiwtehm 
which have i* notated In some wm through tht censor 
ship whhh hnft hi Id Hush news In its grasp Much 
Hewlett suppllt s of arms uml ammunition tht thousand 
undone accessories needed for the prosecution of a 
campaign of HtuiwntlouK pro|>ortlonH havt ismred Into 
tht t znr’n domains through thi gateway of Arihangel 
and over the Trims Slbi rlHn road an online to iet>ort 
Fresh Inks hint gathered to tin attorn In r« plio erne nt 
of the tremendous losses sustained during tht late vie 
torlous Tt utonfe drlvt roNHibly therefore flic launch 
tug of offensive ncHvilv Is inertly (lie termination of 
the period of pit miration and tin Inauguration of geu 
eraJ attack made jHmsible h\ th< d<scent of bitter 
winter u)mmi stream morass and inutl rUlthn toad so 
that trumiportatlcm and guns may uium 

On the other hiuid dlplom»tl< us wtII us slrategh 
causes raav lie at tlu Imse of tin Inftiiiitoii of (he 
offensive Serbia, most of Albania and little Monknegro 
have l>een elearetl of dt fenders mi that tlu rundwuj to 
(onstantlnople may he mon sunlit safeguarded bv eon 
trol of n broad himui of territory mntlguous to It as well 
as to demonstrate to wavering Halkan states that the 
promised punishment of Ktrhla was not forgotten—a 
veritable ami Impresslu " rattling of flic sword ” 

Hut the situation tHHiums mori Intense Win ther by 
accident or design runiois of a proimsed mlglilj Tin 
tonic stroke against England tlu financial biukhoiu of 
the Entente through In r t astern tmpire huvo been 
freely circulated wHli alleg'd dttails of probable 
strength thrown In gratis \Slutliei this Is imrelv a 
sanguine shouting of " Boo " r» malnH k» be seen Much 
a movement hardly set ins to warrant lulltf In Its proh 
able success, but It certainly would suei'ccd If snf 
tkluit forces Could l>e found for the venture In requir 
lug the shift of Kntente forces to meet Its tlmat—u 
weakening of strength somewlu n»— possibly at Halonlkl 
where Teutonia still ftars Kntente Influitue wlihh 
might result In arraying the armies of Greece against 
her 

Koumaulu, where It was feared thnt Teutonic 
diplomacy might prevail, let slip the opportunity ofT< red 
her to declare for the Teuton* ami move agulnst Russia 
The shift of some hundreds of thousands of ItusHlau 
troops to her borders Is not helloed to be tlu only 
reason Ronmanla refusal to take the step The llus* 
troops oonld hardly have bee 11 concentrated In time to 
tucct the emergency If It had been a real ont There 
may therefore posalblv la some reason for Fnhnto 
belief that a convincing demount ration of strength may 
sway this country to Hllue berm If with these jHiwera. 

Time will alone decide what actuates tlu present 
movement, H may be from either or both musts 

There are two other eh raenta In the general sltna 
Mon width should be considered 

Tlu deft uses of Salonlki havt l>ecn mat* rlally 
strtnglluned until, It Is r<i>orted that suu*ort (ttv ts 
prut llutlh iiuulnciiiMe, talng domh prokHtetl as It 
Ik b\ the grtat ^uus of the Hi ct Additional ti<K>im arc 
rejwrlet! to be arriving until tht uuinbei now prt sent 
is estimated at sonu thing like JtHMKHg- or mori Italy 
has landed forces in Allmnlu that country of sni* r 
dlttUult terrain t» assist tlu remaining ut d« Hunt Herb 
and Montenegrin trfs>i>s who eiut rgetl from the great 
recent drive, solely hatteretl 
It Is then not linposslbh that In the course of time 
suttUlent Kntente strtngth iua\ tm gathered In the Hal 
knns to undertake u ft>rwartl movement—In oombinu 
Mori with a downnarfl thrust from Russia perhaps 
with tin aid of Routnanin or through her territory by 
lu r consult although tlu IntUr Is hardly ptvdmble 
Sudi a eoinblned moveim nt would partake of tht ua 
1UM of till H(tUm of gnat inarttal shears deslguwi to 
tut tleauh lommunlcatlon httwenn tho Tentral Kmptrea 
and Turkty would at onu vitiate any proiswod move 
mold againHt the British i ohmic* «im 1 would require 
tin undUidid attention of Teutonia 

[f su< h a st wring mowiiuid Is contemplated, It may 
u attributed to the reu rd formation of the so-called 
Entente geneTnl staff It U no lunger a secret that 
then have previously bun dlssuislon* between certain 
tiiuuutg of the alliance, lu wlikh recrimination a* to 


non support has bet n frccH bandletl This new ad 
vlsory boaid codiisiwhI uf strategista representing ail 
tht Kntmte lKiwtrs bus acquired eonshlcrnlile nu 
thorll\ and It Is giueiallv htlleved, will Jmvt a mate¬ 
rial t fTo< t a jkm) future (ij m rations This hoard which 
sits lu France must tunsldtr the ciitlri sltUHtlon its 
pur |him is to S(» advise o[s rations that from all quarters 
supiMirt umy ht hut tu the achievement of a given 
ohjet tht 

According to rejKirtH stuut of the kinks have already 
Ik i u stralghteiUHl out of the Russian line Below 
lhliut ttlong the Htyr the Hush line has bulged forward 
a trifle to the north of ( rsirturljsk and south of the 
same point toward Kolkl Material gains have lx*en 
rqsirted toward liuhno and Kreiuenetr while south 
of Tarimitol (a city of Importance whhh was errone¬ 
ously Indicated as having boon In Austrian handk In a 
rrMfnt Hrthle of this series* Russ gains toward Buc 
Eflcz are apparently confirmed. 



Tho too them Russian front 


Near the confluence of the Sereth and the Dniester, 
the Russian line has trussed the latter htream Rnd^ 
pivotiug on this point Is swinging steadLJv upon < zer 
now it*, and Is already reiKirtod as commanding the city 
froiu heights to the northward 

During thi first months of the war, In the coutso of 
ivhlch the first great Russian forward movement oc¬ 
curred the Russian line pivoted upon a point near the 
Roumanln Bokovlna bonier, Dorna Watrfl, at the foot 
of the Oarimthinns, tht southern terminus of the rail 
way system which parallels the borders of Roumania 
The crest of this tremendous range, at Its nearest 
point, is about 7B miles from the present Russian posl 
tlon and the forbidding wall of the mountains does 
not offer an easy mode of egress for auv Teutonic 
troops which might be trapped in the Hokovlna cnl-de 
sac should Russ sum as jiermlt an effettlve movement 
upon the railway June!Ion at Delatyn, which covers the 
railway i*lkh of the same name about SO miles to the 
southw eat 

As a matter of fact, the southern extremity of the 
present Russian line is the itolnt lu the possession of 
the Entente nearest to \ leima, and Dornt Watra might 
well serve as the pivot for future operation*, should the 
pendulum of fate warrant their undertaking 


The activity along the Styr suggests a movement 
against Kovel a junction of importance on the ma in 
line* from I ublin to Kiev From Kovel, the Uovoo rail 
w ay and the line from the fortress city of Brest Lltovsk 
aa well as the short line to Vladimir Volynsk are con 
trolled Ita ixm*u knIon should materially aid the Rus¬ 
sian cause although the strong position at Dutsk, on 
the Styr muxt be taken before any degree of security 
of communh utlon from menace can be entertained The 
fur reaching marshes which lie to the northward of the 
lallway running eastward from Kovel, afford a con Rid 
ernble protection to the right flank of a Humdan move¬ 
ment although the present freezing weather tn this 
section may materially increase the possibilities of 
movement against these Hues 
The magnificent Teutonic organisation has previously 
met each seeming threat, and it la only baaing upon 
imst performances to any that in all probability un 
liupem liable dlNixmltlons will bo made to meet the 
present movement Soon the public should be able to 
more r««dllj decide the mooted question of Teutonia's 
wnnlng forces, for should Czeruowlt* fall, as uncon 
firmed rei>orta now state it has, and the Bukovlna 
section be opened up to Russ strength, additional Tea 
tonic troo|m will be necessitated to meet the extension 
of the line from its present terminus 
How much of the present activity Is due to chance 
and (in uujstanto 1* hard to say Tho passing of the 
necessltj for mawlng Russian troojm on the Roumanian 
frontier may have offered an opportunity to strike with 
powerful strength against the nearest part of tho 
Teutonic line The very shift of foices seems to sug 
gc«t that an understanding of aomc sort has been 
reached with Roumania although, as a matter of fact 
entraij(‘e into Roumanian territory may as easily be 
accomplished across Its northwest frontier as across the 
northeast A railway i*enetrates, In this section, from 
Bukovlna into Roumania, striking the fckreth and 
paralleling Its course down tho valley Tho Russ posl 
tlon may therefore, be considered as materially lm 
proved from an* standpoint, if developments prove that 
the province uin controlled. The river Broth is 
no great obstacle for about 20 miles west by north of 
Oerncmlts it bends sharply and trends to tho south 
ward, thereby permitting tho turning of any Teutonic 
position behind Its lower reach which may bo taken, 
If sulflelent forces arc operating against it. 

The slackening of Teutonic operations in the Balkans 
seems to Indicate that considerable forces have been 
withdrawn for utilization elsewhere This may Imply 
that knowledge Ik in the possession of the Central 
Empires that a sizable threat la brewing from Russia 
If it develops that the heralded genera! Russian offen¬ 
sive has Ifeguu, lu all probability there will be con 
slderable activity exhibited from Balontkl and Albania, 
fur It must be the c iideavor of the Entente to hold every 
possible eiumy soldier In position, that tho Hue may 
not bo reinforced 

The Queerest Industry — u Breeding ” Maggots 

O k uh things on earth that would aeem of no value 
for nuj puipose, to most pewm« nothing can appear 
more utterly worthless than maggots, the very thought 
of them la i epuUtve Aud yet they uro actually bred 
for the market In England where they are used as bait 
for trout and other HhU. 

There are several so-called “ maggot farms ” in that 
countiy and the wriggly, slimy worms are put up In 
cans and the bettei grades command a price of one 
shilling (24 etuta) a quart 
The literature from one particular maggot farm 
Ktvled iht 1 Mnggo tori urn,” point* out that the pro¬ 
prietor or mnggot 1 farmer/’ has learned through fifteen 
jears' vxptricnce “how to breed maggots of uusur 
passable size and quality ” Also that ' he kills his own 
cattle and breeds only from beef and liver," enabling 
him to 1 guarantee tho best maggots in the world "— 
all of which makes queer reading for American 

< JOS 

Deepening (he “New Wsterwmy", Hook of Holland 

A BIT L, Just brought before Parliament (the States 
Geuerah by the Government, provides for the deep¬ 
ening of tho tairwHy lu the * New Waterway," Rotter 
dam, Hook of Holland, to a depth of 11% meters, to a 
width of 100 meters This Improvement, It is estimated 
will coat five million florins and will make Rotterdam 
accessible to the largest ships afloat—also meu-ol-war— 
and this latter possibility necessitates another outlay of 
five and a half million florins for daftneb* 

Rotterdam, as the greatest beneficiary, has agreed to 
bear one third of the cost of the improvement of tbs 
waterway 






4*nau7>JVf ivm 


SCIENTIFIC AMERICAN 


85 


WaA4ktkcltat M uk for the Use of Locomotive 
Eagbmrs 

FBIW yun MO an engineer on a Canadian rail 
road waa tried for killing several passengers aa a 
reanlt of a roar end collision between his engine and a 
paaaenger train ahead His defense was simply that 
the weather was 40 degrees below aero, a 40*mile 
wind waa blowing, the severity of which was greatly 
Increased by the speed of his train and It was a human 
impossibility to withstand the cold long enough to get 
even a glimpse ahead from the open window The other 
windows were so incrustod with Ice that they might as 
well have been solid walls for oil that could be seen 
through them 

The engineer won his own case on the strength of bis 
testimony, but as a result of the case a mask was In 
vented which eliminates the discomforts of looking 
forward In bitter cold weather and gives the engineer 
a dear and unobstructed vision, without even glass In 
tervening Hie result Is secured by deflecting the air 
currents downward as they enter the mask and by form 
ing a suction or draft at the bottom all air Is drawn 
away from the engineer** face So perfect are the re¬ 
sults secured that a match held at the hack of the 
shield burns steadily The space between the deflecting 
partitions at the top and those at the bottom of the 
mask U open and it is through this gpace tluit the en 
glneer secures a clear view of the tra*k ahead 

The device is being generally adopted by Canadian 
railroads as a safety measure and for the greater com 
fort of their engine men 

Apparatus for “Breaking In” Tobacco Pipes 

W HILE it Is true that a pipe gmoker works up an 
affection for a pipe which ho has made use of for 
a long time, It Is likewise true that he would discard the 
old one sooner If It were not for the somewhat objection 
able operation of 41 breaking In ” a new one It requires 
many days of use before the bowl of a new pipe has 
acquired a crust on the inner gurfaee, which seems tn 
be essential for the full onjojraent of the smoke It In 
now proposed to sell tho ph>e already “ broken' , this 
task being performed by an electrh al curbonlzer which 
has Just been patented It consists of h heating element 
Introduced Into the bowl of the pipe and sealed In such 
a manner that an Intense heat is applied to the Inside 
of the bowl, after which it Is ready to be pimped Into 
the hands of the smoker and put into si live aervkt by 
him at onco, without any disagreeable prelhulnaiies 

Labor-Saving Scale-Truck of Compact Design 

T HEIIH has recently Wii introduced a time- ami 
labor saving device iu the form of a combination 
scale-truck which Is so constructed that whin the mate 
rial Is placed on tho platform on which It Is to be trans 
ferred, it la weighed without being removed from its 
position Hie scale-truck la simply run under the plat 
form and elevated The platform of the scale combined 
hi the elevating truck, then rests against the platform 
holding the load and accurate weighing Is obtained by 
the usual method, 200 pounds being weighed on the 
beam of the scale with an allowance of 50 |salads or 
more for tare Tho total weight can be obtained, equal 
to the full capacity of the scale-truck, by the use of 
weights placed upon the counterpoise* as in regular 
weighing scales. 

The combination scale-truck Is also provided with 
auxiliary side bars that can be raised ami will carry 
the load In the ordinary manuor of the nirular elevating 
truck, the load resting on these side bars, th«* strain 
upon the bearing of the scale isirtion of this device Is 
effectively relieved. It is also possible to raise and 
elevate the combination «*fll<stmk without interfering 
with the scale mechanism 

Newly Invented Circular Computer of Marked 
Accuracy 

N an endeavor to provide a computer of great ac 
curacy for tbff use of engineers, Louis Ross a civil 
engineer of Ban Francisco has devised a new inatru 
ment that is at once compact simple, inexpensive and, 
most Important of all, has an accuracy equivalent to 
that of a slide rule 100 foet long 
The new computer consists essentially of a graduated 
dial rotating under a slotted cover, a floating guide, 
and a slide mounted at the right of the slot The dial 
carries a scale of numbers reading to five significant 
figures throughout The slide carries a miniature of 
the dial scale reading to three figure*. It cooperates 
with the dial, checks and points out the precise answer 
and locates its decimal point For Instant or approxl 
mate results the slide alone may be used In a manner 
which is claimed to be more direct and simple than the 
ordinary slide rule 

The variable graduations of the ordinary slide rule 
have been dropped completely In the new computer 
Tbs system of graduations, Is absolutely uniform 
throughout and is aa simple as that of a 10-to-th e-lnch 
scale. The length of the scale, according to the in¬ 
ventor, is 120 times as great as that of the A and B 
scales in the ordinary 10-inch Slide rule, although the 
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Locomotive driver using the newly invented mask 
which assures a dear view ahead irrespective 
of weather conditions 



Sectional view of the engineer's safety mask, showing 
its effect on air waves 



Com bins don scale-truck fat which the scale and the 
elevating mechanism ore independently operated 



Ocular computer wttfc u teener * equal ft 
100-foot aUdo role 



instrument in only $ Inchon In diameter Its operation 
1* eomtmrntlvply ulmplo and can bo muttered with i 
little practice 

The new computer is made of metal throughout and 
the graduatloiiH engraved ou silvered metal surfaces 
It Im NtightU t»M r H liu h< n In diameter and weighs less 
than pound 

French Bureau of Military fared (tats 

T HF French government lint* mganlzcd a special 
dtpnrtmeut under the Mlulatir of Public Iustruc 
tlon which Mil be concerned with examining Inven 
Uoiih relating to the war Ain nliim to the Journal 
Offlcle! the ob Jet t of the. Riinau will ho to afford a 
eentci for the nuw dixpererd Inuntiw talent width It 
Ik intended lo mak< valunbb h\ a <on< ontrntlon and 
effixtlvc nr^anlzHlIon On thin plan * iigineering and 
ImluHtrlal mobilisation will be romphtid h> a m leu 
tlfif codrd(nation In cons **|iicth e tin Bureau Is 

ihurgcd with ixamlnin^ the prniHmlllohs of lnvuitors 
and is to have all the \ahmbU omh worked out to tin 
l>OKt advantage, and It uIho nnd< rtnk< h all *ehntlfb 
rcHonrt lies which maj be needed bj tin War or tlu 
N«vj Departments. Suitable fat filths will be provided 
for trying out all new apparatus which have n raillturv 
lH*aring, and mimeronH official engineers and ntlloers 
will follow this work, cither at stated times or bv u 
permanent connection with the Bureau of Invontionn 
This latter is to lx? controlled by aa official eonunlxHhm 
composed of leading exptrts Details of organization 
of this department will be published at a later date. 

The Current Supplement 

M UC H Interest has been aroused In scientific circles 
b> the remarkable model rcHtorations of Monitor 
Extinct RcptlUe lately produced by the curator of this 
d#l«*rtnient of the National Museum, and the article 
on tlie subject, accompanied by a number of striking 
photographs, in the current Issue of the SciENTmt, 
American HuprLEM knt, No 20811 for January 15th* 
will be widely w* loomed PosslhU Sources of Potash 
in Amnua, with nofts on methods of recovery, Is a 
tlrnclv Hrtide on a subject of increasing Importance, 

A A fw Jdt a tn Flcctiit Looomotfics explains some of 
the rtusutm for the tv of motors used on tho N & W 
road A train pulled bv the new equipment Is lllus 
trated There is h tirhf dcNcrlption of A Simple Wire- 
has Telephone Set with diagrams Radio-Active Sub¬ 
stance! in thi Air , and Aimanphtrlc Roy is a study of 
armospherh conditions of importance to the aviator 
HatlU Aeroplams dlwuHsoH the conditions encountered 
when fighting tu the air, and their influence on denlga 
and tmtlcs. An hui>ortant paper deals with The 
PcrUjdic Law und conHidera the relationship between 
the atomic weights of differ* nt eh wonts ami the places 
of the rarer gases in Mendi It Jeff's table A revised 
form of thi* table Is given An arthle that will be of 
inter* si and value lo many Is a list of the more lm 
pnrtaut Patents That hxptnd During the Past Year 
The paper on Th( PhysUtloglt al Important of Phase 
Boundaries is eoiiilurieri and there are articles on 
Printing Ink and Printing Paper Thi Cause and Cure 
of Pellagra , Gtafling Rone und Skin in a French 
Hospital, Buytng und Selling Ore and notices of Rno 
Rooks 

Scarcity of Wire Rope in Ramis 

I T la reiM»rt*Kl by tho American Consul General at 
Moocow, Russia, that tho petroleum producer* of tho 
Baku district are *xfierlcm lug eomdd* rable Ineon 
venience from tho wnrrlty of Nt**ol wire rope Previous 
to the war wire rope and wire to Ik* rnude Into rope by 
Russian manufa*hirers were luqtortod principally from 
f ugland At present In consequcntx* of the limited ex 
ports of steel goods from Ingland steel wire rope of 
British manufacture has almost disappeared from the 
local markets and Us price has artat n from 300 to 400 
p* r cent At a conference held In Baku to discuss thi* 
Kiibjet t it who proposed temporarily to substitute for 
steel wire ropes, hemp ropes, which It may Ik* possible 
Lo obtulu from India. It wus stated that Swedish wire 
rope ha* been fouud satlsfiulory for tlit lo*nl require¬ 
ments of the pttrokuui Industry 


Pulvcrized-Coal Burners on Steamships 

T HE combustion of n spray ” of roal dust blown 
into the Arc box by a blast of air Is very nearly 
perfect eliminating smoke cinders and firing tools A 
very high temperature is obtained flftually melting the 
ash which inn* down tlu walls of tlu Art box and Is 
easily dlsixwt*! of Tho use of this dt\Ict, so similar 
to oil burners where a Jet of oil Is blown in the boiler 
with u Htr< uni of air or steam N past fhe orjKrlmontal 
staM Ilowewr It 1m h not yet Imh n applied to marine 
boilers so shipping InUnst* urc wut* hliih the (Xpcrl 
monU planned by tit* Pacific Count Stramshlp Co 
Tills com pan v will (barter r tut cm Puget Souud and 
thoroughly h«t pnlverlz**dH*onl burners More heat 
is obtained from a ton of coal In this way «nd rather 
poor coal can la* used It Is possible that if tho testa 
succeed coal-dust burners mav displace oil burners on 
many steamships 
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RECENTLY PATENTED INVENTIONS 

The** eolumnn are opi n to *11 patentee* 
The notice* are Inacrtrel by spe* 1*1 arrange 
moot with th** tnveutura Term* od applies 
tlon to the Advertlslng Department of the 
Re iKvrific Amkhk an 


Pertalalno to Apparel 

HIDING HtaitT I Nauoi 7t W 47th Kt 
\t w lorJt N 1 lb* ol,J< t of thi Invention 
Is tit provide a u w and Improv'd riding skirt 
ariuhgiel to lnsim n preeper fit and jh rfi t1 
Mftfi tv for riding on ladle* wide aaddlea and 



BIDING SKIRT FOR HUNTIN'! 

to prevent the habit from Mug caught on the 
pommel or other parts of the saddle In rn*i 
th< rider should fall or be thrown from her 
mount Thin aklrt la built ospetially for hunt 
ing In the Helds 

DAI FLANGING AND UNIRHIN* MA 
THINK T J MacDonaid 111 Nepperhan 
Av* \ onki th N Y Thl« hat flanging and 
finishing ninchlm la more espt dally d» Mgtu d 
for flanging and finishing women n lints and is 
arranged lo tu coin mod lit** different shaped hat 
Mocks to triable tin operator to conveniently 
reach every part of tin brim to properly *u 
flange mid finish a hat 

FcrtaJnlai to Avlatlow 

AFRO! 1 AVI* GUY YHItK TKITITFNFR — 
J 1 Havens W>n Hangs Ave Aalniry lark 
N J An object of this Invention la the pro 
\bdon of a remolding ibvbi between the \er 
tical struts and the horlsotitnl beania of the 



ABHOI LANX QUt WIRE T1UHTBNER 

mroplnno structure* of an aeroplane amh con 
netting devices having novel means for fast* n 
lug the guy wires thereto in such a manner 
that tho wire* can Ik> quf*kl> and easily tight 
rued or released 

Electrical Deviate 

KLH3VA IDlt K1GNAL HYHt'LM — J (1 
Koukrh i«7 Nlihols Av* Brooklyn Now inrk 
N Y This linprnvomint provides a compara 
tlvoly simple and efficient signal system which 
U rrlotlvi lj inexpensive to Install and k**ep In 
nperathe (onditfoQ thoroughly reliable and 
eflhhnt In u**e and so design si m tn bi entirely 
automnth lu operation Irnspedlv of the nun* 
ts r of shafts tu which th* syst* in 1 r applied 

Of lalsrtsl to Fsmtrs, 

CUTTING MACHINK L K VAKUtllM, 
Milliards Mlih Thin machine is adapted for 
tutting standing corn and the like wherein a 
wheel support in provided having cuttlug 
mechanism at th* front thereof for cutting 
the standing sulks In the row and wherein 
H traveling feed table Is provided urrnnged to 
<arry the nmt* rial from thi tutting mechanism 
to nttur metbautsm for tutting the stalks In 
short lengths suitable for ensllagi and whi re 
In a motor 1 b pruvhl* d on the support for 
up* rating tho tutllng mechanism and tho feed 
table 

MU MI CUTTING MAf HIM- —A L Moor» 
anti ( 1» MOORS Helmut llltlg N*w 

Orleans La, Th* prime ohJ*<t of the present 
Invention Is the provision of Improved tutting 
thmenta of the mat hint Tht invention Is 
i huraetnrlaed bv a centering cutter to enter 
l he stomp to center and st< ndy the cutter bend 
ns It adraneci Into the stump 

* l ART) MKAN8 FOR THE CUTTING 
MM 11 \NI8M OF BINDERS MOWERS Ac — 
l m rtAwKiaa H B d Dot 80, Carrollton, 


Mo The Invention provide* a cutting media n 
l*m with a hlngedly supported guard plate 
overhanging the si* kit* Imr and operating to 
prev* ut dtjgglng of th* h«r and adjacent parts 
with the grans or gmln as tho same Is being 
nit Haiti guard plate being so mounted as to be 
(Hpabln of hi Ing lifted tu allow access to the 
partH normally covered thereby 

CORN n \NTFR MATtKEn —0 W RAN 
point Wlnumnc Ind This Invention r< latc^s 
lo torn planters and od< of the main objetta 
thin of Is to provide means for marking a 
plornllty of rows snllahly spaced apart during 
tho planting optrutlun ready for guiding the 



plantrr on It* re fnrn trip l*h< k and forth over 
a field Another ohjei t Is to provide means 
for eewipe imnting for fm i| nail tht* or uneven 
§urfn<< conditions In an automatic manner In 
order to mark the rows* i learly under all condl 
tlons 

I KNOW MT1IK lANrFVUt—C B Du URN 
Hmryttta Okla This lave utlon provide.* a 
funt wire si a t block of such dtslgn that a 
Teuct wire ihii 1h_ nii urely fastened hj means 
of n staple or Uu like to a feme post with 
out flange r of kinking or prnilui lug a bight 
In th* win ntirl maintaining the wlr* out of 
conin't with tin wood whereby a rusting or 





FKNtE WIRE FASTENRR. 

lorrodlng action where lonlnit Is mnclt with 
thi fence post win n I he wires «n fust* met hv 
the usual inethnd Is pr* Vt nt* d mid further 
more till sell hleick Is ho deslgunl that thu 
wire inn bi « ivhIIv and ipilcklv un fas tenet! by 
tin use of a ilnw hammer tngnglng l»etwccn 
the hi at blink nnel fe ne» post 

roriTR\ WTMl IlOLDFR —It Nvte n Y 
D No 1 I anadali Pa This Invintlon pro 
vldia a device wiltr< by the wings of a fowl 
nmy bt held back and rtstralnLd in auih 
position so that the fowl may bo suitably 



dusted with a g< rude tdo It provides a d^ 
vlin of the type d« sc Hind lu the nature of a 
spring clip which nmy bo Initially engaged upon 
the fowl s wing* when they are folded hack 
mill a locking devlci for lot king tho clip mem 
ber lu |»ualtion 

Of fiantral ImUrcat 

lionDF t U —L. n JioHHPcg, Bar Bboro 
N \ The Inventor provide* facilities for 
sealing a Inittle by meana of a metal cap said 
crap being provided with mcahs for clamping It 
firmly and tightly to the neck and providing 
means for easily removing It from the bottle 
by hand, the bottle rap being left in condition 
after r« moral, for r* application to tho buttle 
If desired 

JOINT ANCHOR—K. C Cobdm 1280 Ed 
wards Hoada Ohio An object here Is to arch 
the shank transversely and Insert the nhank In 
grooves connecting tho opening* so that the 
shank may be flattuiod in the groove* with tho 
reanlt pint the side* of tho shank wUl bo uu 


bedded In tbs members at the sides of the 
grooves. By this means the shank as well m 
the plate* will be necured relatively to the 
members 

AUXILIARY POOR FOB KAKKS—H C 
J INK, *n Colburn Ht, ToWdo Ohio The ob¬ 
ject of this Invention is to provide a door 
ch ment or auxiliary door in connection with 
the ordinary door nr door* of a safe oo ar 
ranged as to prevent the safe from being blown 



AUXtl I ART DOOR FOR HAlTflf* 

open with nltro gtyicrlno or ntlu r explosives 
A further ohjirt lx to ntllli* the explosive 
force exirttd against the said thtor element 
for rele a slug a third drill proof door element 
and Jamming the mime Into a tapered scat 
on the door Jnrnb 

TABLI —(1 8 Tiu^Othon rare of Sterling 

< rlnellng Wbe^l Co Tiffin Ohio The prime 
objitt of the Invention i* to provide mean* 
to tlltably support the tnbh and ptwltlvely 
hold It at the ikHind angle and to provide 
for the convenient \erttej| adjuatment of the 
tabli ** will nh for molvlug the table or 
Bomrlng it against turning movement 

CAMFRA -A 1 Kciuhhi Portage Wls 
The proa* nt Invention 1 h for the purpose of 

< nahllng a pt r*»m to manipulate n movable 
arm l>y mums of a Htytus Instead of a pencil 
and provldiH tiiHtnx for guiding the operator 
when no visible mmn* uri made on thi camera 
exterior or upon nny subutance on th* tamirn 
Meaun provide for predicting tht arm for ren 
dering it Immovable wto n not In uxe and for 
maintaining n stylus In eonvt nlent poHldon 

I IQU1D C1R( \ l ATOH —W T IIonnkh 10 
Church 8t New Y orR NY Ihe device has 
for Its Bpeelflc ohjett the lifting of water from 
h th ael or stagnant and the n f*irc relative!) 
cold »em* within a both r to un * It vntrd non* of 
higher MU|K*rature whene© the wnter may be 
conducted by gravity flow to any other point 
within hr id bolh r and at the aam<_ time absorb 
*iiffle It nt hi nt uulta to Int reasc Its t* mya ratun , 
approximately to that of the Htinm within 
the * h vateil jwmt 

PAINT AND VARN1H1I RFMOVKR.—H 
Ilim hall 57 CharleH Nt New \ork \ Y 
Th* obji * t in this ia*e tn to provldo n com 
position of mattir to be until as a paint and 
varnish r* move r which mil la* tlnaply ms mi 
facturud Is prm tluilly odorleas and when ap¬ 
plied quhkly rt moves paints and varnishes 
from wcHHlwork nutal structures and other 
articles and mute rials 

LITTER AND COLLAPSIBLE >JELD COT 
—A I tibia H20 Indcpcndtnce Boulevard Chi 
cago Ill An obje ct here 1* to provide certain 
connrttlons Iwlween the lateral bracts of the 
frame and the h ga then of utllUinl In the tot 
formation whereby the legs will be collapsed 
to poultloD* adjsnnt and along the side tiara 
of the frame by the collapsing inovemt nt of 
the lateral hraer* win n th* framt la folded 

PROCKHR OF PHODICINO BOII1BLH 
8AJTH OF l*OTA8HirM AND AI FMJNtlM - 
M F foorsvtron Addr*** Hrhrader A Lewis 
Rapid City 8 1) In the pres* nt patent the 
Invention ha* rcferenct to Improvement! in 
processes for produring soluble salts of potao- 
*lnm and aluminum from alltclouH and argllla 
toou* earths rutks or minerals In which com 
pounds of thew element* exl*t In an Insoluble 
form 

PROCESS OF PLATING CART IRON OR 
BTKEL.—F Moencm Rushvllle Ill An object 
here la to provide a pri*ces» of plating cast Iron 
or steel with aluminum so that the Utter Is 
firmly secured to the surface of the iron or 
steel It provides a process which may bo 
readily carried out without the uso of ex 
pcnslvo apparatus. 

ludwiri ta« Tools 

SAFETT TAP AND HEAMKR WRENCH — 
J DoWNEOj, B42 Howard Ave Brooklyn, New 
York, N Y Thi* Invention relates to tools 
and particularly to the handle or tools, aw for 
Instance, the handle of tap end reamer 
wrenches, and the object Is to pmvlds means 
for connecting the bandit* with tbs wrench so 
a* to eliminate the ch&aces of breaking the tool 

la the wrench 


RAKER OAQR^R. A. 40*06*, lL < Bo« 

ML Vernon, Wkah, Tbla lnyonttqa prorRMs 
a device having a gaga clip for vm lo con¬ 
nection with the sharpening operation and a 
useful gage for use In eonnaction with th* 
swaging operation, all of which porta are com¬ 
bined In a single device which may be readily 
manipulated and accurately adjusted and which 
permits of an unobstructed view at all tlmea of 
the work being dona 

■aiMkill Utmttas 

HEATING STOVE,—S M Food, 1034 Grove 
Ave, Dos Moines, Iowa. Among the objects 
of tho Invention la to provide a heating ap¬ 
paratus adapted especially for the use of 
keriMt ti* as a fuM and comprising a drum with 
In or tn-low which are adapted to be arranged 
one or more burner* to which the oil 1* fed 
froai a tank wnpported outside of the drum 

WINDOW BUTTON —G V BoatUl Heb- 
ruo, N D The Invention relftcs to a device 
for fastening a storm window or a window 
screen In a window frame and more particular¬ 
ly relates to a device for the Indicated purpose 
In which le Included a box like body adapted 



WINDOW BUTTON 


tu he pivotally mounted on a window frame to 
be turned to a position to overlie the window 
screen or storm window, the body having 
relatively yielding top and bottom m* tubers, 
there being a cam lever arranged to act on tho 
m. parable members to cauae the same tn tightly 
pres* against the screen or storm window 
HAM I HI KKKIl AND COOKKIl—C Butx 
418 W 7th St Muse*tine Iowa Tho object 
lure Is to provldo u d* vlct adapted for holding 
a ham duritiK the rooking thereof and haring 
means for subjecting the hnra to a continuous 
yielding pressure during the cooking, to force 



KAlf HWNHBn AND LOOKB0, 


the hock end of tho ham Into thn body thereof 
‘luring the looking to Icsaeu tbr shrinkage of 
the ham nnd to save the loss of tht hock end of 
the ham and whcroln the bam 1 h ticked with 
its natural flavor requiring no ntt* utlon during 
the rooking and wherein a single utensil will 
serve for bams of various slses, 

CLO*! HER LINE 6MJJ PORT— L. F Ra 
napit and t. J I )iuao Address the former, 
7 W» Mndlsnh Ht Brooklyn Now York N \ 
lho Intuition relates to clothes line supports 
and has particular reference to that class of 
"U* 1) devices as are Intended for use In apart 
m* nt boufleB or the like where the clothes to lie 
dried are hung from windows along lines load 
lug to distant poets or other support* 

MmUmi «n« MtekiiM DcvIom 

RAW FILING MACHINE.—H. I Habbon, 
Rummlt, 8 1) The lnvontlpn provides a roa 
chine having means for closely and accurately 
acquiring adjustments of pitch depth and 
angle whereby the fit* may be mads to secom 
wodate itself to the variations in the teeth of 
different saws and whereby exact and uniform 
w**rk may | H done on the saw teeth. 

MIAHl RING FUNNEL—R. Da La Rosa, 2 
and 4 Stone St, New York. N Y An object 
hero is to provide a valve whereby the funnel 
may be closed against the passage of liquids 
therethrough Tho invention provides means 
for actuating said valve from open to cloned 
position after any desired quantity of liquid 
has been passed through said funnel 

AIR PUMP—J A DREniOUfts gad F L. 
DsBiEHOti** B6X 177, Laramie Wyo. The In 
ventlou relates to air pumps and provides re 
versing means for the steam pistons of such 
pumps the invention being particularly de¬ 
signed for use in connection with conventional 
pumps, as the Wcstinghouae or New York 
pumps, to dispense with the usual raveralng rod 
aud with the tappet plate which cause so 
much trouble at present. 

FORMING CHARGING, AND REMOVING 
DFVICH FOR BAKER II OVEN.— A BrutT, 
B5 Pitt St, New York N X This invention 
provides a device more especially A—i g^ to 
enable a sin git operator to control the feeding 
of the maUoth from the forming and cutting 
machine into earners mounted on the reel, end 
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to tutoantfoUly control the dteobirf* of tbe 
baked kkticte# ftOtt the ratrlera. 

IRONING MACfi am — R O McKay, 
8 tr a the lair, Manitoba, Caned*. The machine U 
operated by power and the iron ia guided by 
band. The purpose of tbe invention 1* to 
fadUtata the guiding of tbe Iron and to give 
tbe oj>erator greater control over tbe same 
also to provide means for rendering the various 
parte of the machine readily aceeaalble at all 
time* 

rBOFBLUNO DEVICE FOB TYPEWRITER 
CARRIAGE*—J B Uowicv, Lmntwrtnn N C 
Tbla Inventor provide* a device by means of 
which the carriage may be placed under tension 
so an to move forward In tbt act of writing 
but which may be lnetantly returned to Its 
original position He also provides a device 
Ip which the return of the carriage to Ita 
original position U effected by moans of a 
spring or similar tension device thereby return 
log the carriage always with the same velocity 
or speed 

ANIMAL THAr—A Bawp, 8014 30th Ave 
Oakland Cal Tbta Invention provided a trap 
haring a pair of jaws carrying barbs movable 
one toward tbe other by spring attlon the 
meant for netting one of the Jaws against th* 
tension of the spriug adapted to bo tripped 
by contact of the rmlent with the setting 
means, or by contact of earth thrown by the 
rodent on the setting means, whereby to trip 
tbe same and allow Impalement of the animal 
upon closure of tbe Jaws 

Films Movtn ml Tfcdr Aeea—ori— 

OIL KNOINE— Hsaar T RABRB Ashtabula 
Ohio This Invention provides a means of 
utilising for power oils in various roflned or 
crude state by controlled combustion, In an 
engine or attachment In which by boat of 



compression of a mixture of oil and air vaporl 
sat (on and ignition of oil ensues with partial 
corabuatton means being provided whereby tbs 
farther and complete combustion of uald lu 
flamed mixture Is carried out in main tyllnder 
The engraving represents a vl«w In wntion 
taken centrally through the cylinders of an 
engine constructed according to Mr Horn r s 
Invention 

AIR CGOLFT) MOTOR ~F Mohn* h Kush 
vlHe Ill This Invention provides a motor of 
the Inttrnal combustion type which dooa not 
necessitate tbe use of water for cooling tht 
same It provides a device which Is of light 



A1B COOLKP MOTOR 

weight, owing to the use of aluminum for the 
radiating surface It also provides a motor or 
engine having means for rapidly radiating the 
heat developed on the interior of its <yllndtrs 
owing to tbe novel construction whereby alu 
min pm forma the greater part of tbe heat 
radiating and conducting medium 

BolHwy ml Tfcrtr Aca—o rlra 

AUTOMATIC GATtt—W H f J*F Uplant 
8 D Tb« invention provides gates for use 
at railroad erominga, wherein a plurality of 
similar gats* Is provided adapted to be or 
ranged on opposite rides pf the crossing and 
«*cb rampriUng « frame haring a passage 


adapted to register with each other and with 
the crossing to permit the passage of vehicles 
and the like, tht gates being mounted to roll 
into and out of the passage and wherein 
operating mechanism is provided for permit 
ting the gates to be simultaneously clowd and 
opened by a moving train coming from either 
direction toward tbe gate 

AUTOMATIC TRAIN STOP —M B Bolla, 
Hotel chrrptola El Faso, Tex Thl»* Invention 
provide* a construction Inc lading the devices 
carried by the locomotive and comprising an 
alarm gong connections with the train air 
lino and main and auxiliary ele*trit circuits 
■erring first to sound the alarm and satis* 
quently to open the train Hue when the on 
glue* r through cnrclcaanesa or Incapacity 
allows bla locomotive to run paj*t a danger 
point 

MINK CAR WHEEL —J Cqan, Ratdwtn 
Colo This lnvi utlon pint*a more particularly 
to an improvul mine iar or similar type of 
wheels running loosely on tin axle One of 







MINK CAR WHKBl 

the principal object* !* to provide an Improved 
nn suH especially adaptabh to mine ear wheels 
having a fixed axle for linking the wheels 
with the axle at will to prevent accidental 
movement of the ear along a tra* k 

Nnrialag to Vfklelss 

MKVIBLF < OUI'LIM —A N CrARHON 
»bef1dan ill The coupling Is constructed 
with an arm *Mureij to one *if tin shafts 
which 1* rotated by mi intern with wlib U It 1* 
engagtel at It* end* tin meinb* rs bi log w 
ured to the outer i iul« of th* lev* rs fulmumd 
to a dtflk wee-urod to the driving nhaft and 
with the Inner ends of the levcra cuuuected 



rwxiBn! cowling 

y a link The coupling has been In use for a 
mr and employed to op* rate a dire* t eon 
(Ated dynamo running at l KOO K 1 M ntnl 
bi two abaft* do not have to lit parallel or 
mtI icntrally It will be found advuntngi 
u* for uw f‘»r autouiobll* magneton and 
ynamos, betwnu engine au<l 1 ransmlsshm 
nd lu dire* t counectid furm lighting plants 
AUIOMOBIIM HKJNAL —J McttOt nos 

iddrcHB Purcrit Howe, Attorn* y Moundnmk 
lldg 8nn Francisco Cal This signal U to 
o operated by the chauffeur nt will to ludl 
nte the intention to turn to one aid* or the 
ther and to Indicate the direction In whl.b 
t la iutendod to turn wherein a plurality of 
ignala 1* provided for each mud guard, capa 
ilc of t>elng moved into and out of operative 
Kodtlon and ehrtricsUy controlled to be 
noved Into operative position and to be bold 
□ aiuh position and wherein spring operated 
nechflnlsm ia provided for automatically re 
easing th* signal after the lapse of a pro 
letermincd length of time 


Copies of any of thaw patents will 
iruished by the HciiKTinc American for 
tents oacb Please state the name of the 
itM, title of th* inventloo, and date of 
papor 


!Notes 1 _ 

and Queries. 

Kindly keep your queries on separate sheet* 
of paper wlwn corresponding about auch mat 
t*r* as patent* subscript Ion a book* etc This 
will greatly facilitate answering your que* 
tlons, as In many cases they have to be re¬ 
ferred to experts The full name and addnas 
should be given on every sheet No attention 
will be paid to unsigned queries Full hint* 
to correspondents are printed from timo to time 
and will be mailed on request 


(1400B) 4\ II RNkB A 1<m omollvo -with 

attain turned on fully 1 h tugging nt a 
heavy train on a stc* p grade 'ihe tru*Ule 
force of th* locomotive Ik cxaitlj bain rued by 
the various oppoulng for*** tlit net result tiling 
that the train Is stalled -that th pi Ued in 
stationary pnKltlou— and *o maintained ly 
tension of st««tn In the cjlltnlers A rain 
toroea up (ordnwul and w* is the rails wlup 
upon the locomotive drl\log wheels twgln to 
slip and to upln rapblly so that the trttln 
retrograde* a ncgllglbU* dtstonco lhe rn 
glmer dlroct* a sfreara of dry satul upr»n the 
rails He manipulates the flow of sand so 
skillfully that he romb r* the friction nearly 



but not quite normal between the driving 
wheels and the rails Ibnt In by means of 
ibe sand he reducis the speed of tht whetla 
nearly to nrn mo that a glun stretch a b, 
of the wh« I * irt unite feme mak«*H a sliding 
rotarj amtm t with a given stret* h c d of 
the traik rull the dlslaucc c d being a tltlie 
shorter than tin distance a b say lu the ratio 
of i to 2 In oth* r words the wIom 1m tend to 
make a ff w Nupirlliiuo* r* lolutlons for a gl' 1 ** 
length of tttuk What I* the effe*t upon tho 
train? \ In (he ipu ry width ym Bind ua 
neinmpanled l»y a sktlth of th* position of a 
kwomotHe *lrl\lug w he* 1 w* note (but you 
llxed the ccnlir of tho wheel ut a right anglo 
to the l>olnt c of tin tell wh* ti Yin point 
a of the whet I Is lu content with ihe 
point c of the rail Later when the in>lut 
b of thr wheel 1 m In conta*t wlib the point 
d” of tbe rail the * enter of tho wheel Is at 
a right anglt with the pednt d of the rail 
The renter of the whi^J b«» th* refore advanc* d 
a dlHlanco rd along the rail Ihe entire train 
muni have be* n afftste*! by this advunce of 
tho loroiiodlvc on th* rail 

(14007) T k I> Jinks 1 tieslre a HltU 
Information t« with no argummt Did tho 
Twinthth Century l*cgln UN*) or 1U017 Our 
jMiKtmnsi* r nod s* vend prominent business no u 
w*rt mlxwl up lu thin and thi v w«rc nlsoit 
equnlly divided On* side t«H»k for * xnraph tic 
birth of a child tin ihlld is *»iii yinr old Just 
hm soon hr you write mu year it hns alnady 
lived Its i ntlre first year A Th* year ItMK) wuh 
the bint y«ar of tin nlnetunlh nntury and tho 
twentbth emtury 1 m gnu on January 1st lib)I 
fmniedtiit* ly afl* r tho Instant of midnight 3 hu 
matter Is very simple Huppow* you w* ro count 
lug out button*; in pnr<iln of 100 You c*»unt 
1, 2 f B, cl* Jim 100th button Ixdongs to the 
first pare* 1 If It w* r« put Into the second par 
cel there would b* hot OP buttons In the first 
so also the jooih button cndN the # iond pare*! 
and the HMKUh button 1 m thn lust button of th* 
nineteenth pnr*cl B Itb years th* cam Is lu mi 
wise differ* ut The closing year of a century 
gives tho name to I ho ctnlury Tin y<ar 11)00 
was tb< last y*«r of the nineteenth conturj 
The aanic Is true of n i htld A boy I* n*it I* n 
ytara old till he ban remhed tho tenth birthday 
nfler the day on which lie was born III* 
Iwcnthth y*»*r btk ngu to th* seioml derail* of 
bis life Ibis was fully discuss* d In the 
ekiKNTirn Amkri* an In 1000 nml 1001 an*l 
uoni who wore our nailers at that time nod 
be Id doubt on the matter 

(1400ft) R R ft rt«kff Ik It tnio thnt 
sunlight ifftctH the tmusmlBnlon of wlrehau 
signals? 4 It Is tornmoii knowledge (hat 
wlreltws ulatlons do no! work to tho bent ud 
vantage In bright sunlight Th* grcnUst dls 
lances arc cov* rinl at night or even on iloudv 
days. While several theories lave b<en of 
fared from time to time In the way of a 
plaining the cause of the decreased *HUIemy 
of wlreleea waves In sunlight It 1* generally 
held that a convincing explanation la atJJl 
furthcoming 

(14000) W S G a*k« Would uni 
kindly inform me what Newton« Laws of 
Motion are under Notes and Queries t \ New 
ton s Laws of Motion are the hinds of all the 
discussions of motion In phyttks kvrry text 
book of phyalc* nmtalns them Th* laws *r« 
wmetlmea *tafed ** follow* ] A body con 


tlnucs In a state of ra*t or of uniform mol Jon 
In a straight line, nnlnw compelled to change 
by some external force % A given force pro 
duces the snmt effe* t whether It acts upon A 
body ut rrat or In motion wbetlur It a*ts 
alone **r luge ther with otlu r fortes 1 Ac 
th a uod rent tlon art e*iunl AU*l oppoalte In 
direction 

(140KM p ft r auks In your Ihkiip 

of o*(tlM.r J«1 3 *m expluln lo corf* spondpnt 
W 0 that Lh* earth eurrl n with 1L Us at 
moupht n and thus imis** a l alloon to *b hu nd 
In the vUlnlty from whlih It urotir lhU raUca 
nnothi r qucKilun to whirl) J Imlt* jour at 
t* ntlon S<batlsln t* ll ns ilnit cuttr wpau Is 
flit* d with au el*.nun* t > wlilt h they huve 
glv»n the nnun * tlier him*, In our orl It 
ar*min1 the sun of about »ko miMi*o) nubs wu 
arc moving Qt tlir rate of npproxlmnti ly 70 000 
ml) s an hour Is It not evbletil that no matOr 
how t* nuotiM HiIn aJJigid ethr r might he our 
prognMM ugalnut It lit sinh tnuuudmiH veloe 
Ity would n *t oiii> swim p away our atmoHptiere 
but tv*rvlblng * lx* ikiovnl I* on *artb—nuv 
would mit a 70*K)Omllo Hi»*.ed blow thn v< ry 
Bb Im Iteilf Into dust utlirJy annihilating It? 
Mnrimir munt nr t Ibis Imagined itbur off r 
Mortio r*Hl«tun *_ (o (lu par.Kitge of the enrtlt 
nnd would not «u« b riMdutnmt — no matl* r low 
alight It might 1 *_ unuuull) —have long ag* 
*aus*d lb* iurtb to u as* lit* n vr hitlun around 
tbe huh And > t we find that In making this 
\a«t Journe* there I* iu*t now nml presumably 
never Iiuh 1>e*u tin* varlnlbm of *«» lnuth ln 
one eecoiul rum Hum fa* t« 1 ren*h the con 
*luslon that (he ettur Lh* ory hHs no basin 
nnd that Inter plan* tary spa* e la abwdutely 
vacant deapjt* tbn lommonly anepted opinion 
that nature abhors a vmuum A We nut* 
your reasoning regarding the r* slslame the 
earth must r***lve from the ether of apact 
but are wo regret to say not able to a**ept 
your (outluslons lhe fa* t la that tht earth 
shows uo r*tnrdutluQ In lta orbit 3 be con 
elusion ia that the tllur Is vastly fuore tenu 
oub than any other auhRoFicr of whbh we 
have any knowbdgt ibis cMintrant* d with 
the ImuitnK* vvilgbt uud * norm*ms velo* Uy of 
the *arth rnak*s tbe nststance an Intlnltesl 
mal quantity nnd the earth shown no *1* 
treaso lu Us orbital vriocity Ivin llu enor 
itious resIstoDte of tlw tld* s to Ua inotlun of 
rutatlon ban not Uu^themal the day within 
historic lime The ether theory is firmly 
flx**d In adiuie and tbe obji * Ilona wblrh you 
urge against It have b*cu fully *onMldcrod by 
HiloullIlL men 

(14011) V U H hhKh I nm defdroiiK 
of finding out If th« dlfftn nt hardnesuea of 
c*»pp*'r r« main of the same Imr*Inesa aft* r they 
ure put through an * lertroplatlug process and 
deposited oil other nn tal A We *ee no 
Jiason why * npp* r *b ed by tie* trupbitlng 
should not be all of tb< same hardnr hb no 
matter how hard or soft (he plate from whl* h 
th* *opp*r lu depoalie<l The molecules post 
through the lbiuld f**rm or the lonh form 
nml will all be allkv lu cuDHlItuilon wh* n th*-y 
are deposited from the solution Copper 1* 
harden* d by phjalcal mcauN and when heated 
again reauiuts Its soft condition 

(I401J1 K T L hhUh I would now 
Ilk* to k* t sum* of (he common names of the 
diffmnt (b* ml*ul aulmtunmi For Inslntnu 
chtmteal sum* lotnsslum bllartrnte common 
Home * r* am of tartnr Uhvo you any h»Mik 
giving the tominoa and < hemkal name**7 if 
so pleas* jrhe prl*e and title 4 Be nemn 
imnd Hiid *an supply you with N* w* II h D* h 
( llptlv*. I h* ml try for $130 postpaid whhb 
toutalns pmn> of th* *oinnion nanus of *hein 
bills Mu*h hk murlntli add blue atom aqua 
fortis oil of vitriol ami many olhite l grtvit 
many * hemb als have u<> * oinmon names and 
iou must umj the real name <*r Iihvp no name 
At all lhe larg* dbtbmarlLB protiubly tonlaln 
all the (uiumou num* m of domical** 1 bn 
tlemenbiry text bookH of dunilstry are mor* 
likely to give (onunon namcH tliau the higher 
clasH of l/*K)ks It Is not *Jtslr«hlt to have 
two or sometliiKM* more names for the same 

thing 

(140n> ft 1* HfikH An a Mtttlor of your 

paiHT and on who ia wry muih lnbnsted In 
m l» ntlfi* knowktlgi I d* hI r* to appeal for the 
lit lp of yiuir worthy Journal to kindly give mo 
nny Information within your pow* r on the 
following question How *IM the original 
n* Indue *f gas nuppom 11 v thr bum re*** Iv* Ita 
rotary mollnu7 f Imvo already hunted for an 
cxplnnntl m to tills qu* Mil* n In many tlKT* r ur 
dlrictions nnd from tin n *f high at It ntlfi* au 
thorlty, but all of thun k* m to know no mor* 
than 1 I ha v* * c u hi* nt hours consult big 
th* famous “ i npia* an Nduilru JIy[K)tlieHlB 
only to find this nnsw*r Mil uebulim teas 
radouicd wlDi h Blow itdary inoLUm A If 
vou will nfliit ft llttl*_ w* f* * l sure that you 
will r* a l lx* that no uni * it it know bow tin 

**rlgteal nt buln obtuluisj Its rotary motloD 

\V ho wns th* re to bring t In atory 7 Tin 
Out that alt th plaints move In the satn* 
dir* * tlon and all of tbe inoona which w* r* 
known In tin time of La Via*-* that the hud 
a Dd all the plauits turn on their axis lu the 
aanie direction was a suffteb nt rfaoon for say 
log that the original n* (min rotated in the 
same dlnctlon ut the tint* It Ugan to throw 
off the planets There U no on* who tnn give 
a reasou why iou will have to be content 
with the fact as It la S* b ure baa lta mysteries 
aa deep as those of theology 
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Anticipating Telephone Needs 


When a new subscriber is handed 
his telephone, there is given over 
to his use a share in the pole 
lines, underground conduits and 
cables, switchboards, exchange 
buildings, and in every other pent 
of the complex mechanism of the 
telephone plant 

It is obvious that this equipment 
could not be installed for each new 
connection It would mean con¬ 
stantly rebuilding the plant with 
enormous expense and delay 
Therefore, practically everything 
but the telephone instrument 
must be in place at the tune service 
is demanded 

Consider what this involves. The 
telephone company must forecast 
the needs of the public It must 
calculate increases m population 
in city and country It must figure 


the growth of business districts. 
It must estimate the number of 
possible telephone users and their 
approximate location everywhere 

The plant must be so designed 
that it may be added to in order 
to meet the estimated requirements 
of five, ten and even twenty years. 
And these additions must be ready 
in advance of the demand for 
them—as far in advance as it is 
economical to make them. 

Thus, by constantly planning for 
the future and making expenditures 
for far-ahead requirements when 
they can be most advantageously 
made, the Bell System conserves 
the economic interest of the whole 
country while furnishing a tele¬ 
phone service which in its per¬ 
fection is the model for all the 
world 
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Valuable Scientific Books 


Oil, OaaoUna and OH Bnglnca 

By OARDNFR D HISOOX, MF Ho- 
viand, aolarycd and brought up to date by 
VICTOR W PAGE, M E OHfokf Cloth 
040 pagaa, 43fi illustrations, 2 folding 
plate*. j'rioc 12 50 

1 The now revised and cnlargm) edition la a 
complete, practical and up-to-date work and 
treat* euutustl vt*h uu the doriun, roustruotUm 
and practical application of nil form* of pab, 
gasoline kmwron ami mule pctmlmim-oil 
engine*. Hip clement* of Internal combustion 
enginnwrinir arc clearly tluAuud ami all Huxillim 
svatoin* ouch a* lubrication tiartiun linn and 
Ignition arc miuunlv than riln*d It <>» nnUh re 
the tboorv and nmnafremi lit nl all ft rm» of nut- 
tom lor ata(ionar> mid murine work ontnmo- 
Mlsa, Hero)Jam b and moU r» \clos including oi»o 
producer gw and It* production. 


Compressed Air 

Its Production Use* and Applications Hy 
GARDNER D H1HCOX Ml 
CU>th fiflh page*. MO Illustration*. Price 
•A 00 

7 This is the moat complete l»ook on the auhjoot 
of oompnwaod air and its applications that him 
eter been published and ou\eni tUmosl tverv 
phase of the subject that one rnn think of Taken 
a* a whole it may bo rttllrd an i>nr\rlnprdia of 
comprraand air 14 la written bv an expert who 
hns dealt with the subject in a comprehanaiv* 
manner no phase of it hung omitted 


Oss Engines and Producer* 

Oaa Piants 

Hi H I MATHOT ML Cloth. 

dH page* 1W iHuwt ration*. Price 92 50 
1 A pratti id guide for the ga* engine deaigner 
user and engineer in the v nutmcuon election 
purchase inatallati »n operation and mainten¬ 
ance of gas engines Furv part of the cm eu 
fine is described In di tail U rsely clearly and 
with a thorough understanding of the require- 
Swiita of the locnhnmc 


Mechanical Movements, 

Powers and Devices 

RvGAHDNHtD HISCOX MR. 

C'inth, 409 page*. 1810 Illustration*. Price 

1 This is a ooUootlon of 1810 Ulustrntions of dif 
fervut njeehanJnal movement*, oooouipanind bv 
appropriate deaeripthe tort It t* practically ft 
dictionary of mcchnnirtl movements, powers de- 
\m* and appliance*, and contain* an illustrated 
diwrlptluu of the rreulesl varictv of mechanical 
movcmints publmnod in nn\ bin gunge Nearly 
the whole rnnp of the prm UctU ami inventive 
field is covered in this work 

Mechanical Appliances, 
Mechanical Movements and 
Novelties of Construction 

Hv (IAJIDNLR l> UlSf’OX M Fa d’fxflK 
C loth 396 page* 992 illustration*. Prion 
UV) 

^ This book while complete in Itself is in fact 
a suppkm nt to the Depending volume Unlike 
the first volume whioh is more drmentar> In 
churneior this volume contain* Illustrations and 
dr* ripUnns of mam combinations of motion and 
of mechaiiitsl dm uts nud appli whim's found in 
difTurmt lines of maehinnrv l orh dm ice 14 
illnatrated bv » line drawing with u complete tie- 
son utinn allowing it* working parts and operation 
tfpentU Off*r Diese two volumes sell setuvr- 
atcly fur $2A0 each but when both are ordered 
at une time wt send thorn postpaid to any ad 
dnas Id tho world for $4 00 

Qas Engine Construction 

Hy HENRV V A. PAilSKI L and ARTHUR 
J WEED 6bfx9>i Ooih. 304 page*, HA 
Uluatration*. Price, 92 fi0 s 
f In this volume the principle* of opemtkn of 
ta* shjpnea are okiarlv and simply explained and 
thee the actual ronstrurtion of a half twrecpoww 
engine is fkm up *tep bv stop showing to detail 
the making or a gas engine The making of tho 
pat term, ths finishing up and fitting of the oast- 
and the erection of the engine are fully de- 
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Univaraal Sarvica 


A Sixty-Cycle Million-Volt 
Transformer 

(Concluded from page 77) 

that very peculiar wnflotlonn nip cxiieri 
pikihI hy purson* who may he Btanrtlug 
tht r< In 

When the not Is (hargfHl and the gap la 
ofwn so that no dipt barge taktn place to 
ground the results are quitt remarkable 
Lhe net and nil connecting wItoh ahmv 
ItiuilnnuB with cnroiw, while Intense brunh 
dlHtlmrge occ-urs at all tnriurn and Hi 
dtud endH 1 ho wire* hum and the hulld 
Ing vIlirHtet* to I ho tuue nt HO cMle*. f i lie 
Iron t k> 1 t h Itecome lilgliU ehar^etl and If 
dill 1h graaiKMl lo the Imro hand a wusu 
tIon lrt produoetl wlihh 1 h Hfmilar lo that 
i\|xrkrue<l when handling low teiwlon 
i nrri nl at the Banio fit-qmiKV 

i he eltxtrlc field In most dtUHe dlmth 
1 h nenth the net and It Ih h< rt that the 
r< Hulls are mowt aimtiunlar If the hand 
lx lit Id ill the air above the land a brunh 
(Uhi hnrgo tak*N place from the tl|m of the 
Anker* If u hut In held In the hand 
Hpaika can be drnwii from the baud of the 
hat Metallic ohjecla Huch an umhrellaR 
and hair pi via lanxmie exceedingly ole 
novloua to tholr bourem Hiuirka can be 
diuvMi between varloim p«M>ple r the length 
<Kjlending upon the relatlvi dlfTereuco of 
jjotentlHl of each i>er«m with respect to the 
giomid A metallic object thrown into the 
ulr Ih charged and become* lumlnoim In 
* itiidcw* nt lamp bullm held In the hand 
glow with tho iwle blue light rbnrnder 
lath of a dlHcharge tlirough h inedhnn of 
rnrifled air ^pniks ae\ornl inched long 
can tie drawn from metallic plates sup 
ported in the air a few feet above the 
ground r l his discharge can be taken into 
the Ixaly, but the sensation Jr mther un 
pleasant The current Is suftleient to 
kindle pu[>er If the latter Is pierced by the 
spark for a considerable time The odor 
of ozon« permeates the atmosphere In the 
vieinltj of the apparatus. 

Similar results on a much smaller 
scale, hHYe boeu attained with currents of 
less magnitude, but these are claimed to 
lie the Hrdt exjierlments conducted with 
such low freejueuev high tension current 
They have proven the practicability of the 
*1 hordarson type of transformer conutru* 
tion and have paved the why tor further 
investigation of tho transmission of power 
over groat distances at unusually high 
tension 

Probable Perception of Invisible Light 
by Some Animal Specie* 

(tosclKdrd from pnge SI) 

fullj absorb the rays wlille other yellow 
Koitts powerfully reflect them—for ex 
ample common squash flower and dan 
delion flower 

That in Imth butterflies and flowers the 
only pigment which reflects the ultra 
violet should he yellow seems to bo some 
thing more tlmu a ok re coincidence 
but we utterly fall to see the significance 
of the 6ut if it has any On tht other 
baud, It HtH*WH to us that there Is no 
good rertsou why the presence of an 
Intense ultraviolet color on the wings 
of uinnv butterflies should receive un 
interpretation different from thnt so far 
gl>en to tho prestneo of other color* 
visible to us, Its niinon ddlie may he 
to favor the union of sexes or to pro¬ 
tect those butterflies which foed on ultra 
\ lolet flowi rs If it be Iwrne In mind that 
the enormous compound eyes of butterflies 
till most of the head while a pulr of sup¬ 
plementary simple eyes, the use of whieb 
is not known, generally occupies the top 
of the head, it seems no wonder that smh 
a complicated visual apparatus should be 
in some re*[>ectrt, more complete thau ours 
and perhaps sensitive to wave lengths 
somewhat shorter than the short wave 
extreme of our visible spectrum 

The sensitiveness of butterflies' eyos to 
the other extreme of the spectrum, i, c, 
to the extreme red and beginning of the 
Infra red, seems much less probable Wo 
have shown that, In the extreme red 
region of the spectrum, all flowers are 
white, that is to soy, they uniformly and 
powerfully reflect light of a wave length 
greater than that corresponding to the 
red. Far from being useful to tratterflisa, 
the main result of a keen perception o t 
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A Fro* Ophrioa m to tho probable patent¬ 
ability of au invention wlU b* readily #)ven 
to any Inventor furnishing us with a model 
or sketch and a brief description of the 
device In (jac*«oo All oommunioabona or* 
strictly confidential Our Hssa Beak on 
Patents will be sent free on request. 

Oars is the Oldast umey j 
patents, It was teUblUhed cn 
years ago. 

All patents secured through o« ore de¬ 
scribed without coot to patentee la the 
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TRUE ADVENTURE 


What of the great stone* of adventure of all agna 
and countries ? 

What of that lure—that lust of adventure—thst 
drew non off-short m cockleshells—that called them 
to the mountain topi that beckoned them to the 
heart of the jungles? What of the personal records 
of these men and thor tales of hardship endurance 
and achievement? They have been buned for many 
yean m the coffers of oblivion Now they have been 
resurrected from all comers of the world and brought 
together in the OUTING ADVENTURE LIBRARY 
for your interest and mstructioa 
The six volumes that make up the OUTING AD 
VENTURE LIBRARY are beautifully bound in 
dark blue cloth, stamped in white and gold They 
are all uniform and ready to stand ndc by side even 
with your moat expensive volumes There are more 
than 2 000 pages of action, exploration and adven¬ 
ture —all of it true- all of it interesting. 

THE TITLES ARE 

In the Old West Adrift in the Arctic IcePack 

CuUmpudGuro *" G,lnd 

Ths Ljoii Hunter Captives Among the Indians 


SEND NO MONEY 

The coupon below explains our offer and the 
method of obta in i n g it No money is necessary 
uweM you Ire perfectly satisfied The »u volumes 
^ the OUTING ADVENTURE LIBRARY de¬ 
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gredt wave lengths would be a consider 
Able damping of the chromatic differences 
which allow each species to setert, among 
dowers, those best adapted to their dlges 
tlve organa. 

The first photograph was made on an 
orthochromatlc plate, with a weak yellow 
screen It accordingly shows the butter 
flips abont a a they appear to the eye that 
is, with each color keeping it* relative 
luminosity The third photograph, on the 
other hand, was made in direct solar light 
with Wood s filter, on plates senalri»Hi 
with allxariue blue and silver nltiuh* 
The second photograph was made in dif 
fused sky light with Foucault s silver Him 
deposited on a quartz lens 

Biologists desirous of studying the 
effect of Invisible Solar 11*Jit on living 
beings will find In the silver film an ldt a I 
filter as It cuts out every radiation except 
tht verg loaf tthort wave length# tontanud 
in tolar light at tea level The vlslbb 
spectrum begins at about 7,900 A T7 with 
the extreme red, and ends at about 3,9.14 
A U with the beginning of invisible ultra 
violet Solar ultra violet at sea level 
ends with wave length 3100, the at 
mosphere being opaque for shorter radla 
tions The silver film is transimrent pre 
cisely for radiations 3,100 3,250 

The Man Who Heard Washington 
in Hawaii 

(Concluded from page ST) 
feet distant from the stack, at right angles 
to the sjmu Crude as obviously was this 
anteuna, Mr Esiienschled Intercepted the 
radio telephone waves and heard the con 
versation between Arlington and Hun 
Francisco In all, a distance of 4 000 
miles wits covered between the transmit 
ting aerial at Arlington and his temporary 
station 

That Mr Kspenchted’s experience in In 
stalllug a wireless telegraph set at Pratt 
Institute while a student served him to 
good stead Is disclosed In the remi 
nlsccnces of Samuel S KdmandR, Director 
of the School of Science ond Technology 
of that institute The story Is best told 
by Mr Edmunds 

"Duriug the early months of 1909, Mr 
Uoyd EHiiensthled, who was then a atu 
dent at Pratt Institute iu the course in 
applied electricity, whs engaged along 
with a number of other students and iu 
structors in the making and installing of 
a wireless telegraphy outfit in the elcc 
trlcal laboratory 

“Apparatus for the Institutes wire 
less station was In process of design and 
construction by the students and tb< rc 
arose <»ccnston for testing tirtain parts 
of the receiving apparatus. At that time 
the aerial anteuuro had not been emted 
and It was necessary to find somt thing 
which might serve as a substitute foi the 
proposed test Mr Espensthlcd decided 
to try to util ire a steel smoke stack which 
rose above the roofs of the buildings, and 
was a part of the Riuoko exhaust system 
of the whool’s forge shop 

“Mr Espouse hied urmngtd Ids appar 
at us on the deud coals of one of tlu forges 
not in use and counettvd his an tat con 
ductor to the Hleci hood over tin foigt 
No sooner had he applied the mahers 
to hla eurs ami tuned the apparatus than 
he heard a wireless station in Phila 
delpbla calling a station on tht roof of the 
Plaza Hotel In Neyv } ork tlty There fol 
lowed a message nddrtSRed to Prof M I 
Pupin, of Columbia University fum«I for 
hfs Inventions In tin field of elettrlcal 
communication, both with and without 
wires. This message Mr Espens< hied 
wrote down and handed to one of his 
Instructors Frof T H Moris roft who 
happened to pass at the moment on his 
way to Columbia University t»» attend a 
lecture by Prof Pupin. Tills < opv of the 
me«*age reached Prof Pupin before the 
arrival of the same message via the Hotel 
Plaza station, and Prof Pupin wus greatly 
entertained by the account of how the 
message had been caught through the un 
conventional medium of a forge shop, and 
had through a rather remarkable clrcum 
i stance reached him before Its arrival 
through the regular channels, 
t “This Incident is illustrative of Mr 
EspoacfcM’t ability to surmount practical 
dJtftcultiw by utilizing unconventional 



“Your Report has saved the Company $37,000 a 
year—from now on you are to be my assistant’' 


“Your plan han iniblul u* to eliminate 
certain costly parts of the buRincftH which wc 
did not know w* re unprofitable —1 wish the 
other young men in the company would get 
down to the fundemuntalt of this business ' 

This young man tells us that it was by 
applying to his own business the suggestions 
^ivcn in the Modern Business Course and 
Service, that he waR able to work out one 
plan that saved his company # 37,000 

Helps Men Succeed in a Big Way 

This case in typical of thousand* Tvery 
day men are doubling their earnings by 
having looked ahead and fitted themselves 
for the opportunit ic#i that come to the men 
who are tquipptd These men are preparing 
themselves wjth all the business knowledge 
available through our Modern Business 
Course and Service A billing clerk wins a 
position as head accountant in his concern 
A general manager saves his firm from 1 m 
pending liankruptcy A young hank clerk 
gams a position paying # 9,500 a year 

Such remarkable cases are cited by the 
score in 4 horsing Ahead in Business'—a 
128 page book which will be sent free to 
you 

Thu Courae and Service is Baaed 
Upon the Actual Experience 
of Thousands of Success¬ 
ful Business Men 

The Institute collects tlassifies and trans¬ 
mit* to you through the Modern Business 
Course and Service the best thought and 


pru in e in modern bumnc^H It will give you 
a thorough and sound training in the fun- 
duuenial pnmipks underlying ull depart 
ments of busim-sa—it will give you a know 
ledge th it could be otherwise obtained on 4 t 
by year* of bitter experience—if at all 

Advisory Council 

The Advisory Council are Judge E H 
Gary, Chairman of the U S Steel Corpora 
tion brink A Vanderhp, President of the 
National City Bank John Hays Hammond, 
the great engineer Joseph French Johnson, 
Dem of New \ork University School of 
Commerce, and Jeremiah W Jenka, the 
statistician and economise 

“Forging Ahead in Businas*” 

A cnrt*ful readin* of this 12 * port book. “Fortin* 
Ahead In Buwtnn"* will h w© will send yon free wifi 
rrprfy you mnnv times owr It will help mmure 
what you lutuw -what >011 dnn t know and what 
you should kn >w to make *11 ones* sure K\ rry 
business man with either a biirinem nr a cireer to 
snide to blflcrr surer sucre** should rend this book 
You need fend no money for It—Umplysen d th e 
coupon below - 
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What 
Dr. Upturn 
Says of the 

1916 Acousticon 

W C. Upturn. M D of Weehlngton, D <X 
write* ue— WhtrB 1 could not pose I bjr hear a 
Word of conv*r**LUm with the ACOUSTICON I 
bHnwtlnnJy Nop*r*<mwboi*h*r4ofhe*ri»jrahoulfl 
fill to **l thia Uotrurncnt if poulW* io obfeia U. 
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Shoot Board and Plane 

A tool for Pattern Makers— 
Carpenters- Cabinet Maker? 

—in fact for any workers m wood 
who have nice fitting to do 
PRINTERS and ELECTROTYPERS 

um it lor aquarmf up and iutn| electrotypes. 

The Pan* movee in a run-way insuring ab¬ 
solutely the same position erf cutler lor every 
stroke 

Cut be adjusted to plane et any angle be¬ 
tween aero end ninety degree# 

Cutter can be wet to give any draft deeired to 
a pattern 

Special circular containing lull description 
upon request 

Baee 22 in long—Plane 15 in long —cutter 
2 5-0 in. wide—weight 17 I 2 (be 

PRICE COMPLETE *10 00 

If you are unable to procure thie tool from 
your dealer write ue direct 

Stanley Rule & Level Co. 

New Britain, Conn. USA 
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for low estimate and beat expert i 
THE EAGLE MFC. CO Dept. A Cincinnati O 


.tim oi an kinds 
r largest equip- 

EM FREE 
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ig New Job 

This U tha story of WUU • 
Collin $ of Milwaukami 


"The Job was big I needed cour¬ 
age, energy wise counsel I needed 
to make both myself and the men 
working with me more efficient. 

"1 earned the application of Mr Emerson's principles into office and shop, 
and difficultiea were easier to handle and I waa able to ahow better results. 

**I have wished many times that this court* had bcwi available when I waa 20 yearn old. 

I can picture mywM a man <d much greater efficiency today had hi* treating started than. 

Whmt efficiency did tor him it can do for you—and if your “big job?’ 
ian*t in afrAf, sfNckncy will show you the way to find it* Sand tha 
coupon today and find out It mmana dollara and esnfs, health and 
hmppineaa to you Sand today and find out about tha 

Course in Personal Efficiency 

Prepared by Harrington Enaresn. Ceoductad by tbs Rsrisw of Rsriewa Ca. 


Thousands of men have already enrolled—cm 
ployed and employers professional men and 
women—each seeking a different goal- each 
finding through this course a shorter more 
direct wav to reach that goal Efficiency u 
not records nor system nor red tape it is not 
hurry nor bustle—but the way to get the most 
done with the least effort. 

If you never get another bit of knowledge as 
long as you live you can be a meets* anyway 
It un t tltot men don t know enough-but that 
they don t organize and use the knowledge they 
have Efficiency will teach you how to utilixe 
every bit of knowledge—all Hie ability—all the 
cmr^ you have. Efficiency is the science of 

It is like thu Pig mm u worth $13 a ton. 

Made into horseshoe nub that psg iron nsca to 
$250 a ton Made into steel rails the price is 
stiff higher Turned into delicate watch spring* 
that ton of psg mm u worth $250 000 So with 
your brain Its value depends on bow you 
handle it The untrained brain reaches the 

FREE— Thu Book 

14 Chapter*—In Colors—Illustrated 
Send for thu booh ft contains th* utmr to tfw aver prssspt otustioo 
“WWt is the money oomaag fron> It tstta yog just wbrt EAwtsncy i 
what it hss dons for othtfs—whst it cen do for you. Son* of the Chapter*! 
Wftal Is UMeaerf F&r rbrn U «a*i*wT |r«|WMtM|lt|AM l 
An rn H r s Mii 0 * eye-mU4*41 Ftod eel Wfc +syea ore MttollTtoys* 
wlUyoor time Meat Cell was w* dw to fe*«e w«a% foe ue salt tojf 
mrvsviv^i «tal to m# m Tkair issosssf teohfe totter* 
rirsnail toitsss Mr lasnw ( » atoip to yss 


bread line—the partly trained brain makes a 
living- the fully trained (Efficient) brain gets 
to the top Make yours carry you to the top. 

Harrington Emerson » the President of the Emerson 
Cunpany of New York Tamn i«o that company 
undmook ttstoat bag work. The dig* tf lnyrt 12.000 
men] a strike was on at the Urn With tha help of the 
Eneun Company production coets were reduced IS 
per emt There has not been a labor difficulty there m 
10 yews. The earnings of the men were berated over 
10 per cent The amount paid Emerson and hw suf 
was *150,000 Now the Emerson Company has ovw 100 
eftbeled a pw ia Kjt s oTthe bi g h iK ryk- Tt hej h 
200 firms to bsoems sfteiwit For *0 yeerjMr Cm 
has beso stodykia prparing t ras hin g r ffi neir r 
Wha* fNHean r has tons tor Haadnto «f CimmHsas 

K aew toeetoc T0j| as sa la dhi da sl to this Caam 
Them is opening bsfore tha Amsrwan business man a 
meat opportunity After tha Gvg We during tha re- 

suroymg. in tha fuUUing of ‘ ^ 

duuas die hu let slip tha 
pest fortune# of to- 
morrow will be 


It ■ your neat step that caunts—ths road to E&cnncy end sue r ess. sr to ioaA 
cwy and fallur*—start ctow together —but they grew orator wd wider 


TbatUriswof RarriawaCifany, 30trripgPUo,T4gwYafk^ / 



Ranaw 
of Rtmwt 
30krinfrtac* 
NtwTgfk 

Sand ma free and without 
digs Ho n oa mar part jraur 
■ "When's tbs Money Casa. 
■»>" abopartsculsnabout 
i^ C wyb F Ri i iei j y m 
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facilities, a characteristic which doubtless 
played an Imimrtant part In his selection 
by Mr J J Tarty, chief engineer of the 
American Telephone and Telegraph Com 
pany, to handle the Honolulu end of the 
recent remarkable demonstration of wire- 
telephony between Arlington, Ya, 
and Pearl Harbor, Honolulu. It Is espe 
dally Interesting to note that the account 
of this demonstration given by the West 
cm KU'ctric News should relate the meet¬ 
ing of another emergency by the substi 
tut Ion of a smoke Hta<k and a water tank 
for the usual supiiortlng towers, which 
were lacking in this experiment which set 
a world's record in wireless telephony *’ 

Industrial Preparedness for Peace 

(f onchtdttd from paye 78 ) 
problem of efficiency We know a groat 
deal aliout the chemistry of material 
things hut our knowledge of Attmatt 
chemicals U exceedingly limited In 
mobilising our forces for Industrial pre¬ 
wired newt for peace we want no prema¬ 
ture explosions, we want no sudden pre¬ 
cipitation in our melting i>ot It would 
seem that the first prim Iple of scientific 
management would be I'd>p era Hon, Co¬ 
operation through consent and not con- 
gcription It la a human problem 
Largely common sense 1 The time has 
paused whin we can Impose upon men 
systems and devices, schemes and pro¬ 
grams, without their understanding and 
consent We need, and wo shall demand, 
corporation In the mobilization for In 
dust rial prepu red ness. We must insist, 
however that that corporation Is at 
tained through consent, and not by pres¬ 
sure We are mobilizing for prosperity, 
not mutinonsness Wc can afford to set 
aside our ultimate Ideals for the moment, 
forget our Immediate dlfft rences, acid 
take stock 

Th* Problem In a Nut-ShaU 

DXKKNSK 

1 What are we preparing to meet? 

2 Into what dlvlsiona are the forces 
of Invasion naturally fHllingf 

J What is our defense ( 

4 What forces have wc for Immediate 
mobilization t 

5 What forces hate we In reserve? 

0 What strategic points do we hold? 

7 What strategic points are held by 
the invader/ 

8 What arc our plana for defensive 
operations? 


OFTEN HIV*. 

1 What vi 111 be the opportunities for 
industrial expansion/ 

2 What market* will be open through 
out tin world ’ 

J Whut opposition will we meet? 

4 How shall we meet it? 

5 What support will we receive at 
home? 

Tha Solution 

There will he grent diversity flf opln 
Ion upon each and every point under dis¬ 
cussion We hojK* to get men thinking 
About the problem and start analyzing 
their own traltUm In relation to it as a 
whole We want rom to take stock of 
their o*n opinion*, to sum up their own 
experience Hnd lie it in with industrial 
and economic hiHtor> 

Indu* trial Prrparednet* for Pence 
means efficiency of the highest order 
We are not to lieeome slaves to the ma¬ 
chinery of industry, but marten of the 
mechanism of the nation's business Our 
national efficiency shall not be measured 
In the terms of mere productive capacity, 
but in the sum total of human happiness 
we can get out of our opportunities. We 
aro not preparing to die for posterity, 
we are preparing to live for posterity 
Industrial preparedness means prepared 
ness to sustalu the shocks of necessity 
The problem is economic, but not all eco¬ 
nomic. We desire to live peacefully, but 
not slothful ly, we desire to trade with 
the world, but not through a hole in a 
Chinese wall We do not wish to lire In 
the shadow, we demand a {dace la the 
sun, achieved not hr military but by in 
dustrtal effort 
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“STAR” tests' 
M 2 LATHES 
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ttMKCA FALLS NK.C0* 
AM WsttoStmt 
Stoats FAN YhUAA. 


Friction Disk Drill 

FOR UGHT WORK 
Hm» Thaaa Grmmi Adranimp «* 

TV* apaed caa ba LtUnUy efcenjeA ftoa 6 H> 1600 
wkbMit rtosvinf «k riiiftlei belt*. Power toflM «to 
be rralastad to drive wttb wtttal atfety tbt BiaoUeat 
or UrvaMdrilh wttbin It* ruf« ■ wowdcrfal acowoajr 
In Uom sod (icai Mtiiif in drill brake**. 

Und /to Drill CatmUama 

VF.t Juo. Barits Compaay 

K*t*bli*fced 117] 

INI Rskf Streal 




Strong Patent 

Diamond Holder 


The up-to-the-minute Holder—with six 
points and a “shock absorber M Worth 
knowing about Send for circular 
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JLCulD C. Electric 

ROTHMOTOR3 

Atk hr todtoto ISC I« tod tf J 

ROTH DROS^kCO, 

196 Loons St, Qu csgo, Iff. 


[ Pel JiiWgllkTB Corliss Engmto. Brewers' 
IH1 and Bottlers Mschioery 

Tha VlLTER MFG CO 
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METAL-WORKING 

A mieetei llrt <rf pkjujtJo*) books treating on th« vanou# branches 
of ttetti-working, inoluding die work, hardening and temper¬ 
ing, drop forging, tool making, lathe work, 
machine shop practice, etc 


Dkt- ThebrCsatnetiaadUu Ur 

t&* Madera Working tf Sktmt MtUk 

ferwiEPOTs 3 Li«iat 


T k pr*cOo*l »ork on Us* data t/m okn oOtk 
•*» us* of die* punch#* took row mm 
for ttw pnM warty Mt of BMMk tontti 
wwh Mm means* te imlkir Mow be used 
Ip Ip* paver pres* forth* ppp tod rapid pro* 
due** »**a) p*H*m 4 actici**. 

Pn a chm, Dim mi Toolt tar 
Mmmfmetering in Prenm 

Br JOSEPH T WOODWORTH M, K 

tiL^wS^aa 4 * 3 *— 70 » *» 

1 Tty* Tatum# night wWl be termed ut eo- 
cy gjy p wfl # « (Ue-raakirw. ptrach-mekto* die- 
ewuf sh— S mataTwonlflf bad meJdav at 


Madtbm Step Tseb ad 
Mm fridkf 

Br WILLIAM H TAW DSBTOOBT 

$UU& x 8L$f #MPM ~ tU 

Y TWe work deecribea tn deUil the ooruriruo- 
Hop operetioa sad manipulation of both bead 
bed meohlpt took Include* chapter* on oluif 
fitting tpd pencraft ■urrece*. drill* reenttr* 
tap* |M die* lathe end lathe tool* planer* 
end shapers end their tool* inMJng machine* 
end otiUen mr ruUera end leer cutting 
druttng mecblDM end drill work grinding 


drifting mecblDM end drill work „__ 

machine* end their work berdeoiog end Mm 
pertnc gaarlng belting end trsnsmtarion 
machinery useful Ubte* end dete 


IMdM took, wppwm, dervM* end nwohuu 
eUedattyriatiom (br plarcin* punching nutting, 
benettng farming drawing cota p r** *i ng end 
ssw mmt ng tine* mtul pert* end atao artioMi 
or cOkm materials in machine tool* 

Drtp Porting, Dm Sinking ad 
Me&mt Format of Stud 

»T JOSEPH V WOODWORTH «U X 
^ Cjkrtfc Ml TMtgm tot Uluiitratton*. 

f A complete practical treetk* on the hot end 
qqM mralne forming at ateel end Iron Into 
fmfikMdphape* togmoer with the took dies 
end mertanerr Involved tn the menurectnr* of 
dupbreie forcing* end InterebengeetK* hot end 
Mid pruned pert# from bar end *b**t mdiL 

Aftcricm Toil Malang and 
interchangeable Manafactarmg 

By JOSEPH V WOODWORTH $ t9H 
Owth ASA pegs* 601 UluntreMon*, Price 
•4 00 

1 A comptat* treatise on the (lrehrn ronstruo* 
Won. uaft end Installation of took Jim, fixture* 
device* special appliance* sheet mete) working 
procam* automatic mechanisms end labor- 
saving contrivance* together with their un In 
to* lath* mining machine turret lathe, screw 
machine boring mill power pre** drill, tub- 
p r *»i, drop ha mmer , etc for the working of 
metal* end the production of i terchangoabta 
mach in e parte. 


H*ri**i*g, Tempering, Annealing 
miForgmgofSteel 

Br JOSEPH V WOODWORTH 8W z 
mojh 183 page* SOI fthtttratioti*. 

t Treat* cleeriy end oonoietiy ell modern pro- 
oe**e* for the heating annealing forging weld¬ 
ing hardening tempering enn cane-hardening 
or fteel making It a work of greet value to 
tool maker# end metal working mechanic* m 
general Special direction* ere given for the 
nccewfu] hardening end tempering of steel 
took of every drarripWoa eleo method* for the 
treatment of special brand* of eCeei 

Siml 

h» Btfatikg Awnkfag, fa M M i mi TmprriW 

BV E H MARKHAM A1* x 7H Cloth. 

896 page* 108 Uluatretion*- Price 13 60 
% GIvm oomprehenilve and tpedOo instruction* 
on the meth m* of hardening a large number of 
tool* AH kinds of annealing and muffle fur 
nacre blast oven*, open flame* and the use of 
the lead and cyanide bath* are fully described, 
Oaao-nsrdaping and pack hardening are treated 

{ 0 a eomprebenjdve manner A standard work 
>y an acknowledged authority 

Modern Ammam Lathe Practice 


By OSCAR E PBRRTOO M 
OH Cloth 434 page* 314 1 
Prior S3 flO 


O M E ftH 1 
314 Uluatra Wain* 


Y Dcwribe* and (Duxtrate* the very latest and 
beat practice In lathe and b wing-mil! operation* 
M well u the history design conetruettoo and 
da** Scat on of these Important clamu* of 
machine tools 


WE FORWARD THESE BOOHS POSTPAID UPON RECEIPT OP 
THE ADVERTISED PRICES 

ARE TOU INTERESTED IN SCIENTIFIC AND TECHNICAL BOOKS T IP 80 
WRITS POR OUR CATALOGUE WHICH WE MAIL FREE ON REQUEST 

MUNN A CO , Inc , Publishers, 333 Broadway, New York, N. Y. 


JUST PUBLISHED! 


7Vi« Mott Noodod mnd Ut* tut Book on i4«lomoKi«i Eoor Writ ton 

Accurate ! Authoritative l Distinctive l 


AUTOMOBILE 
REPAIRING 

MADE EASY 

By VICTOR W PAGE M E 

1000 Specially Mad* Enfravinf* on 900 Plat** 

1096 Pat** (9)^*9) 10 Folding Plat** 

PRICE $3.00 POSTPAID 

A COMPREHENSIVE PRACTICAL EXPOSITION OF EVERY PHASE OF MODERN 
AUTOMOBILE REPAIRING PRACTICE 
THE ONLY BOOK OF ITS KIND—IT FILLS A REAL DEMAND 

O UTLINES every proceee incidental to motor ear restoration Give* plan* for 
workshop construction suggest ion* for equipment, power needed machinery 
and tool# necessary to carry on buwnesa succeflafuily Tells how to overhaul 
and repair ail part* of all automobiles The information given is founded on prac 
tical experience everything u explained *o simply that motorists and students can 
acquire a full working knowledge of automobile repairing Other works dealing with 
repairing cover only certain parts of the car—this work starts with the engine, then 
considers carburetion ignition cooling and lubrication systems The clutch change 
•peed gearing and tranamuuuon system are considered in detail Contains mstruc 
tloAgw repairing aij types of axW steering gears and other chassis parts Many 
tabSa Aofi CUt» m figuring and rulea of practice arc given for the mechanic bx 
piawftdi/ valve ana magneto timing tuning engines systematic lojation of 
troiiML tepxtr dt ball and roller beanne ihbp lonka, firrt aid to iniured and * multi 
tudTof subject* rf interest to all in the garage and repair buancs* Alt illustra 
tion* ate e^eoaUy made for this book, and are actual photograph* or reproduction* 
oi engineering drawing* 

THfif BOOK ALSO CONTAINS SPECIAL INSTRUCTIONS ON ELECTRIC 
8TARTW3, d^HTINO AND lONHlON SYSTEMS TIffilR REPAIRING 
AND REBUILDING AUTOGENOUS WELDING BRAZING AND^SOLDER 
WO HSAT TREATMENT OF STEEL LATEST TIMING PRACTICE 
EIGHT AND TWELVE CYLINDER MOTORS* ETC, BTC. A GUIDE TO 
GiuE&ERMsfflAJNICAL EFFICIENCY PO^_AIA REPAJRMEN. YOU 
WILL NEVER “ GET STUCK ” ON A JOB IF YOU OWN THIS BOOK 
OW&lStTEINDMMAKMFOR EASY REFERENCE. 

ST. DEALER, STUDENT, BLACKSMITH AND WHEEL- 
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WHEN SELFSTARTERS WORE BOOTS 
Richmond Straight Cut Cigarettes prove good old RichmondStrtightCuts 


were alretdy known even in those csrly 
days ts tlut fine old Virginia cigarette 

* Horseless Carnages have given away 
to Gliding Palaces but your grand 
father would tell you that it would 
be almost a sacrilege to try to im 


1mm 


PLAIN OR CORK TIP-15 Cent* 

Besides th* regular psckjge shown here 
these cigarettes are also puked in at 
tractive tint 50 for 40 cents 100 for 75 
cuts These larger packagns will he sent 
{repaid on receipt of prtcc if your dealer 
ctiaot supply you 


Subtle in richness and delicate in aroma 
—their bright Virginia tobacco has 
an appealing old time taste which has 
never been equalled in any other ciga 
rette If you ve never tried them— try 
them now 
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Salary Check 

keeps up while he's Sick 

H E knew he could not stop appendicitis or pneumonia or acute 
Indigestion but he knew he could be ready for them if they 
did come Do as he did protect your bank account, your income 
your wife and your children 

® >£TNA- IZE ® 

Do M this man did. tako out an Mtnn Diaability Policy It costa only $60 
a year if you are in a 1 Preferred occupation and means Just this 


$2S a w**k up to S3 wssks while you are 
fll 939B a week for 100 weeks — nearly two 
yeart~If yon lose the sight of both eyes by 
meesee or the use of both hands or feet or 
one hand and on* foot by paraly* * Al*o 
payment of hospital charges ®f for one 
surgical operation. 

95* a week as long as you tie disabled by 

a rah way. steamship or burning bu Idlng 
asddent, f£9 a week if disabled by an ord 


nary accident If you are k lied In an accl 
dent or loo* two limbs or both eye* we will 


ifiTNA LIFE INSURANCE COMPANY 

Drawer 1341 HARTFORD CONN 

The largest oompmyfe thm world writtnw lite. Accident / 

Heat* rnrndtkMm insurant* / 

AgMcr oppoctBftid*# foe *11 Casnslty end Bonding Un«* JT 

Ae*AtM ec*et he* s netionel *d vert Wo# cempalen fj/ 

weritiag for Mm att the tta* / ■/ cr / 


dent or lose two Umbs or both eye* we wi 
pay fro n |5 000 to *15,000 Half as much 
for loss of ono hand foot or eye , 

If you become U next month and V' 
are 1b d up three r four month* 
you w II be too late Don t wait 
bond th > coupon now and 
protect yourself while you f 
are well and strong / 
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✓ 


M 




































A t 

■ a-.. ✓ 

SgentdicAmerhan 

ESTABLISHED IMS 

‘‘Seventy Y ears of Progress” 
MUNN & CO , Inc PUBLISHERS 

SUBSCRIPTION PRICE, $3 00 PER YEAR 


hDtfORUL ROOM OF TUI SCIENTIFIC AMERICAN 

T HE Scientific American is one of 
the most interesting and instructive 
periodicals printed in the English lan¬ 
guage In its pages each week is found 
thostory of the world’s progress m almost 
every field of human endeavor, an inspir¬ 
ing, never-ending narrative of achieve¬ 
ment and success, written in a simple 
and entertaining manner 

Its contents are of valuable interest 
to the busy executive, to the engineer, 
m fact, to every one who would lie in¬ 
formed in an authoritative way of the 
latest scientific, mechanical and indus¬ 
trial developments 

INDUSTRIAL PREPAREDNESS 

The Scientific American is launch¬ 
ing a campaign of Industrial Prepared¬ 
ness for the United States, against the 
keen competition that will be encountered 
as soon as the European nations return 






from the fields of battle and resume their 
iroductivc operations It is publishing 
lelpful articles on our opportunities and 
iow they may be realized, on our won¬ 
derful resources and how they may be 
developed, on our manufactures and how 
they may be improved, how we may 
eliminate waste of material and waste 
of effort The aim of these articles is 
to make this nation self-reliant and to 
elevate American industries to a higher 
plane of intelligent effort This one fea- 



KAIN AND EXECUTIVE orMCES Or NUNN * CO. 

O N the same floor with the publishing business 
of the Sciuntific American arc located the 
offices of Munn k Co , Solicitors of Patents For 
nearly three-quarters of a century the firm of 
Munn & Co have been recognized as the leading 
Patent Attomtvs in the country In addition 
to the spacious offices in the Woolworth Building 
they maintain for the bun fit of their clients an 
office in their own building at F St, Wash¬ 
ington, D C , almost directly opposite the U S 
Patent Office I hey are always glad to receive 
inventors personally in cither the New York, 
or the Washington offices No previous ap¬ 
pointment is necessary 
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WOOLWORTH BimniNO HONK OF MUNN A 00 AND 
THK SCIENTIFIC AMERICAN 

PATENTS 

MUNN & CO. 

Solicitors of Patents 

WOOLWORl H BLDG , NEW YORK 
and 025 F STR EET, WASHINGTON, D C 




SUBSCRIPTION DEPARTMENT OF THfl "SdSKTlWO AMERICAN 

ture of the Scientific American make* 
it of inestimable value 

A PERPETUAL ENCYCLOPEDIA 
Every trade has its own technical 
journal, every important human activity 
is represented by its own official organ. 
The Scientific American knows no trade 
limitations, but gathers its material from 
all walks of life, from its Editorial 
Correspondents m every country of the 
world, comprising in a single weekly 
journal all the improvements of general 
interest Whenever a notable advance is 
made m any field of industry invention, 
engineering or science, a record of it is 
made m the Scientific American It is 
a perpetual encyclopedia of the world's 
progress As fast as our inventors, our 
engineers and our business men make his¬ 
tory, the facts are recorded in the pages of 
the Scientific American No man of pro¬ 
gress can afford to do without this journal 
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PRIVATE OFFICES OF PATENT ATTORN*\N 

I F you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co for advico in regard to the bebt way of 
obtaining protection Please send sketches or a 
model of your invention and a description of the 
device, explaining its operation 
All communications are strictly confidential 
Our vast practice enables us in many cases to 
advise in regard to patent-ability without any 
expense to the client Our Iiand-Book on 
Patents is sent free on request This explains 
our methods, terms, etc, in regard to Patents, 
Trade Marks, Foreign Patents, etc 
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77t« object of this fournal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
tuner of the day At a weekly journal, it is in a posi- 
Hon to annoimrc interesting developments before they 
are published elsewhere 

The ftditoi is glad to han submitted to him ttmely 
articles suitable for ihttte tHjlumns, especially when such 
articles are mefonpanied by photographs 


' A Submarine “Curtain of Fire” 


A T the oi**uiiii, of the grt*Ht world war the sub¬ 
marine placet) so conspicuous a part as to gain 
for Itself a reputation fur greater than It de¬ 
served Since then we have not heard go much of Its 
operations nguiitRt war v» sat In, and there has Iteen 
much speculation ns to the means used to combat this 
most modern cUv» lopment of naval warfare. 

Becoitly tin mmuat appeared In one of the dallj 
newsjmpcr* of a high explosive Hholl developed by the 
British, whhh would not ricochet and which would 
detonate only on rea< hlng a prod* term toed depth below 
the surface of the water According to the account a 
battleship fleet protected Itself by a so-called “curtain 
of Are* The shell" Were ruined Into the sea along a 
line about two miles or so fiorn the fleet and these 
shells wonld sink to a dint once of about twelve feet 
under the surface l>efore exploding The fuse was a 
capillary tube which drew up water Into contact with 
a pinch of potash so that It was the sea itwlf that 
caused the shells to explode It was claimed that a 
wide area of destruction would be produced which 
would crush all submarines in tin vicinity 
It is never wife to ridicule an invention until a full 
description of It 1 m obtained However, It must be 
self evident to any thoughtful render that this news¬ 
paper account of submarine shelling numt lie taken 
dim yrano sails In older to ucmnpltHh Its pur 
IKNte, the shell would have tu contain a sufficient quan 
tity of explosive charge tu uMaume the function of a 
small torjiedo or mine It would have to be of the pro¬ 
portions and weight suitable to be fired from a gun with 
the probability of obtaining the range desired Experl 
meats have been made by our owu Hover nment with ft 
shell containing a large amount of high explosive, but 
It was found impracticable to fire this shell to any great 
distance because It was not heavy enough to permit 
the generation of suflklent pressure In the firing charge 
of the gun before the projectile left the muzale. If the 
projectile be made heavy enough to permit of Its attain 
in* the desired range, It would probably sink so fast 
when striking the water that It would be very difficult 
to gage a fuse which would detonate it at the proper 
depth. The mwMpapvr account refers to the new shell 
as one that does not ricochet on the water This, of 
course, Is not a proiwrtj of the shell, for any shell will 
ricochet If it strike* the water at a small angle from 
the horizontal To prevent It from ricocheting, the 
shell should bo fired at a high angle, as out of a mortar 
As to the effectiveness of submarine shells there 
seems to be considerable misapprehension When the 
ahell is detonated under water a pressure U exerted, of 
course, in all directions, but a vent is found directly 
upward when the shell throws a column of water 
Theoretically, the destructive radius of the detonated 
shell would be no greater thau Its depth under the trar 
face. In other words if the shell exploded at the depth 
of twelve feet It would not do any material damage to 
surrounding vessels unless within twelve feet of the 
shell Prom this It will bo seen that In order to injure 
the submarine the shell must virtually graze the 
boat 

In order to produce the “curtain of fire” referred to, 
a very large store of ammunition would be required, 
otherwise the *• curtain " would be very ineffective This 
would require large additional magastoes to the battle- 
ships The use of this equipment would only come into 
play after the battle fleet r screen of scouts, torpedo 
flotilla and aeroplane service had bees dodged or been 
put out of action This would be a desperate emergency 
indeed 

Altogether the engagement of the battle fleet with a 
submarine flotilla would be such an unlikely contin¬ 
gency that dependence upon the present means of de- 
State would be sufficient Owing to the great obstacles 
to be overcome to delivering the shell at the point of 


effective nee, and owing alao to ih* *a*tt f*&89 <£ 
effective action of the shell, it k hardly to be expected 
that this method of submarine defense will get beyond 
the experimental stage 

Should Science Teaching Be Reformed? 

O UR English contemporary, Mature, to one of Us 
recent issues, published gome animadversions 
on the methods of science teaching to vogue at 
the present day, as compared with thoae of a generation 
or two ago. Whatever pedagogues may have to say In 
reply, it is certain that these criticisms will strike a 
responsive chord to the minds of many persons, them 
solves neither pedagogues nor men of science, who tori 
that they have not carried away with them from their 
own schooling just the kind of acquaintance With the 
sciences that they should like to possess. 

The burden of tho complaint may be gathered from 
the following extracts “ Twenty years ago or so much 
more attention was given to the attractive ride of 
science than is now the case. School science as 

at present taught, and as defined by examination gyl 
labuses, seems to proceed on the ammptlon that every 
pupil Is to become a skillful ex peri m enter, or an original 
investigator, In the realms of Nature. , In their 
anxiety to Impress pupils with a tense of scientific ac¬ 
curacy and cautious conclusion, advocates of the moth 
ods now In vogue have forgotten that it la oven more 
Important to present a view of science which shall be 
human as well as precise" 

To make a long story short, Nature protests against 
the practice of focusing the attention of the average 
pupil, who is seeking a general education, upon a small 
part of the field embraced by each of the principal 
sciences, with insistence upon a considerable amount of 
laboratory work and other expedients for developing 
rigidly scientific habits of mind, to lieu of the old 
fashioned method of Imparting a superficial knowledge 
of the science as a whole 

Nature perhaps underestimates the time that has 
elapsed since the old plan was to vogue The present 
writer looks back twenty five years to a one-semester 
course to botany, taken in the high school of due of our 
large cities, during which he became quite expert to 
dissecting seeds and to staining tissues for inspection 
through the microscope, but at the end of which he had 
not learned to recognise at sight a single common wild 
flower Moreover, this method of teaching botany— 
which, for aught that It contributed to one's stock of 
Interesting and useful Information, might have been 
profitably replaced by tbe one employed by the late 
Mr Bqueors (if memory serves us Dotheboy Hall 
botany consisted In weeding the garden, which at least 
got one to touch with Nature)—this lopsided method 
of teaching botany was quite an old story even In 
those days. Probably we must go back at least half a 
century to reach the time when nobody studied botany 
without acquiring a bowing acquaintance with the local 
flora, when a course to astlohomy ensured the pupil 
a fair knowledge of the constellations, and even of the 
mythological stories that pertain to them, together with 
such picturesque (and sometimes apocryphal) episodes 
in the history of the science as the Papal excommunlca 
tlon of Halley's comet, when physics (then w natural 
philosophy") was not all formulas and problems, but 
was fraught with all sorts of necromantic marvels, 
from Rupert’s drop to the Magdeburg hemispheres 
(tame, indeed, own pared with the magic of radio¬ 
activity, electromagnetic waves, and what-not, available 
for making present-day physics a fascinating study, but 
so sparingly used for that purpose) 

In short, with the marvelous expansion that has oo* 
curved to every branch of science, the means are at 
hand to-day for making elementary science teaching tor 
more enriching to the mind, far more pregnant with 
valuable as well as Interesting information, than it was 
to the days bf our grandfathers—yet we have a strong 
impression that U Is actually far less so 
Let ua not depreciate mental discipline—tho fetich of 
modern pedagogy* It Is well that our school children 
should pave their minds trained b> dry gymnastic 
methods, even as the fingers of the pianist are trained 
with five-finger exercise* But after the pianist has 
made a good beginning to “ tech&fqoe/ 4 hs embarks 
upon the more attractive tack of acquiring a repertoire. 
The study of science—to the case of the average man— 
too often never gets beyond the stage of five-finger 
exercise* 

Of course there are two aides to this question Our 
only ooatendon la that the rebound frean the extreme 
dilettantism of the older methods of instruction has 
carried oar science teachers too tor to'tod 
direction 
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Animals.” Its author wpton* the 44$ iha^ttero 
should be each a wide-spread and uarMsooabt* 
dice against tbe use of hbrsrifwh a* human tow To 
our minds It seema probable tone this praH^lpr J# 
largely doe to tbe sentimental awocU t topa which has*, 
gathered about tbe horse for untold feoerattaqg ffi'toe 
friend find companion of man. pa ttotor ct fpgd* god 
his gallant and helpful odtnrSde in that tot tte 
Heyklng, however, ascribes the feeftng ntotoly ^'tat 
Instinct founded originally In rrilgtoim prsto^C* Hi 
says, as quoted in the K$tnUcher rotten# (Ootognt)* 
“The ancient Germans and Scandinavians ariosiWad 
horseflesh very highly, and the hprse was tot sacri¬ 
ficial animal most priced. Its skull being nailed to 
house doors and roofs at a memento of the ftsfrt of 
Freya. It was probably this connection with the did 
heathen sacrificial usee which caused the Christian 
priests to forbid the eating of horseflesh." While this 
may have been partly the reason Nr abandoning horse- 
flesh as food, It seems likely that a more direct cause 
was literal acceptation of the Mosaic law banning as 
unclean certain animals. At any rate Pope Gregory in 
formally denounced the horse as an unclean astauU 
for food purpose* Naturally enough the prejudice, 
however created, has become In the course of genera^ 
tlon* an instinctive repulsion to most people. la thus* 
of famine, however, hunger has often proved' stronger 
than the prejudice Horseflesh was eaten freely h# tbs 
hunger smitten populace to 1810-17 to Germany and 
Bwltserlaud, to 1847 to Berlin, la 1808 In East Prussia, 
and to tho doge of Parts to 1870 

Howover, a strong fading of aversion to this food 
still lingers, though many scientist* Including Prof. 
Hsser of Utttttngen, recommend it as a cheap and good 
popular food To promote its use Prof Esaer advises 
that butchers and dealers should be required to kqep it 
on sale, though separated and plainly labeled, just as 
kosher meat is kept separate, and margarine is separ¬ 
ated from butter 

Dr Heyklng advises that battlefields should be 
searched for slain and mortally wounded horse* that 
they should be promptly skinned and tbe meat packed 
to sacks which have been saturated with a solution 
of permanganate of potash. He says " By this means 
It will retain its freshness for a couple of week* The 
French employed the same method to 1820, ip order 
to preserve It for human food. The papal ban 
has never reached the ears of the peoples of Arietta 
Russia, Tartars, Calmucks, Klrghese, and others, 
and they still eat it with pleasure. A vast quan¬ 
tity of colt skins corns thence to the west to be 
marketed 

14 On this accouut conserved horseflesh should be 
used to feed the million and a half Rumilan prisoner* 
to our band* since they would gladly eat It In any 
ease it would be better than the froaen Canadian or 
Argentine meat which is set before our ootthtrytosn 
to English prisons, and whose odor and condition rou*e 
such complaint In conclusion, Pr Heyklng describes 
a process for making excellent fish food from horse- 
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Cfta^ According to 
ttai AiHW etafta that a 
Watti*ir<**ft jpu» recently adopted by Mo French 
*»flW free given tfae moat aattsfaoiofy twits. In it* 
ftotoft? Jftoo* the gun r ees mfrl q i the famous 70 mm. 
tJhwRrtr ; iU recoil it rather less than 3 feet and the 
shall It Urea weigh* 80 pound*. The projectile is fired 
at a mimale velocity of 1,870 feet pet second 
>rat>caw P ur veyor of Aircraft tad Airmen to Her 
AIR***— Aeoordlng to a recent statement In Le Mali*, 
there le to be a meeting of the Anglo-French aviation 
dorp* chiefs once a month at Paris. The meetings wilt 
be attended by representatives of the other Allies, In 
order that unity of direction may obtain in the air 
service of the Entente nations. Carrying out the plan 
StiR further, Russian aviators wtU be sent to franco 
fof instruction and (French instructors win go to 
Russia, Binoe the beginning of the war v continu*« the 
editorial comment, Frame has furnished her Allies with 
one fifth of her output of aeroplanes and one third of 
the motors she has produced 

Aircraft Bombs Msatiooed In Ordnance Report*— 
Among the interesting items mentioned in the annual 
report of Rear Admiral Btrattss, chief of the Bureau of 
Ordnance of the Navy Department, U the manufacture 
of bombs for use by aircraft It is stated in the report 
that these have proved satisfactory in testa and that 
mors will he manufactured Another interesting item 
U that relating to a one-pounder gun which has been 
developed by the Bureau for use on aeroplanes. Plans 
an under way for increasing the calibre of this gun. 
There Is now being manufactured a large nnmber of 

3- Inch anti-aircraft guns for use on ail battleships, 
while designs have been made for a similar type of 

4- inch calibre* 

Equipment of Gasman Aircraft —Details regarding 
a Teuton hydro-aeroplane which Cell into the hands of 
the Russians in the Riga region are of unusual interest 
In that they disclose the thoroughness with which Ger 
man aircraft are finished and equipped To quote from 
the report of the Morning taf correspondent at Petro- 
grad 44 All the necessary manipulating parts of the 
machinery are made luminous at night with a radium 
composition. There Is a special newly Invented level to 
facilitate handling the ’plane in darkness, and a special 
compass, and seats are provided for three. The hydro¬ 
aeroplane carries a searchlight, a Maxim, and a ride, 
with an adequate supply of ammunition, and ten bombs, 
lire oh each tide, of ten pounds weight apiece,” 

Hofs Amsckatt-Buflt BattUpianes for Aittem— 
It it announced by the officials of an American aero¬ 
plane manufacturing company that orders have been 
placed by the Allied governments for 11 huge battle¬ 
planes cf most modern design Each aeroplane will 
weigh In the neighborhood of 80,000 pounds, and the 
frame work win he entirely of steel. It la said that 
the wing spread la to be 130 feet, while the length of 
fcwaerOifiaiM from tall to propellers will be 104 tat 
Tbs tam^wock win be constructed on the cantilever 
tr^«f priacfpU, insuring great strength with a minimum 
wkimt Twin bbdles will he used, each body carrying 
afiSMtaitif aoa hpreedKrwer It Is planned to arm the 
mmehfiwd *tth tar gone, two fore and two aft of a 
tafafaof batata 1H and 3 I nc he s, and capable of 
fists* 40 tats per udnut* Bach airship will 
mta* tamtat bf of any sta op to 14 Indies 
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lata Sfettoo* ol the United Btates^The Bureau 
of Navigation, Department of Commerce, has recently 
Issued the IMS edition of 44 Radio Stations of the United 
States.” This list shows that there are now 3,078 radio 
stations in the United Stated* an Increase of 1483 since 
1614* They are classified as follows Government and 
commercial land stations, 234, Government and com 
mercial ship stations, 800, special land stations, 118, 
general and restricted amateur stations, 3£S& 

Rabies*— A case of rabies reported In England last 
spring was the first lu that country since 1902, and 
occurred lu a dog that was being held iu the six mouths' 
quarantine which the English law Imposes on all dogs 
brought Into the country to prevent the introduction of 
this disease. Rabies was banished from England by 
annealing Australia and New Zealand have never had 
any cases of r&blt*, and a system of quarantine and 
Inspection prevents Its Introduction* Sweden, Norway 
and Denmark are practically free from It. 

Coast and Geodetic Survey Publications —We re¬ 
cently called attention to the plan adopted by the U S 
Geological Survey of displaying and selling copies of the 
Topographic Atlas sheets at post offices. It la now 
announced that the Coast and Geodetic Survey will dis¬ 
play lu the poet office of each Important seaport In the 
United States a copy of the principal local coast chart 
which It publisher together with information as to 
bow Its charts and other publications may be obtained 
These Include sailing charts, general charts of the coast, 
harbor charts, tide tables, coast pilots, notices to 
mariners, and miscellaneous scientific publications 

EUter and Geital —A large number of scientific men 
i& Germany and Austria have united in publishing a 
M Festschrift ” in honor of the sixtieth birthdays of 
Julius Bister and Hans Geitel, which occurred December 
24th, 1M4, and July Idth, 1915, respectively These two 
men, one a lecturer and the other a professor of phydeu 
and mathematics at the gymnasium In WolfenbUttel, 
furnish an almost unique example of collaboration In 
scientific Investigation and writing so Intimate that the 
names of the collaborators are rarely mentioned *ei>- 
srately Except In the minds of their personal acquaint 
ances, “Altar and Geitel" constitute a single per 
sonallty, and a very prominent one, in the realm of the 
new physics. They have been pioneers in the investiga 
tion of radioactivity, ionisation and kindred subjects. 
The 44 Festschrift ” above mentioned comprises a collec 
tion of original memoirs by the numerous contributors. 

The Activity of Lassen Peak— the only active vol 
cano in the United States—appears to have reached 
Us culmination <hi May 21, when violent explosive erup¬ 
tions occurred and “flames” were said for the first 
time to have Issued from the summit of the peak This 
eruption caused Hat Creek, a stream on the north side 
of the mountain, to overflow its banks and sweep down 
over its entire flood plain a vast sheet of mud and 
water Adjacent farms were buried in from 1 to 3 
feet of mud. Ashes from the explosions were carried 
eastward more than 200 miles. The outburst is said to 
have been preceded by an earthquake. Mince that date 
the volcano has subsided, and by the end of September 
It had nearly ceased Its activity A small eruption was 
observed as late as August 0th, and a pillar of smoke 
arose from the summit September 9th and 23rd. 

An Experimental Study of Pellagra —Or*. Gotd- 
berger and Wheeler, of the U S Public Health Service, 
have just reported the results of a meet Interesting 
experimental investigation of pellagra, carried out at 
tha farm of the Mississippi State Penitentiary A 
volunteer squad of 12 white male convicts from 24 to 
B0 years of age was organised, and these men submitted 
themselves to experiment, under the incentive of an 
offer of pardon from the Governor, together with assur¬ 
ance of proper care and treatment If needed There 
was no history of the occurrence of pellagra on the 
fknflt and from the beginning of the experiment the 
squad was strictly segregated and under guard day and 
night One man was disqualified in the course of the 
experiment The rest remained under observation from 
the beginning of February tb the end of October, 1916 
Until April 19th they mm kept on the ordinary prison 
diet *nd no trident* of pellagra was detected There¬ 
after they ware kept on a restricted, one-sided, mainly 
carbohydrate (cereal) diet Of the 11 volunteers, no 
lass than aix develop** symptom*. Including a 44 typical M 
depnariUk JusdJ^ s dteguta of peBagra. No other 
, tata <* Me fans presented evtteooe Justifying even 
» fa rina of tha di seas e . 
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Phonograph Records on a Paper ftaset— Thomas 
A Edison lias recently been awarded a patent on a 
process of making phonograph records of a composition 
consisting mainly of diphenylamin and shellac, with the 
addition of some minor Ingredients This is said to he 
hot only harder and more durable than the compound 
now made use of, hut also i**rtultH of the manufacture 
of these records on n base of wper, making itomlble u 
material reduction In the cost of their production. Mr 
Edison has also been granted a patent on an improved 
mounting for a reproducer carrying a stylus Instead of 
a needle. There lias been some dlrtUulty heretofore 
experienced in making the stylus point follow the 
groove of the record, but this trouble In said to have 
Imen overcome by the new form of mounting The 
stylus used in this case is a polished diamond 

Air Method of Measuring Hides — A new German 
process just patented in this country for measuring tin 
area of hides, makes use of a pneumatic method In 
stead of the mechanical tmtbods whUH lrnvt heretofore 
been in vogue It Is claimed for the pneumatic prows* 
that it la quicker and more a<vurat< than amU 1 I 14 , 
that has yet been dtrined A table top mounted 
on a funnel bane has many lierforatlous of equal alee 
placed at regular lnhrvala. A wmtlon fun draws its 
supply through these holes, and thi skin to !»e measured 
being placed upon this table, i a uses a reduction of the 
air current cross section Thus a rariflcatlon of the air 
with a resultant measuiuble sub pressure is created 
uhkh serves for a tabulation of the nrca of the hide 
whbh Is resting on the iicrfuiuted idate This figure N 
1 mill atH by the combined readings of a vacuum gage 
and the tachometer arrangtHl together at a convenient 
jjolnt over the table 

Prevent* the Fireman's Death Plunge —A common 
form of railroad act blent Is thut which often takefl 
place when by some net blent to the coupling Utween 
them the tender and the locomothe become seisirated 
In muli cases the air brakes are automatically applied 
and the runaway train brought to n stop But if the 
fireman 1 h at his po«t on the tendc r, the sudden applira 
tion of the brakes Is suith-knt to throw him off his feet 
and he is hurled beadloug under the wheels of his own 
trnlu whb h has not yet l»een brought to a complete 
standstill Matthew J Slattery and i harlcs A. Diehm, 
t>vo railroad men of Philadelphia have been recently 
awarded a patent on a device which Is designed to 
save the fireman's life lu this emergency The ap¬ 
paratus consists of a metal net, carried beneath the 
floor of the tender, which, In ease of a parting between 
the locomotive and tender, will lie released and drawu 
forward to provide a safety net to catch any one who 
may be Htandlng on the tender at the time of the 
accident 

Bird Houaea Made of Qay —Harris M Benedict of 
Cincinnati Ohio, who has achieved a wide reputation as 
the result of his endeavors to work up a sentiment in 
favor of protwlJon for wild birds, has been reoentlj 
granted a patent on ft bird tmx which has a number of 
novel and interesting features. In the first place it la 
of a detp pit< her like shape and made of fire day which 
can be readllj shaped while in the plastic form The 
nurface may be made to simulate the l>ark of the tree 
The bark like finish makt*s It particularly desirable for 
the birds, as these feathered visitors are known to avoid 
anything In the way of a home that Is too conspicuous. 
Tills bird box lias the usual exit and entrance orifice 
in nr the top, with a raised waving line Inside by whhh 
the Uttle birds may help themselves to the entranco 
when this assistance Is required Another novel feature 
la the sloping lid with an overhang to protect the In 
torlor from being flooded by atom, as well as a deep 
flange to prevent it from U lug dislodged by the wind 
By means of this lid the bird lover may watch the 
progress of his tiny charges 

Double - Blftded Hack Saw — The capacity and 

speed of tin power-driYtn hack saw hqs been doubled 
by a saw which lias two blades, each one attlkklng the 
work from opposite sides thus doubling the capacity of 
the ordinary single hladed machine It is said to bo 
possible to get 270 stroke* tier minute with this ap¬ 
paratus. The blades move up and dow n in unison, one 
cutting on the down stroke and the other on the up 
The sawing is thus a continuous operutiou, both sans 
feeding into the stock and releasing on the return The 
device makes nso of standard hack saw blades aud bj 
reversing them It is i»osslhle to secure full service from 
them Tlie saw frames arc of heavy seamless tubing 
and are operated in the usual manuer, but a novel feat 
are is Introduced In the method of keeping the work 
and blades cool without the use of a pump The lower 
ends of the frames have ball check valves which work 
up and down in the cooling solution contained in the 
base of the machine, thus forcing the cooling liquid 
through the tubing and down on the saws. This 
system of circulating the cooling liquid appears as 
efficient as It is simple. 
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engued In cementing the metal caps and fastening the water fflgMy Allied gtaH blowers at work forming the 1-ttf Inflw and 

iservwra in place on the otherwise finished tubes place the metal member* 

Making of X-Ray Tubes in War Time 

How the Unparalleled Demand for Tubes Was Met by French Manufacturers 

By Jacques Boyer 


F OR year* past Franco had boon equipping the sanl 
tary eor|w of her army with X ruy outfits She be 
lloved this phase of her mater kH ample In taking care of 
all her wounded In any war she might engage lu >et 
the opening days of the Euroi>ean war found her In 
adequately provided with X ray plants the nation w«h 
suddenly ronfionted with the probUm of equipping 
many times the number of her original plants, for tin 
magnitude of the grent wai exceeded all exiieitatlons 
and preparations Hut the problem has since Ikwii 
solved To-day, France not only supplies all her needs 
as regards X rny tul>es f but she also is supphlng those 
of her allies 

In an X rav equipment the must important member 
Is the tulie Prior In the war there were only two firms 
engaged In the manufacture of X raj tubes In France, 
one of tln*se contented its* If with the making of small 
tube* suitable for e\i*rimentB and whool dtmonstra 
tlooii, but not for prmthul work, the oilier, while In a 
position to compete with the largist firm lu Oermum 
specieUsing In X ru> tnlies, conetnuMl itself mostij 
with other products in no wise did the two firms 
possess the facilltbH for turning out the vast number 
of tubes suddeutj required by the sanitary corps of the 
French army 

Near the end of August, 1014, the military ndnilniulru 
tion of France, forml to immediate action by the press 
ing need, requisitioned 4fi0 \ rav tubes that hapjiened 
to form part of Iho stotk of one of the manufacturers 
at that time But the tuls s ni IkoiI failed to prove sufhclc nt 
in the face of the uiiitlnuullj im reusing number of 
wounded It lieeniui ncnwian to rostoro the French 
ante-bellum X ray tuls fmtorliM to their usual activity 
—at the time thij were lu a disorganised state owing 
to the mobilisation of the men into the arm) The tech 
nlcal personnel was recalled from the front nnd as 
signed to the tank of not only restoring the X ray tube 
Industry, but also of developing It on a far greater 
scale than ever Iwfore 

Meanwhile the Apport brothers of Ollchy, aided by M 
Matignon, professor at the College do France, und M 
H. Bilan succoMled In providing the high grade glass 
which German glass blowers fot years had becu Import 
lug from Fraia'c In the ci ude state and claiming us their 


HTHAT preparedness for tear means more then the 
-* training and armittg of men is now common 
knowledge , but the ex tint to which a nation U 
obliged to meet internal and industrial situations 
which were not foremen is difficult to imagine In 
the accompanying article , Jacques floyir tills how 
Franco suvccidtd in meeting the exigencies of what 
promised to be a most serious situation by making 
her own X tag tubes The story is interesting not 
only for its scientific value , hut also for the lesson in 
industrial priparcdness which U teaches — Editor. 
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own product in the finished glassware. Before the 
middle of November, 1914, the glass makers were In 
a position to furnish the raw materials required by the 
tube manufacturer*. There then followed the rapid Up¬ 
building of the revived and greatly enlarged Industry 

The manufacturing of X ray tubes calls for a high 
degree of skill ou the part of the workers. There ore 
numerous step* lu the work before the complete tabs 
results, and each tul* Is subjected to a great number of 
tests at different stage* in Us construction as well os 
upon Its completion, so as to ensure perfect results to 
the ultimate user There follows a brief description of 
the manufacture of these tubes in one of the French 
factories 

For the sake of convenience, the making of tbs 
metallic members Is considered first. The cathode, 
width Is made of pure aluminum, Is machined In the 
form of a concave mirror, anil facing It In the finished 
tube are the anode him! anti-cathode In many of the 
French tubes tungsten has been adopted for the re 
fleeter, which forms part of the anti-cathode, because 
of Its high melting point As the copper portion of the 
latter member heats at the same time as the tungsten 
reflector, it Is provided with heat radiators and a 
water reservoir for cooling purposes The anti-cathode 
is made by cutting a copper bur of the desired diameter 
Into pieces of suitable length. These are machined so 
that the tungsten reflector can be placed In the center of 
one end, after which the entire piece Is heat-treated In a 
gas furnace and subsequently subjected to compression 
In a powerful hj draullc press As a result of the oom 
pression, the two metals are closely Joined together and 
the copper becomes more homogeneous. It should here 
be stated that the tungsten reflector is carefully ad 
Justed and subsequently soldered after the heat treat¬ 
ment and before the compression The anti-cathode Is 
then turned in a lathe to tho desired diameter and drilled 
longitudinally, so that It can receive later tile tub® 
which serves to connect It with the water reservoir 
On the shoulder of the piece there Is soldered a ooUar 
of platinum, which permits that member to b r ■ an ted 
ultimately with the glass *n the sealing la process 

Tho next step Is the mounting of the anti-cathode cm 
(OoncMsd on pops 110 ) 
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X tf^^eqd, V ^ ^ wUldi the beet freeh 
6e wtihguiehed from the made-up 
oexgdmrtne <• Ottt la Which a email quantity 
«e^ *w4*lt pigoed in a tfer tube This la sec in 
**ttr s*Bt±cfrtly wkm to melt the oofltot* ; the sample 
is'keft ta a matted state for half ah hoar ami It la 
If the batter U pq», ami of the W*b»*t 
qflsBty, ft will almost certainly he clear. On the other 
hajog with taarfarthe or a worked-np hotter a certain 

S tfm Witt he A more simple, hot equally 

^teet, k In which a pieoe of the suspected 
gbotft of the tip of the little finger la 

t&aapoon. ThU U held ever a gas burner, and 
the behavior of the sample la watched Reel butter 
holla quietly, producing a quantity of email bubble*, on 
the other habd margarine, or a process butter, will 
crackle and sputter much In the way that green leaves 
do wheh they are placed on a fire 
Two simple teat* for tea and augur are Indicated 
Om of the commonest adulteration* of tea 1* the dyeing 
of the leave* to make them look a good color The 
fraud is very easy to detect. Get a dean white doth 
and rub some of the dry leaves between the material 
Pure tea which ha* not been treated should leave uo 
mark on the doth, dyed tea will make a very definite 
■tain thgt wftl not easily be rubbed away 
Several additions are now and again made to sugar 
and, without an elaborate analysis. It Is not easy to 
determine the exact nature of these. As a rule pure 
sugar should answer the following test satisfactorily 
Make an almost saturated solution of sugar and water, 
place this in a glass tube, then stand in front of some 
print It should be possible to read the type quite 
dlearly through the sugar solution. In the case of brown 
or raw sugars there might be a certain amount of dis¬ 
coloration of the water, though any turbidness is almost 
certainly an Indication of adulteration 
An unscrupulous baker will work Into his bread as 
much salt as possible Experts say that an increasingly 
large amount of salt may be put Into bread without the 
consumer's being aware of It The idt>a is that bread 
loaded with salt weighs more heavily on account of the 
moisture which it will retain. To find out the real 
value of bread from the standpoint of weight a little 
experiment may be followed Take two samples of 
equal weight, and bake these in an oven for an hour 
At the end of this time weigh again That which Is the 
heavier is the better value The addition of alum to 
bread to make It white (often used to mask an inferior 
flour) Is much to be condemned. Small quantities of 
Slum taken regularly In this way are very harmful 
Happily a simple test for the discovery of alum In bread 
Is available. Take a sample of the suspected article 
and place It In a saucer Then pour over it a solution 
of carbonate of ammonia. If alum is present In the 


S&jijple Food 'f'ests 

Experiments by Which Adulterants May be 
By S. Leonard Butin 



Port sugar when dissolved la wales should be so 
transparent that ordinary newspaper prist 
can be reed through k 



Dry tea leaves rubbed in a white doth, will leave 
a stain If the tea has bees M doctored *” if 
not, (he doth wW show so color 


Detected 


bread It will turn black, but If the bread Is pure no 
change will take place 

A large amount of Jam Is dyod, brightly colored 
articles should always be suspected The point may be 
definitely cRtubllshM In this way Mix a sample of the 
Jam or Jelly with au equal quantity of water Throw 
Into the mixture a piece of cotton wool and boll for hnif 
an hour Now try to wash out the stain If the Jam 
Is pure the stain can lx* easily removed where dye has 
been used no amount of washing will get rid of the stain 

Finally a good test for vinegar may be dewrlbod 
In this cose a common adulteration Is the addition of 
some mineral acid The presence of the harmful article 
is readily disclosed Take a sample of the vinegar and 
add a few drops of methyl aniline vLolet Pure vinegar 
shows no alteration, but the adulterated sample turns 
a blue or a green color 

The Current Supplement 

T^HK article on The /mprorement of High Rolling 
1 Petroleum Oita by the Action of Aluminum Chloride 
In tin current Issue of the Hcientifk Auehicak Sup- 
PtVMENT, for January 21st, Is of considerable technical 
value In view of the im reusing price of gasoline It 
contains tables of tests of a number of oils from differ 
ent sources The WaUrpowcra of Canada summarises 
the facts relating to a nuralter of power possibilities 
some of which are under development, and there are a 
number of excellent Illustrations An Interesting dla 
grammatical sketch Illustrates Trenching and Mining 
Operation j, as curried on at the bnttle front In France 
How Tra.* Heal Their Wnunda describes the provision* 
made by nature for self heullug of lujurles a subject 
suggested by the spettaelc of tree* In the war regions 
of Europe that have suffered from shell and machine 
gun fire Leather Invesliyations glvis many fact* re¬ 
lating to the manufacture of shoe leather that are of 
important to even one Baeteritilogy of Wounds in 
War treats of a subject of ixtreme importance, and of 
the com pi h a ted conditions of the sjieclal case. There Is 
uuother article on MctasUibiUty of Metals, supplement 
lug one recently published. The Largist Gasoline 
Ferryboat dew rlbes and Illustrates a «raft unique In 
many ways that U niuctHsfully operated by ordinary 
gasoline Instead of a heavy ot), as 1* the usual practice 
In vcsrnU of large slxe Washing Utcomotlve Smoke 
tells how the mi taunt* created by a railroad engine 
house In a populous district v\as nhated The Control 
and Prote(tlng of Electric Syatcm* Is an interesting 
Btory of the marvelous growth In the development of 
electric power, and some of the problems that aceom 
panled It The merits of Vast Iron as a Material for 
Jfcplorire Shell* la dbaussed in a short article Tor 
toise Shell Divination is another of the shorter articles 
of Interest. 
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SCIENTIFIC AMERICAN 

Strategic Moves of the War, January 13th, 




By Our Military Expert 


A SIDE from the strong German attack which oe 
currtMl In the Champaign sector during the second 
week of January, and which was thrust back by the 
French counter movement, attention still centers upon 
Bukowlna and the Caernowlt* district, where the Hus- 
•lan offensive continues its efforts to oust the Teutonic 
right from Its position 

Considerable Interest attaches to the Mesopotamia 
campaign, which although not of the charactrr of major 
operations has n considerable political bearing upon 
the Balkan situation ami that of India 
The western line seems immovable as ever during 
the past months, the eastern Hue, from Riga to the 
Pripet marshes remains Inactive, the first Herbtnn 
campaign has been brought to h close by the clearing 
of the district, while the Entente allies are gathering 
strength at Salonlki behind lines whhh are reported 
ai steadily becoming approximately Impregnable The 
situation at the Grecian tlly powerfully suggests the 
lines of Torres Vedrss which Wellington pre¬ 

pared for a drive in the Peninsula campaign—which 
eventually resulted in a Waterloo a few years later 
The map showing the left of the Russian line may 
Well be of Interest as it shows clearly the probable ob 
Jectlvc of the Russian offensive 
Gsernowltx is merely an incident in the campaign, 
Which must be overcome before it can be prosecuted to 
a measure of success. A direct drive upon this city is 
hardl> needed to secure its possession, a cutting of the 
railway line to Koiomea, which is threatened by the 
bend of Russ force In its vicinity, would almost lm 
mediately necessitate the evacuation of Cseruowits, and 
such an attempt may well be expected 
The object of the drive must t>e the Halles Htanlslau 
Koiomea line, three railway centers of importance, the 
connecting territory of which lies almost entirely south 
of the Dniester According to the latest reports, the 
Russian position Is nowhere more than 80 English miles 
distant from this important line. These three towns are 
all Teutonic bases at the present time, the Informs 
tlon that the Csernowits base has been shifted to 
Koiomea Is doubtless true, as a glance at the Russian 
position which threatens the railway will show Pos¬ 
session Of Stsnlslitt by the Russia ns would at once 
sever the lateral communications so important to ex 
tensive operations and the shuttling of forces from 
point to point It is, therefore, the most important 
objective of the Una. 

It to rather evident, upon analysis of dispatches from 
Other Teutonic fields of action, that all available 
Austrian troops have been shifted to this locality with 
the exception of thoee engaged In Montenegro, and the 
Character of the country lends itself so well to defen 
live operations, that it Is highly problematical whether 
even rejuvenated Russia can successfully force through, 
even at a tremendous cost in life The greatest possi 
bttlty of success lies in activity on another front which 
may necessitate the holding of reinforcing troops or 
require a weakening of the Bukowlna line—which is 
rather improbable—to meet 
The deetlnatlon of the forces withdrawn from Gal- 
UpoU enters into the question. There are several points 
to Which these troops, estimated at some 200,000 strong, 
taay be sent, namely, the western line, where a stupen¬ 
dous attempt to break the German line would Insist 
upon the recall of Teuton forces elsewhere, to 
Mesopotamia, that a probability of prompt control of 
the section would be engendered, to the defense of the 
Bun Canal section, which reports from Teutonia say 
is to be attacked In force, or to Salonlki, in prepara¬ 
tion for an offensive return through the Balkans. 

The lot of the prognosticator is an unenviable one, 
yet the rOle must be assumed at times, under protection 
of the law of probabilities From the newly awakened 
Russian at tlvlty, then, It seems probable that at least 
a good portion of Entente strength from Gallipoli will 
find Its way to Salonlki, as action from this point would 
more nearly supplement Russia's efforts than from any¬ 
where else 

From where the Russian line toadies the border of 
Roum&nia, it extends westward by north, practically 
paralleling the railway from NowoseUca to Lilian, al¬ 
though whether It is 0 miles away or 16 it is impossible 
to say, from the meager exactness of dispatches. It Is 
sufficiently dose, however, to establish a very real threat 
to not only Csernowits but Its communications From 
this point the line bends northward, striking the Stripe 
near its junction with the Dniester Reports state that 
the Htrlpa is held by the Russians from Bucxacs to the 
vicinity of Zlocxuw, to the northwest of Tarnopol Be¬ 
yond this point, the line sags westward in the direction 
of Toporow on the Styr, following the line of this river 
to the eastward, around Lutsk, where It again springs 
forward to the river to the northward. 


It is Impossible to exactly locate the line, for amide 
information is not vouchsafed by the Russian censor¬ 
ship , and for such a general article as this, the approx! 
mate position with relation to important junctions and 
rivers is sufficient for the understanding of tha general 
situation. In any event, future developments will be 
rather dependent upon operations elsewhere in Europe 
The operations In Mesopotamia date from the early 
part of April At that time a mixed British army corps 
In which were many Indian troops undertook protection 
of the great oil wells near the head of the Persian Gulf 
Columns were then dispatched up the Euphrates and 
the Tigris, moving upon Baghdad. Late In November 
the forces arrived within striking distance of Baghdad, 
after having fought a hard fight against the Turks and 
local conditions Water was scares and as the dty was 




Tha Bnsriea effeaafrs to Oattcto 


neared, the Turkish forces became too numerous for 
the slender column to successfully cope with and re¬ 
tirement became necessary 
During the retreat, a force numbering about 10,000 
was detached at Kut El Amara at the junction of the 
Tigris and the Shat, and left to hold the place while the 
main forces continued their retreat 
During December, the Turks, rejoicing in the defeat 
of the British column gathered in considerable strength 
in the vicinity of Kut El Amara and succeeded In sur¬ 
rounding the detachment 

A British force left Imam Alllgarbl early in January 
to attempt relief of the Kut position, marching by the 
south bank of the Tigris. At Sheik Said the Turkish 
forces were encountered and those on the north bank 
were pushed back with comparative ease, while the 
main British column engaged to the southward, where, 
it is reported, the Turkish forces were compelled to 
retire, being pursued by the British* 

This British Mesopotamia campaign has been the 
subject of much adverse criticism Abroad. In the first 
place, claim to made that the force sent into the move* 
meat woe inadequate to sooompUsh the desired results 


and that, even If It had been poaritta for the expedi¬ 
tion to cut its way through to 
■tranth would not bar* boon avriUDl, for dMUto 
control of the section. It to, therefore, pot aU kg- 
probable that a portion of the troops released by the 
withdrawal from Gallipoli win soon be actively guMgsd 
in Mesopotamia. 

It to scarcely to be expected that much of the TurkU 
force released from the Dardanelles will be sent into 
Mesopotamia, as U is believed that ample Teutonic 
forces are already In the section to offset whatever 
Entente troops may be present It to, however, not 
entirely unreasonable to suppose that at least a demon¬ 
stration may be made against Egypt, as has been pre¬ 
dicted by the Teuton press tor many weeks, if toe at 
other purpose than that of holding the newip toned 
Entente troops close to their present location. 

Main interest will probably continue to lie with tt* 
R u s si an front. Not only U a general retirement of 
German advance base reported on the south of the Rue, 
but from the north as weUi although there now appears 
no very real threat of menace on the Riga sector. 
How tor the present offensive movement In the south 
will be extended throughout the line to hard to say. 
To adequately man a line requires something like 7,000 
men per mile of front, on a battle line 800 miles in 
length—the approximate contact length of the existing 
eastern line—0,000,000 men should be necessary But 
for purposes of offensive movement, this strength must 
be at least trebled locally, that casualties may be easily 
replaced, momentum secured for the advance and suffi¬ 
cient troops be left after the climax of assault to hold 
the position. 

The front of Russian activity in the south to about 
SCO miles in length—say 200 miles for that port actually 
supposed to be under advance. If the proportion of 
available men for attack Is but 14,000 per mile, almost 
8,000,000 men are necessary for an adequate movement, 
and it to seriously to be doubted whether such a number 
to engaged on the Russian side If they are there, they 
have almost certainly been taken from another port of 
the line 

The Germans have a way most disconcerting to their 
enemies, of breaking out in fresh places. The Teutonic 
intelligence service to more complete than that of any 
other country and, it is reported, finds its greatest 
amplification In Russia. It to then highly improbable 
that Germany does not know definitely where these 
troops have been taken from 

Basing the conclusion upon post performances, It to 
believed that a strong Teutonic offensive to about doe 
for launching somewhere north of Pripet The section* 
between the Nlemen and Vllna seems to offer an entio- ( 
ing ground, for the divergent railways from Grodno 
as a base, form two radiants of supply and the mala 
line of the railway which furnishes the lateral com¬ 
munications for the Russian front constitutes s prise 
well worth striving to secure* 

It need occasion no surprise, then, if this section be¬ 
comes the scene of great activity In the near future, 
unless the Entente allies strike beforehand in some 
now unknown quarter 


Eating Raw Food 

C OMMENTING on tee recent “raw food" school, 
Dr Toulouse, a French physician, points out some 
of the advantages and drawbacks of the idoa of con¬ 
suming all food raw Naturally to our common prac¬ 
tice this to often done and erven to the case ofuipimai 
flesh such as oysters, dried beef, and othettyipk foch 
substanoes are well digested, even better, it 4s ctofmui, 
than cooked meat Salads, radishes and all ftettf^re 
eaten raw, and while they cause more work 
digestive organs by the character of the ceftu 
such conditions, on the 9 ther hand they afford 1 
which greatly aid to digestion. Comparing the 
systems, cooked or raw, the latter to the : 
for preserving Uto, tor whom the'syetefa ls dfffrired of 
all fresh food, discams ef tfc* seorhutie type Me w , 
espeetolly to Children. The only drawback ritk fityr 
food to that U may bring dlseuiM g e rmS » white dMdtyg 
destroy^, and teto itmtelorafinn above rtmtehte 
oookloc la anaMNoalkaw. Botova* aaifapoHoat 
point to that eortaia .UiMati ua qrtt* rurtfatoftr 
arm tt, mart mkritiema, 1 «. dftot j rii ri pto U l 

rack u taut and pm; tad arm tbo n**» nna 
of tho a am ooart,rtoh v toalrtrt oMM art aornuumm. 
la tha far egging tha artriftte of t«Mo rig* agt rtrtM 
orrt, tort la tut, eeokto* dovriog* o *M* 

to the eorratVai of dtsiMJtfth suMewMiLsIhfi^MMV ibis 

fartfad hrt «rt thopptrt,whoy-Hto i lw<ac rt^ri» 
«awr! 
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AJNr ifl pmtb* of th* greatest war to history, Great 
Britoto has shown by bet nary that 4* supremacy to 
elbeptotaiy vital for a roeoeufttl carrying cm of a 
gi*i»tifrOkW>aifn--sh* has also shown that by secret 
twitfcpfc tat undertook to keep tbe nu open while 
other Mro*t salUtery nations provided tha fighting 
foNoi H la Mama unbelievable that after all tbe 
lessons that tea bar# learned tn tbe pact few month* 
tfefcf no OeatdU *tepe have been taken to Immediately 
ttanmenoeabd make good the weak, places to oar Navy 
ttotoet be borne to mind that the Doited State* of 
America to really to a more perilous position than 
England. We hare an Immense sea ooast connected by 


a canal that to time of war would be In danger of 


destruction at a vital point, which would at once divide 
our Wavy, Seeing that we do not wish to make any 
alliance* with Europe or Asia we must always make the 
allowance of being attacked by a combination of powers 
I see It advocated that by 1925 oar Navy should be as 
strong as any two powers except England Now if 
England to all her shipbuilding politic* had made the 
same rule she would be to a different position today 
For Instance, If England had said, we will always have 
as strong a navy as France and Japan, and not count 
Germany, where would she be to4ay? Seeing how 
treaties are Almost worthless when the actual trouble is 


Imminent, does It not behoove us to have a navy equal 
to England**, Does the average man know how many 
miles of sea coast we have, to say nothing of our distant 
possessions, of a possible hostile continent to the north 
and another one to the south only waiting to fly at our 
throats when the proper time arrives? We must look 
at It from the point of view of a nation, absolutely 
alone, with no defensive alliances, and liable to attack 
on both coasts. There seems to be some attempt to 
make an alliance with the Booth American Republics. 
Again let us look at the geography The strongest 
countries, namely, Argentine, Brasil and Chill, are the 
farthest away None of these countries has a very 
large navy and in case we were attacked by any Euro* 
peso combination tbe South Americans would prob¬ 
ably decide that the place for their own navies was at 
home—also et present none of these Republics are to 
a financial position to start out on a big navy pro¬ 
gram. So It Just remains for ourselves to take note 
of the lessons that are being learned to the present 
conflict and If possible see to It, and correct some of 
the mistakes and not be found short when the time 


comes Why cannot the people put full faith and con¬ 
fidence to the Navy Board and Immediately vote the 
money without a quibble or dissenting vote and start 
now at once to put our navy where it should be? I 
remember several years ago making a trip down the 
River Clyde from Glasgow to the tea, and both sides 
of that little crooked river were simply lined with 
shipbuilding yards capable of building anything from 
the u Lusitania ** to a " dreadnought" These were all 
private yards and to almost every yard there was a 
warship of acme kind to course of construction and I 
distinctly remember at one yard to Greenock two targe 
battleships on the slips, one cruiser being finished fitting 
out and three 10,000-ton passenger steamers for Sooth 
American trade—and all this to only one instance of 
private enterprise with government help Now at the 
pres en t time we are In a better position to build a navy 
than ever before to the history of the country All 
our shipyards an working overtime on order* for cargo 
ships and all the machine shops connected with the 
yards afe to good shape. So why cannot these same 
yards be encouraged to bid on navy work with a pros¬ 
pect of continued ordery instead of the yards drifting 
back to their old pre-war stage? It must be remem¬ 
bered that, when tiie wav to over there will be a feverish 
activity in European countries for the building of all 


cla us e of shipping, both mercantile add naval, and we 
•hall haVe bo mast this combination, Tfe show what a 
tew «^b qur mercantile marine had reached before the 
wart Our only transatlantic line from New York to 
®wop* had no longer catered foe first-das* passenger*. 
Now that Shippers and the poop)* to general see our 
wmkttopi In toe scarcity of American cargo steamer*, 
Could net Something t* done at onqe by Congress to tote 
a subefty tor every Coa of expert carried to American 
bottofast HAsnsthfag to not done right oft to protect 
> shall ttevar be able to meet the 
^thesis oomto* Pom the aver* 
uliitotfl M jkmdriMn Atoning on 
M*. *<***»• taw** to 
ni to * tta cow*** 

jj oft American, htoifcitt on Amaft* 
Rif tout tmitof^litoriftMo^ 



ftWongtoq worn and dedtofficar* being Ameri¬ 
cans, tot stoker* and deckhands are mads up of all 
hatiofthHtto*. Now Germany and Groat Britain have 
theft torgs passenger end cargo steamers in every 
comer Of tbe globe and almost aR tbe officers and in 
many cases the engine-room staff ere naval reserve 
men, Who to time of war are capable of being trans¬ 
ferred Immediately on to transports, home defense 
ship*, min* sweepers, etc. Where are we in time of 
War going to get the trained men to replace the lives 
lost to the stoking of, suppose, two dreadnoughts? The 
making Of a naval seaman is becoming more and more 
of a problem every year, and once having picked out the 
most intelligent and useful men and trained them, why 
not have them in naval reserve? A few months ago 
the old revenue cutter 44 Woodbury ” was sold out of 
the navy for a song and destroyed Now how much 
more useful she could have been lying anchored to any 
coast seaport as a training school ship for boys. Every 
State has its reformatory schools. Why not have the 
Government loan one of those old ships to each section 
having a port and use them for training and fitting 
these boys for a seafaring life? We have plenty of 
farmers, but It takes years to make a good sailor and 
we have In the majority of these bovs the foundation 
of an excellent lot of sailors and by the time they are 
18 to 20 years of age they would be invaluable as sea 
men on both the naval and mercantile ships of the 
country 1 would also advocate a very vigorous adver 
tiring policy to reach the rural districts where as a 
rule, a very large number of the best young men are 
drifting to towna at an age when they would be moat 
easily trained and would make good, rugged sailors 
There Is no sailor in the world better paid and better 
fed than the American sailor, and the chances of ad 
vancement are very good to anyone who puts his best 
Into the life and pushes ahead Why not have a special 
corps of moving picture films to tour all the smallest 
towna and give a free show of life In the navy—and 
have the advantages, the pay, and the Inducements of 
fered by the navy posted In every post office In the 
Union, instead of to only the prlncljjal post offices of 
the State, and also have a working agreement between 
the remitting officers of the navy and tbe heads of our 
own steamship lines, so that in case a man is not 
eligible for the navy on account of some very small 
defect he could be found a position in the mercantile 
marine? By the man** actions of attempting to Join the 
navy is shown that he desires a seafaring life, so why 
lose track of him altogether when he is still fit for the 
upbuilding of our merchant fleet? I have seen it 
quoted that we have at present all the naval sailors 
necessary, but If our shipbuilding program la car 
ried out we want to start at once on a policy of mak 
tog the naval and mercantile marine known to all our 
young men os a patriotic, healthy, and prosperous life. 
Every year we see thousands of our young men going 
through high schools and graduating What has been 
done to Interest them, the most Intel {gent la the coun 
try, to adopt the sea as a profession and once more get 
the Stars and Stripes seen In every see ? 

Sebago Lake, Maine Patoiotio 

How a Rifle la Sighted 

To the Editor of the Scncrmnc Ameoican 

In your inane of Dec. 11th there U an article headed 
“How a Rifle 1* Sighted ” which, while very accurately 
describing the sights on the various military rifle* 
gives such a curious description as to how one sights a 
rifle, to aiming that 1 feel I must answer It 

The writer of this article says 44 Normally the shooter 
sees the rear sight sharply for an instant, as he draws 
the front sight into the notch, then, trying to hold the 
front sight into the notch, then trying to hold the front 
sight to Its correct position, he focuses ou the mark 
By that time the rear sight Is very blurry and fuaxy, 
because the eye Is not to focus for something 15 Inches 
away, bat for the infinity of distance” 

Now I have shot all my life, and often I have to 
shoot to save my skin, when shooting dangerous game, 
and I have never had tbe things happen to me de¬ 
scribed above. 

The rear sight never “ appears blurry or fussy" to 
me, nor do 1 44 see the rear sight shatply for an In 
atant 99 end then try to do the same on the front sight, 
nor do I hunt for the object I want to hit by moving 
the front sight about ^ 

What I do, and I think all big game shooters will 
agree with me, is to entirely Ignore the hind sight 
I look at the spot on the object I want to hit, (or, If It 
to moving, at oh imaginary jpot the right distance in 
front of It), bring up the rifle and as it touches my 
shoulder, the front sight to on the spot I want It, the 
front right to just right to the middle of the notch of 
the nor right and the rifle goes off. 

The whole pf this process take* place instantly and 
mechanically I have my aiming eye focuaeed on the 
object l want to hit all the time. I never try to get 
a dear view of the hind sight, any more than a man 
with a shot gun does. I look at the object end tbe 
rifle oo ffi te up aimed 0orreotiy. 


I remember when typewriters first were introduced 
the same idea of not being able to focus the eyes rapidly 
In searching for each letter and then striking It, was 
thought to be very tad for the eves, but a writer on the 
machine can shut his eyes and type with accuracy 
The moment a man begins to hunt for his sights he 
Is no use for practical shooting at rapidly moving ob¬ 
jects, although he may be able to hit a stationary 
target when he has unlimited time to f<x us his eyes on 
various objects and then begin to hunt about with the 
end of hla rifle, and then think about squeezing the 
trigger 

I find the peep right no use in the durii of the even 
log or early dawn, when most of one h shotti aro taken, 
also in a thick wood the peep sight In uscltaa 
For extreme accuracy, where thert is time to take a 
stationary aim, the telescope Is far In h<I vance of any 
peep sight but the open rights are tin only practical 
ones for game shooting and In consequence, 1 should 
imagine, for military pur]*»icH w lu u the object is 
moving Walter Winans, 

Olympic Games of 1008 Champion Hunting Rifle Shot. 
London England 

Submarine* vs Battleships 

To the Editor of the Hcifntiku American 

Mr Roger 1* Gordon In a Utter to you published 
Jan 8th In jour correspondence column states alnitit 
submarines “ They are worthless, practically, for de 
fenae If the enemy, through the weakness of our tattle 
fleet, secure* control of the sea, he will, as at the Dar 
dandles, take measures to neutralise them 99 
The Allies tailored there were no submarines at the 
Dardanelles and quoting from their own words, “They 
hoped to do something before the pests arrived.” One 
of tbe pests arrived and accounted for two battle ships. 
There are many of the pests near the Dardanelles now 
and the Dardanelles campaign la a failure 
Why have not the Kngllnh dreadnoughts entered the 
Baltic? Because they feared the German submarine 
In my opinion the submarine to ideal for defense. 
Now for the offensive 

The English submarine has entered the Baltic, where 
the dreadnought dared not go Much damage was 
done there by the English submarines. 

Tbe French and English submarines have entered the 
Sea of Marmora where the dreadnoughts could not go. 

Except in tbe Baltic no Germau or Austrian ship has 
been 50 miles from a friendly port except the sub¬ 
marine* 

I believe no dreadnought of the present design can 
operate near a hostile port, if that port has submarines. 

The Allies control the sea One reason for that Is that 
they have two or three times as many battle ships as 
the Central Powers But the thief reason is that they 
have ports all over the world and the comparatively 
few ports of the Central Powers are shut in. Ships 
from those ports can not get to the open sea without 
passing the ports of the Allies. 

I congratulate the Administration in casting off the 
cobwebs and asking for 85 coast defense and 15 fleet 
submarines. 

F A. de Peyotes. 

New York 


Tide Power 

To the Editor of the Sc dcntitic American 
I n the article entitled Future Possibilities of Elec¬ 
tricity (Dec 4 page 400) the author writing of the 
inherent difficulties of utilising the energy of the ro 
tatlou of the earth refers to the energy of the tides as 
largely moon jx»wer' 

The slip to one of no great importance in the article 
but it involves a point on which many of your readers 
may bo a little lmxy 

If the earth rotated In a longer time than it takes 
the moon to revolve around It, the friction of the water 
on Itself and the Interference of land masses would 
retard the tides tahtod the moon Then the pull of 
the tides on the moon would retard the moon and 
accelerate the rotation of the earth As the earth 
rotates more rapidly than the moon revolves around It 
the tides are tarried ahead of tho moon and their 
pul! on the mmni tends to accelerate Its motion at the 
same time It ntardn (ho rotation of tho earth A de¬ 
velopment of power from the Incoming tide might 
lessen these effetts bj lessening the height to which the 
tide would otherwise rise , but anj development of 
energy from tho outflowing tide would decrease its 
reaction upon the earth by which It returns some of the 
energy of the rotation of the earth it had absorbed dur 
tog flood tide and It would prolong and Increase the 
effect of the forward pull of the tides on the moon 
Stated mathematically the attraction of the tides on 
the moon may be divided Into two components, one 
toward the center of the earth and the other tangential 
to the moon's orbit. Tbe tangential component carries 
the moon even a little farther from the earth and to 
creases Its potential energy at the expense of the energy 
of rotation of tbe earth. 

Geres. California. M K TAtxrfa, 
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The operation of lopping the branch©# from the felled tree and cntdag the 
bole Into logs. Sweden 



The Pine Needle Oil Industry 

How the Thrifty Europeans Utilize a Waste Product of the Lumbering Industries 

By Samuel J. Record 


The dint illation of the mrdles, cones and twigs of pines, spruces, cedars, 
firs, and other conifers is on old established industry in Burope In America, 
however , the indust t y has been of a spttradio and uncertain character and it is 
doubtful if a single commercial plant ii now in operation. 

The amount of pine needle oil used annually in this country is not known. 
The importation of the principal firm handling this product is about 12,000 
pound® a year The selling price last November, 1915, wat 85 oents per 
pound — Editor. 



Loading the begs of pine twtge and needle* oa 

to the factory Sweden 



ue la 
Fora* 


Sendee Experimental Plant 


I N Sweden the manufacture of pine 
needle oil, extract, and other prodiu ta 
from SHnus sylvestris L. Is an Industry of 
considerable Importance The largest 
plant which la located at Jttnkttplng la the 
outgrowth of a very small beginning made 
by an apothecary 80 years ago Since 
1907 It has been ojs*rated by a limited 
liability company under the style of 
" Antlebolaget A pot oka re Alfr Oarlsaous 
Enkas Tallbarrsoljofabrlk ” The accora 
panylng Illustrations of the Industry In 
8woden were furnished by this company 
The raw material Is a by product of 
the lumbering Industry and gives em 
ployment to farmers, pennants and j>oor 
people In the district win re the factory 
Is located After the trees are felted and 
trimmed, women and children collect the 
branches, with a loug curved knife they 
cut off the twigs with their leaf clusters 
and small cones and i»ok them Into large 
burlap bags. These are then loaded on 
wagons and hauled to the factory 
In the plant is a large chopping ma 
chine which cuts the len\es and twigs Into 
vory fine pieces to make distillation 
rapid. The stills are large wooden re¬ 
torts with a cajwclty of several thousand 
kilograms of the raw material Hteam Is 
passed through the mass and with the 
liberated volatile oil la condensed and 
later refined This product, known as 
Swedish Pine Oil or officially os Aether 
oleum Plnl nylccBtrls is a thin, Uear fluid, 
colorless or with u slight greenish tinge 
giving off the peculiar aroma of Scotch 
pine needles. It Is liottled and Mold for 
use In tiaths, as a deodorant In hospitals 
and skkroomfe, and for \arlou* medicinal 
purposes. 

The non volatile extract that remains In 
the still Is drawn off and refined Into pine 
needle extract U$jd tractum Plni spices 
Iris) Tills extract Is used solely for 
baths Thu *i>cut needle* are dumped out 
In the open and after air-drying are used 
for fuel in the plant 
The Thuringen Mountains of southern 
Germany have tong been an Important 
source of pine need It oil (Flchteunadelfil 
or Klefernadoltil), extract awl similar 
products. The uoedles and twigs of the 
various kinds of pine trees, especially the 
mountain pine (Pinux pumilio Haonke) 
are used for this puriamo Thov are col 
lectod the latter iwrt of Mav or early in 
June cut into small pi«*ces and distilled 
For KiimII opera! hum an ordinary phar 
maceutkal min i» »utfi< lent but for larger 
plants special apparatus In employed. The latter con¬ 
sist* of a cylinder with a false bottom, which allows 
the steam to pass upward through the mass of needles 
and out into the condenser The false bottom Is usually 
made of sine ami Is perforated, the central part rising 
In the form of a cone or funnel to forflltate the steam 
lng of the mass The distillate flows Into a Jar and 
most of the oil rises to the surface and Is skimmed off 
from time to time Some of it, however, remains in 


the water which is usually subjected to a rectify 
ing process or to an application of salts to prevent 

wttfc. 

firing the process of distillation some of the s t ea m 
coripfenaes in the cylinder and flows down through 
the perforated bottom carrying with It vkrtotw resin¬ 
ous, albuminous, and tannated substances* tTfcis liquid 
Is dfewa off and evaporated In a vacuum ap¬ 
paratus until the desired consistency is reached. 


This product is known as pine-needle ex 
tract, but It Is nooemry to mix pine- 
needle oil with it to give it the proper 
perfume. 

The mass left In the cylinder is taken 
out, dried, and shredded, and then per¬ 
fumed with pine-needle oil and used for 
pillow and mattress stuffing. It la reputed 
to be healthful and vermin proof. 

The needles and branches of the moun¬ 
tain pine are also distilled on a large 
scale In the Austrian Alps and the oil ob¬ 
tained from them is extensively used In 
soap making and other purposes of per 
fumery 

In Switzerland and Tyrol the oil of the 
silver spruce (Abies p cctinata D C ) Is 
extracted la a pure state it has a very 
agreeable odor and U, therefore, largely 
used as a perfume The young cones of 
the same tree are distilled in Switzerland 
and Thuringia and the oil appears on the 
market as pine needle oil It has a milder 
odor and lower specific gravity than the 
oil prepared from the needles. The oil of 
the common spruce (i*iooWft>cat#a Lk.) Is 
produced In various places In Europe 
Spruce oil is extensively used for per 
fuming various compounds, especially 
shoe polishes. 

The use of so many different kinds of 
conifers to produce leaf oils, and the ten 
dency to group them under common 
names have lead to considerable confusion 
in .nomenclature so that in many cases 
the botanical origin cannot be traced with 
certainty even from the latln labels. 

A more serious matter, however, and 
one which has done much to retard the 
development of the Industry Is the debas¬ 
ing of pine needle products with oil of 
turpentine Regarding this point. Prof 
Garl Th. MOrner, a Swedish authority on 
the subject, says (Svensk Farmaoeutiak 
Ttdakrlft, 1918) M The conditions pre¬ 
vailing nan be denoted as far fran satis¬ 
factory Laying astde the question ac¬ 
cording to which technique the large 
quantity of oil of turpentine has been 
added (direct admixture or the use of 
on of turpentine as 4 menstruum *, the use 
of Improper crude material, i. «„ Urge 
branches, etc.), on* finds that in too 
many oases the droumstaaoes point 
towards a tpo large quantity of tmrpeu 
tine and in cdhnectiou herewith a too 
•mall quantity of the respective oils 
specific, moke valuable constituent parts, 
in other words, towards Inferior prod¬ 
ucts. In many ease* the *hmnNMi 
quantity of oil of tprpeotine, or other totSga 4* or 
both, la at the aaiha time *0 (tanlnatjna that tbo 
protfoet* can not joaUy data the dbm glm th* atm 
tat moat ta fl wi gPhie d ha iMtayM, (Hite fa tw 
in aptta of Ota feet that fee (rate rnarka tadwte jtoch 
epithet* W ‘tahte*.’ 'oxtrafetn,’ aptf ofean.1 

Of 98 profeate «naly»«l Mfe <X*fc U ofe fe. jfetr. 
•ctartaai aa perfectly foot- 
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U'gtoritot h*twre In addition to tb* oli It is possible to obtain from the recently established, has already met each success that 

IP#/ 1 ' r v ^ „ tuno40m a fibrous product known U pine wool Pine the manufacturers have added twenty nine loom* to 

% Sjodgstry oa* tttet ne«Xl#4 oowtot of thread Ilk# bundles of tough fibrous their work/* 


to AmfrirthU fo potetel* that 
t *** *tt*W*rt*l buri*. The 
fE,L|Wi iterrito has been ooodocttog a eerie* 
to detevmtoe the yirid and com 
pbittfo* 4? the leaf one of the more important 
a ttow to ntllixlnf what la not only 
*, tyPto |h»dWt of logging opmratioms but a lire 


material which provide the strength and pliability of 
the frees leaves If distilled without preliminary 
chopping the spent leaves con be freed of the non 
fibrous material by boiling in a soda solution, followed 
by a series of washing drying and heating opera 
dona. The resulting fiber representing some 13 per 
cent of the fresh needles Is fine, strong, and elastic, 


mamfci wen* In order to prevent forest fires resembling hemp and can be curved, felted or woven 
L 1 Though darkened by the 



Catting m achine for chopping pine needles and twigs Into pieces for the retorts 
Carlseona Bnka, Jonkoptng, Sweden 

It Is usually necessary to dls 
pose of the slash In some 
way, either by burning or by 
** lopping *' and scattering the 
limbs so that they will lie 
close to the ground and rot 
quickly This work is at 
present a dead expense which 
In some Instances at least 
might be turned to profit bv 
distillation of the twigs and 
needles 

To obtain specimens of the 
oils a small distilling apper* 
tus was constructed that had 
a capacity of from 350 to 400 
pounds of chopped needle#. 

The device consisted of a 
copper heating vessel emr 
mounted by a detachable 
copper container in which 
the chopped needles were 
packed The bottom of the 
container was fitted with a 
brass wire screen through 
Which the steam from the 
boiling water below made its 
way Into the charge A re¬ 
movable cover was connected Cutting ptoe needles and twfas In a feed cbopp 
with the condenser—a copper Ferret Service experiments 

ooll In a galvanised tank 

through which cold water was flowing The distillate was plastering. **mie pine wo 
collected in a large battle from which the water wa» which wa# claimed to 

drawn off from time to time and returned to the heater the nearest approach 

The twigs and needles were run through a feed batural wool ever ma< 

cutter and chopped Into lengths of from one half to from vegetable fiber ai 

one inch. Ko twigs more than one half inch In diameter intended for spinning ai 

were included. In acme instances the needles alone were weaving Into mattings ai 

used, but this selection of material was not considered carpets, and represented 

Justified by the small difference In results. Although take and retain dyes wit 

the oil from the leaves consists of sromstic compounds, out a mordant 

While the ofl from the twigs is of aliphatic derivatives, la Bulletin No 13 of tl 
the composition of the product obtained from distilling U 8, Division of Forest 

needles and twigs together is not seriously affected if published In 1896, t 

only small twigs are included. Charles Mohr makes 11 

The time d*pslng from the time the fire was lighted following statement i 

under the heater until the distillate appeared was be* carding the utilisation 

tween two and three hours Seven of right hours were the needles of longte 

required to complete the distillation process, the spent pine: *The green leav 

needles were dumped from the container by »efini of a of the tree furnish by dJ 

twinging pole which lifted the cylinder from the heater tillathm an eaeentlal oil 

The oil from the receiver was dried, filtered, and balsamic odor closely i 

wrigMh and the percentage yield based upon the aembling spirits of turpe 

orifhMd bright of material in the charge. tine. The so-called pi 

Theyirid from different species of oofilfera was found wool is made from ths 

to tore greatly, as follows cellular tissue, being heati 


soda treatment It can lie 
bleached and afterward 
dyed if desired The long 
needles of some of the 
southern and western pines 
are particularly suited to 
the manufacture of this 
fiber Since the leaves 
cannot lie chopped it is 
necessary’ to <*ru#h them In 
order to free the oils 
At the Worlds Indus 
trial and C otton ExihihI 
tlon at Now Orleans 30 
years ago, one of the ex 
hlldts was sample* of pine 
needle produc tH from North 
Caiolina In this rolUi 
tlon whn pine hulr for ut»- 
holsterlng purjKjHefi, lx lag 
** go prepared aa to pro 
serve the balsamic odor 
another grade for use an 
a subatitute for hair lu 



In i food chopper, tor n» In United Stales 
vice experimental still 


In 1004 U 8 Patent No 758,874 was granted to two 
residents of 0rants I’hhh Oregon, covering a method of 
treating pine needles One of the < (aims roads ‘ Bub 
Jooting pine needles to the at tlon of steam to liberate 
the oil and obtain the extract, crushing the needles to 
remove the wood from the points thereof contorting 
the crushed needle# Into fiber, shaking the fiber and 
sifting the same to remove dust and waste, and 
washing wringing and drying the HIht” A com 
pany was Incorporated and a plant said to have uiHt 
150,000 was erected at Oranta Pass After a few year# 
the undertaking was abandoned and lias not Ihhml 
resumed 

It ia interesting to note that, coincident with the 
investigation# of the U 8 Forest Service, the Forest 
Research Institute at I>ehra Dun India, is urg 
ing the utilisation of chir pine (Pinu* lanyifulla 
Roxb ) for the production of pine needle oil and other 
prtHluets 

It was found that chir needle oil la of stand uni com 
position, and the content la 0 37 per cent based on gro< n 
weight or 1 4 j»or cent calculated on dry material On 
the basis that a tree products 400 imunds of needles 
yielding 0 57 per cent of oil, It i# estimated that the 
Kumaun ( inle alone could produce 45 000 pounds of 
oil, or about 5 000 gallons It la projwsed to dhtdc 
the work between a number of small portable distil 
Icries located near felling areas. A typical distillery 
would consist of one js>rta)>le boiler of 5 N II P, a 
battery of two stills worked by It, with a capacity of 
400 pounds each. With two charge# a day the yield 
would i>e 012 itonnd# of oil per day or fltsait 25 gallons 
of oil per month of 25 days. The cooperation of the 
medical and sanitation department# is urged with a 
view of treating a good demand for the oil and by 
products 

Deriving Fat from Yeast 
By Our Berlin Correspondent 

A T the recent meeting of the Experimental and 
Arndt in teal Krt*cry Herltn, Prof Delbrfitk made 
n startling impoundment It bad been, he said, the 
constant endeavor of those attached to that establish¬ 
ment, from the outbreak of hostilities to utillxo yeaat 
not only as a producer of albumen but for yielding- 
fat Now a pupil of the Institute of Fermentation 
Industries, Herr Ht hrettkensage r, had mnt a package 
from the trenches the content# of which turned out 
to be a dried fungus mass On txamlulng this under 
the microscope Prof Llndm r found each Individual 
cell of It to bo filled with a drop of gelatine The 
fatty yeast so long sought had at length been dis¬ 
covered 

On further < xaminntlon the jeast proved to contain 
18 per cent fat and HO ik r < cut albumen Expert advice 
goes to show flint already a jralm t containing 10 per 
cent fat could lx. worked on a commercial scale with 
good results Attempts were at first made to cultivate 
the new vc.o#t according to the same process as albumin¬ 
ous yetwt, but in accordance with ils special character. 
It uh# found to require much rest, and, therefore, It 
was reared in thick layer# on Iron plated. 
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plastering, some pine wool i 
which was claimed to be 
the nearest approach to 
batural wool ever made 
from vegetable fiber and 
intended for spinning and 
wearing Into matting# and 
carpets, and represented to 
take and retain dyes with 
out a mordant 
In Bulletin No 13 of the 
U a Division of Forestry 
published In 1896, Dr 
Charlea Mohr makes the 
following statement re¬ 
garding the utilisation of 
the needle# of longleaf 
pine: u The green leave# 
of the tree furnish by dis¬ 
tillation an essential oil of 
balgamlc odor closely re* 

aembling aplrits of turpen L — - -,-, 

tide. The pine’ WotxUn ntprt* tor di, 

wool is made from their 8 

cellular tissues being heated 

with a strong alkaline solution at boiling heat, the re¬ 
maining fiber bring cleaned and carded This pine 
wool Is used In upholstery, and la said to be of value 
aa an antiseptic dressing for wounds. Of late years it 
Is manufactured Into various kinds of textile fabrics. 
One fabric Is a carpet which resemble# cocoa matting 
•ooewhat, but is closely woven and Is naturally of & 
rich brown color and very durable. This industry, only 




Wooden retorts for distiffiag pine needles at Carissoos Buka Plant, Jdnkdpfnf, 
Sweden. Boiler-room shown at right 


The Pate and Oil# War Committee, which was lm 
mediately Informed of the discovery showed its great 
Interest In the matter by awarding a considerable sum 
It Is thought that the discovery will even during the 
period of the present war reach a stage of practical 
utilisation 

The large-scale production of fodder yeast Is likewise 
proceeding most satisfactorily 
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Waste Newspapers as a Fuel for Military Camps 

I TALY has aptly and inexpemdvely solved the prob¬ 
lem of supplying her soldiers, who nre camiwlgnlug in 
the mountains where dry wood Is scarce, with suitable 
fuel for their camp Ores. 

In all the leading cities of Italy there have been 
organised bands of boys and girls who go about collect 
lng all the discarded newspapers they can find These 
are brought to establishments where other bojs and 
glrlfe convert the sheets of paper Into solid rods of fuel, 
under the direction of women teachers These are then 
cut Into short lengths and packed In Individual bags for 
distribution among the soldiers in the mountains. 

It la said that the compressed paper fuel is not only 
entirely satisfactory for the purpose Intended but also 
most convenient Should a soldier desire a little hot 
»ottp or coffee he only requires three or four pieces of 
this unique fuel to beat the food Lightness Is another 
consideration ki favor of the Improvised fuel, especially 
la the moantJna where weight Is a paramount factor 

TnuupofWhie Bungalow Drawn bj Runabout 

T O provide himself with a comfortable shelter at all 
times while on bis journeys about the countryside 
engaged in distributing religious literature, 8 W 
Beasley, of Pomona, (*llf, has had built for his use a 
transportable bungalow that Is drawn by a light runa¬ 
bout The method employed In distributing the weight 
of the transportable shelter as well as In the application 
of driving power to the wheels makes this odd road 
train of more than passing interest 
A careful examination of the two accompanying 
illustrations reveals the fact that the rear wheels have 
been removed from the runabout In their place Is a 
Jack shaft provided with a differential The runabout 
frame Is extended back to make the front wheels of 
the house serve as the middle set of wheels for the 
train Strange as It may seem, the automobile Is not 
marred In the least and It can be changed back into 
Its original form within 20 minutes by removing the 
sprocket wheels and disconnecting the extension. When 
the owner arrives at a community where he desires to 
carry on his extension work, he can disconnect the 
bungalow member of the equipment and ride about the 
locality In the runabout. 


The shelter, whh h the owner calls an “ autumobnn 
fculow/’ la most complete and comfortable Ita sleeping 
accommodations comprise one full sized and three 
three quarter alxcd beds When these are folded up 
there is a curtain on the Inside which serves to shut 
them off from the living room. On the other hand, 
when they are folded down the same curtain forms a 
roof and separate Bide curtains can lie buttoned on to 
completely enclose the bed with canvas At one end 
of the bungalow Is a gasoline range, with a sink beside 
it Hot and cold water is forced up from a tank under 
the house by means of an air pipe fed bv a btcyUe pump 
Above the sink Is a china closet white to one side Is 
a linen closet and a cooling closet. In the middle of 
the room is a collapsible dining room and library table. 
A dressing room of about the same size as a telephone 
booth U placed at the opposite end of the house, and 
In one side of It Is Installed a clothes press Just out 
side the dressing room la a built in writing desk, with 
a mirror over it Beneath the desk Is a built in book 
case. The accommodations. It la believed, will com¬ 
fortably house five people 

“Day and Night 9 * Danger Signal 

OT WITH STANDING the fact that the red lamp or 
flag Is being supplanted as a danger signal to a 
great extent, it will be several generations before red 
has ceased to be popularly regarded as an Indication 
of the presence of peril The red light has been made 
use of In the design of an entirely new typo of railroad 
warning recently built by the Southern Pacific Com 
pany The feature of the signal is the fart that the 
red lamp is utilized as a daylight signal as well as for 
night use Ordinarily a red light which shines out at 
night, cannot be seen when the sun is In the firmament 
above, but this red lamp la placed to the rear part of a 
3-foot tube which la suspended in a horizontal position 
on a post at a point about on the level with the eye 
This device constitutes a distant signal principally for 
warning automobltlsts of the presence of the crossing 
which is 100 feet beyond The open end of the tube Is 
pointed away from the crossing so that the point of 
red light is seen clearly in the center of an inky circle 
by the chauffeur when he is several hundred feet away 
from the tracks, where be has ample warning to look 
out for trains. As a further means of attracting atten¬ 


tion, there la a Urge disk surrounding the tube which Is 
painted red with white stripes. The first of these stg 
nals were erected at the crossing In Troplco, Cal, and 
the device has been regarded with so much favor that 
its use will be extended to other points along the line. 

An Easy Way to Waterproof Clothe* 

H UNTERS, fishermen, and other lovers of out-door 
life, may find It to their advantage to take a leaf 
from the advice of the French Academy of Science 
to soldiers on the subject of waterproofing their gar 
monte. The process recommended la simple and easy, 
durable, Inexpensive, and does not injure the appear 
once of tlie clothes. It consists, according to La Kature, 
of a very slight Impregnation of the fiber of the cloth 
with wool fat This Is dissolved and diluted In a 
neutral, anhydrous, and volatile liquid. One takes 5 
to 10 part* of Adept lanae , procurable at almost any 
drug store, liquefies It in a little chloroform and dilutes 
with 90 to 05 parts of gasoline (essence of petrol) 
The entire uniform, braid, buttons, and all Is Immersed 
In It, squeezed or stirred In It for a few minutes, then 
wrung out and dried in the air 
The woodsman may complete his preparations to defy 
wet weather by giving his heavier equipment, bags, 
legging*, etc, another treatment recommended In the 
same journal to render articles of coarse cloth or canvas 
impermeable. Such articles are smeared thoroughly 
with a mixture of talc with 50 per cent vaseline. Red 
vaseline Is best, since It costs loss and gives an at 
tractive khaki color The paste is applied much like 
shoe blacking, and Is then rubbed In vigorously with 
a brush to make sure of an Intimate contact 

Mortar from Carbide-Mod 

N the production of acetylene gas from the union 
of calcium carbide and water, the residue consists of 
a considerable amount of M carbide-mud." Hitherto 
this has been considered useless, but the Increased use 
of acetylene during the war has resulted In such large 
quantities of this byproduct that German chemists 
have been trying to find a use for It It la now an 
nounced in the Chcmiken Zeiiunp (Berlin) that when 
mixed with 40 per cent of building sand it provides 
a very usable mortar, which hardens well and binds 
the stones firmly together. 
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Floating water mtD need In the Caucasus, which continually changes Its 
location tn accordance with its trade requirements 


Btee Terrscet of the Philippines 

R ESEMBLING the great works of Nature such as 
the Grand Cation of the Colorado and Yellowstone 
Park, the rice terraces In the mountain provinces of the 
Philippines appear to be the result of erosion or glacial 
action rather than the work of humanity Yet they are 
absolutely artificial, the mountain sides being terraced 
toy the patient labor of the Islanders so that rice can be 
grown on the slopes of the precipitous ranges. The 
rice terraces extend for almost countless miles and are 
t>y no means baphaiard In their arrangement In fact, 
an officer returning from the Philippines described them 
as marvelous engineering feats, since the water from 
the upper terraces Is carried from level to level on easy 
grades, breaking the force of the current and Irrigating 
mile after mile of rice fields 

Home-Made Phonograph Possessing Good 
Tonal Qualities 

T HAT a phonograph of good tonal qualities can be 
made from an ordinary pin and a shingle was 
demonstrated recently by the engineers of the State 
University of Iowa in their annual exhibition, when 
such a machine delighted hundreds of visitors with Its 
rendition of popular airs. Strange as It may seem, a 
phonograph made after the pattern of that shown in 
the accompanying Illustration will compare favorably 
with many Of the machines on the market and is far 
better than the early attempts of the talking machine 
Inventors. 

Slnoe the illustration clearly shows the construction 
of a shingle phonograph, but little explanation Is neces¬ 
sary Perhaps the most difficult step in the work Is the 
mounting of the record so that It will run smoothly and 
at the right speed In this Instance an electric battery 
motor Is used as the driving power, the speed being con¬ 
trolled by the number and strength of the cells used 
If the builder of the phonograph is sufficiently In 
genlous, he can make a rheostat or wire resistance 
which Is inserted In the battery circuit, or, falling In 
this, a rheostat can be purchased at a moderate post 
Careful attention must also be given the belting con 
netting the motor pulley to the revolving table If the 
motor is of unusually high speed, it will be necessary to 
reduce the speed in two steps which can readily be done 
hy the use of large and small wooden pulleys It will 
he noted tn the machine illustrated that the reduction 
in speed is effected by the difference in ratio between 
the motor pulley and the grooved wooden disk serving 
as the revolving table for the records The materials 
needed in making the phonograph are knitting needles, 
quarter loch hard wood boards, 

Mall halls, battery motor, bat* 
tery, string for belting, and a 
washer, nut a»4 screw to clamp 
down the records on the turn¬ 
table 'Instead of using ordh 
nary pins as the reproducing 
styluses It is advisable to em¬ 
ploy the conventional forme of 
phonograph needles, but as to 
the particular variety of needle 
beef sotted It is Impossible to 
state, since it depends largely 
on the weight placed on the 
stylus by tha shingle used. 

from the standpoint of the 
^xperhnafiter, the simple home- 
mad! photograph pow**m ad* 
tentages in tbit its aweed can 
fte misd am a wide Jstogf^ 
i m epwwfd irtth < 


The novelty of hearing the records In the contrary 
direction affords almost endless amusement and doubles 
the entertainment value of each one 

Water Mill Built on a Boat 

T HERE is In actual use on the Kura stream in the 
Caucasus a water mill which does not follow con 
\entlonat practice In that it U continually changing It* 
location To render Its transportation a simple matter, 
this mill la mounted on a boat like body as may be 
aeon in the accompanying Illustration Heavy booms 
and chains arc used to anchor the floating mill at any 
desired point 

Although the traveling water mill would appear to 
be more of a curiosity than a practical plant, still It 



Experimental phonograph using s shingle to Impart 
the sound waves to the air 

possesses the one striking advantage that it does not 
have to wait for work to be brought to it, but instead 
goes forth and seeks Its work. It remains at one point 
until the available amount of work U exhausted, where¬ 
upon It moves up or down the stream iu search of now 
trade fields 

Collapse of a Municipal Lighting Tower 

F IFTEEN tons of structural steel fell from a height 
of 200 feet at the intersection of the two principal 
streets of San Joae, California at noon, December 8rd, 
1015, without Injury to anyone or the crushing of ad 
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jacent buildings The stool was lu an Immense elec¬ 
trical tower, which had long bet u a feature of the city 
For nearly a year the tower had been In disuse by 
reason of damage by storm Repair work had been In 
progress for several weeks, the structure had been 
wlml, the illumination tested, and it was soon to be 
turned over to the municipality by the contractors when 
it collapsed under the stress of a 00-mile gale, which 
exerted a pressure of 23 tons against the corner posts. 
Fortunately the snapping of brace-rods and an 
ominous swaying of the tower gave warning to 
pedestrians to got out of the way Two automobiles, 
however, drove beneath the tower at the moment of ita 
collapse, the drivers saving themselves by quick bursts 
of speed A broken trolley wire writhed In the street 
for several minutes, sending up a sheet of blue flame 
The trash was heard for many blocks. 

The tower was an historic structure, having been 
built In 1HH1 when the city was first lighted by eleo- 
trieity After It had been demonstrated that and) 
method of lighting was less desirable than street lights. 
It was retained because of its unique character and the 
distinction which It gave the city One leg of the im 
mens© structure stood at each corne^of the square, ail 
traffic passing beneath the skeleton, which tapered to a 
point 200 feet in the air For S3 years the tower with 
stood the heavy gales of that region, but in February. 
1015, was bo badly damaged that It had to be taken 
down about half way 

During the subsequent months the tower was rebuilt 
at a cost of $0,100, the fund being raised by subscrip¬ 
tion A public dedication ceremony bad been planned 
ami was scheduled to take place within a few days. It 
has now been den Med not to rebuild 
Investigations following the collapse disclosed that the 
main beams bud lost much of their original strength 
and resiliency and that they were unable to withstand 
the weight of the new work above This condition was 
ascribed to natural disintegration and to the constant 
vibration caused by traffic In falling, the tower seemed 
to twist and crumple the bulk of the debris crashing 
upon a staging which had been built to a height of 
40 feet 

American SefamograpUc Observations. 

I N gratifying contrast to the neglectod and unco¬ 
ordinated state of neUmologlcal work In North Amer 
ha a few \eors ago it is noted Id the current annual 
report of the ( hlef of the Weather Bureau that tbs 
bureau U now collecting and publishing Instrumental 
records of earthquakes from the following places 
Sitka, Tucson, Honolulu, Chel¬ 
tenham (Md ), Porto Rico, Point 
Lomo (Cal ), Denver, George¬ 
town (D C ),Lawrence(Kans >, 
Cambridge (Mass), St Louis, 
Buffalo, Fordham (NY) Bal 
boa Heights (C Z ) Ottawa, 
Toront o h ml Victoria The Insti¬ 
tutions furnishing these reports 
Include stations of the Cofest 
ond (reodetic Survey, various 
univendtlen and colleges, and 
the ( unadlan meteorological 
service The Weather Bureau 
maintains seismographs of Its 
own nt Washington and at 
Northfleld Vt Resides these lu 
strumental record*, the bureau 
collects non instrumental re- 
jKirts of earthquakes from all 
ita 200 regular stations and 
from most of its 4J500 coopera¬ 
tive observers, and these are 
. published regularly lu the 
■• to a OO-mOe gale. yvnihly Weather Review 
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The Motor-driven Commercial Vehicle 

Conducted by VICTOR W PACE, M. 3. A. E 

Tfut department i« devoted to the interests qf present and prospective owners of motor trucks and delivery wagons The editor %nU endeavor to answer any q uestions 

relating to mechanical features , operation and management of commercial motor vehicles 


One-Wheel Electric Tractor 

A CHICAGO manufacturer Iihh Junt i*rfo<tcd a one- 
vsIimI tractor umuigunmt lnt<n<lo<l to mmert 
horse tlruwn wukuiih Into ( hs trh nil\ profiled trucks 
The nttin him lit (oiinIhIn of a nln^le \vheU const rut ted 
of cast Httcl unil (iiutpiMs) with a ikj huh dual soltil 
luhtsr tire of the usual patti ril 11*1 <1 on timks The 
cloctrk driving motor Is loiatul In tin Interior of tin 
wheel mid delivers its pmvir through a pinion at the 
uid of the armature shaft whhh ( ligHM m a la 1 ^.c uu\r 
attached to the Ini* rlor rim of the wheel As the motor 
is tarried lusidt of tin wlusl, It Is completely protected 
from tht elements lln motor Is a standard t\js and 

both Hides of tin wins I are so uriaiiged _ 

as to permit ready rtinmal when the ^ 
motor requiren lns|HHtlon or lubrication 
or when repairs arc nuiHsnry It is not 
necessary to re movi the side plutcH to Id 
spoct tin* mechaulsm in the wlunl In 
terlor as an iuv* sslhle door In one of the 
wheel sides provides every opportunity 
for lmqx*v.tlon 

This vi hk k is slot r«ri by the usual form 
of handwheel which operates a pinion en 
gaging In a (fear arranged on the circular 
frame width carries the trai tlou member J 
When the frame la turned the proper 
degree of who*I angularity Is secured to 
obtain the desired direction of movement 
A foot actuated lever operates the brake 
tho retarding force acting on a brake 
drum on tho end of the front axle The 
entire apparatus Is securely attuihod to 
the body of tho vehklo by means of 
steel frame bars or [arch rods extending , 

from the front to tho rear, which also v.*©*w.ee 
act a* supports for the storage battery 
container which is carried under the 
vehicle body 

When the tractor assembly Is In place 
a substantial front drive electric vehicle 
having as muih power as the averng* 
electric truck is obtained The attach 
ment can be applied to uuv vehklo at a 
low cost and should make possible motor 
i 7 lug fleets of horse-drawn delivery wagons 
by those firms who would otherwise be 
disinclined to sacrifice a good horse-drawn 
equipment to purchase <owplete electric 
vehkles of the conventional type The 
attachment offers many of the advantages 
of the usual motor truck, as Us tractive 
power Is sufficiently greut to druw any 
vehicle to which It < an be conveniently 
attached and, because of the cfilclemy In 
transmission, It Is claimed that a greater 
mileage can be obtained from tho storage 
battery The use of one < owblued traction 
and directive wheel eliminates a differ 
ential, universal Joints some [lower trans 
mission and sikhhI reduction gears and 

steering knut klis This construction - 

makes possible the use of standard vehicle 

springs, the ngulur wheels and rear axk 

and small rubber tires on the rear wheels, which 

amounts to considerable saving For slow speed 

\ehltUs such as umhI In raunk l[«il service for street 

doaulng, garbage disposal e(( steel tires can be used 

ou the nar whwls 

Useful Winch Attachment 

T IIU( KS that are used In handling heavy materials 
that arc difficult to load or unload bv man i*owc r 
art sometime b provided with u hoisting wlmh and 


boom The truck illustrated herewith Is used by the 
city of Detroit In the street lighting department and 
Is employed for conveying materials of construction. 
The utility of the winch and boom is apparent as it is 
shown hoisting a heavy cast Iron lamp post and assist* 
ing the workmen in placing it The hoisting drum Is 
driven by the trmk power plant through tho medium 
of 11 manually controlled clutch The winding drum 
mo>uncut la retarded wheu desired by a hand actuated 
brake The winch arrangement Is placed Immediately 
ba< k of the clrlv* r's cab In the space Just ahead of the 
truck Imdy A velilolo equipped lu this way should be 
very u>»eful to any contractor 



One*wheeled-tractor designed to convert M hone -drawn vehicle Into a motor truck 



A power-driven winch mounted u pert of the motor truck 
Variable Springing 

A N English engineer has recently devised a scheme 
for varvlng the strength of the load-carrying 
springs to suit the different running conditions and, 
while Initially contrived for und used on the lighter 
private cars and confined to a tantilever spring it 
seems to be a dt vi lopment in the right direction As 
shown in the accompany Ing skitch the action depends 
upon the principle that h shorter spring Is stiffer than 
a long one and that (lie i>erlod of spring movemiut 


depends upon Us length. A short spring will have a 
quick period, while a long one will be slower In action. 
The usual cantilever spring Is shackled at Its front end 
and is secured to a rocker Joint about midway of its 
length. This type of spring has its action checked by 
the shackle at the front end Thu working of the 
cantilever spring depends to some extent upon the 
length ahead of the oscillating fulcrum being less than 
that of the spring from the fulcrum point to the rear 
axle The rear part of the spring is actuated by the 
lighter and less rapid road shocks, while the front part 
acts under the stiffer and more rapid stresses. The 
system of spring variation depends upon changing 
the length of the two parts of the 
sprlnff, more particularly that of the 
back end by a swinging support which 
changes the fulcrum point and conse¬ 
quently the characteristics of the spring 

An Automatically Lubricated Chaaaia 

I T Is a matter of common knowledge to 
theme familiar with the repair of motor 
trucks that a large part of the mechanical 
depreciation and many of tho break-downs 
which occur are brought about by failure 
to projierly lubricate the parts. On the 
average commercial car chassis there are 
a large number of minor though important 
working points that should be oiled dally 
These are either provided with small oil 
cups to be filled with a hand oil can or 
syringe or screw down grease cups. Many 
of these are located in relatively inac¬ 
cessible places and it Is certain that they 
will be neglected. A new pleasure car 
tor true chassis has recently been developed In 
England In whkh the matter of luhrlca 
^1 tlon has been carefully worked out by ths 
designer so that practically all of the mov 
lng parts are lubricated automatically by 
the engine A comparison made between 
a chassis of conventional design and that 
of the new car shows that there are but 
eleven points requiring attention a* 
against tho fifty or more parts on a chassis 
of the usual construction The only dally 
attention required of the driver of this 
distinctive car Is to keep the oil level in 
the eugiue sump up to the required height 
The lubrication of the other points need 
not be performed more frequently than 
once In hU mouths 

This factor of automatic lubrication, 
while first applied to a pleasure car should 
receive the careful consideration of the 
truck designer as well, especially when 
one considers that many truck drivers are 
mechanically inexperienced Automatic 
lubrication is not only preferable because 
it saves time, but also because it insures 
lubricating parts that would not other 

. wise receive attention. A car In which 

the engine is made to feed filtered oil to 
the center of practically every moving 
part is desirable, because with such a design mechan 
leal depreciation and consequent repair bills will be 
reduced to a very low point The lubrication of the 
entire interior of the engine by circulating the lubricant 
from a snmp or oil container Integral with the engine 
has been common practice on both sides of tho water 
for a number of years To utilise this same oiling sys¬ 
tem for lubricating the change speed gearing, rear 
axle and such usually neglected parts as the springs, 
brake rods, etc., is certainly novel and distinctive. 
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Variable spring suspension 


Sectional views showing how the springs are automatically lubricated la the asrw Baglld b 
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Tha oil map incorporated at the born of the engine 
1® of larger capacity than that ordinarily provided. 
The lubricant paste* through a filter before it reachec 
the pomp and la delivered from that member under a 
preeaure of about 20 pounds to the square Inch (when 
the oil la hot), to the center crankshaft main bearing, 
whence It paaaea through the hollow shaft In either 
direction and lubricate* the entire Interior of the power 
plant In the conventional way The internal oil channel 
between the oil pump and the filter la tapped and an 
oil pipe la led from thU to feed all of the email moving 
parts of the chassis other than the hand brake quad 
rant and the steering Joints This pipe runs com 
pletely around the car inside the channel of the frame 
and returns to the engine base 

At the points where the ph>e passes the four brackets 
to which the centers of the cantilever springs are 
pivoted, small steel branch pipes are let ofT and enter 
the centers of the spring fulcrum plus Eae h of these 
spring fulcrum pins Is drilled throughout half Its length 
and the oil feod* from the Inner end of this channel 
through a small hole drilled downwards at right angles 
to the outer surface of the pins and Us bearings. The 
hole is normally sealed by the pressure of the fulcrum 
pin on the lower half of the bearings, but whin the 
springs are working, some of the oil seeps out through 
the hole around the pin and along an oil channel drilled 
through the center* of all the spring leaves, except the 
short top leaf The leaf Immediately below the top leaf 
has on ita upper surface shallow grooves extending in 
each direction from the center to wlthlu a few inches 
of its rounded Ups and the oil finds its way down these 
grooves from one spring leaf to the other as dearly 
shown In the accompanying Illustration Each spring la 
bound In a leather case to keep the oil in and the dirt 
out These leather cases are held on by clips against 
properly formed flanges The anchorages 
of the cantilever spring ends are of the 
sliding type, no swinging shackles being 
fitted 

After passing along the spring leaves, 
the oil passes to the brake actuating shaft 
from the front end of the rear spring, 
while from the rear end of the front 
spring the oil goea to the (luteh and brake 
pedal cross shaft The rear ends of the 
back springs project Into the buck axle 
casings and oil leaking from the rear 
springs keep* up the level of lubricant in 
the rear axlo The steering Joints for 
both the fore and aft and cross reals are 
lubricated from oil contained In the hoi 
low rods themselves A action of the 
tie rod showing the ball Joint and the filler 
plug Is shown at B in the accompanying 
Illustration. The tie rod Is filled every six 
months and no further attention Is needed 
as the ball Joint is not onlv copiously 
lubricated, but Is well protected with dirt- 
excluding closures The inferior of the 
hollow front axle also communicates with 
the drilled pivot pin and any lubricant 
forced Into the axle must not only lubri 
eftte the steering pivots, but the front 
wheel bearings as well 

As much of the oil from the chassis 
parts flows Into the rear axle it is ap¬ 
parent that some dirt must l»e carried into 
that member This Is very well taken 
care of by providing a sump on the rear 
of the differential housing which collects 
dirt splashed up against a deflector by the 
revolving gear, provision being made for 
draining this sump from time tq time as 
desired. Considerable attention has been 
devoted to the designing of oh tight 
Joints. It would not be practical to de 
vise a lubrication system of this nature 
If the oil could escape from the tearing 
points lubricated as quickly as it does 
with the ordinary type of car A sealing 
cap ts provided on the outer extremities 
of practically all of the lubricated Joints 
which Is very much the same as a stand 
ard road wheel hub cap, except that It 
la on a small scale It should be realised 
that the care taken to retain the oil 
means that dirt will be excluded as well 

Space does not permit an extended description of this 
Ingenious lubrication system but the writer cun see uo 
reason why a refinement of detail such as shown In the 
accompanying sketches, could not be worked out to 
advantage on a motor truck chassis. It would seem 
possible that many of the chesses as at present de¬ 
signed could be made self lubricating without much 
trouble Wherever tubes are used the interior of the 
tube can be used as an oil reservoir which need not be 
filled very often This Is especially true of the Joints 
on the steering connections which are grossly neglected 
at the present time and which wear rapidly as a result of 


this neglect It appears that the ball Joint, such os shown 
at B is not only the best form for steering connections,* 
but It could be used with equal advantage at the ends 
of the brake rods, radius or torque members or, In fact, 
for any Joint where a free acting, long lived and easily 
adjusted connection Is desired It would be Infinitely 
superior to the usual simple yoke and pin arrangement 
which is now standard practice Even without going 
to the extreme refinement of detail as displayed in the 
new chassis, many of the joints could be em loned In 
leather cases which could be filled with a semifluid 
lubricant Automatic lubrication of nil < hassls parts Is 
of paramount Importance on vehicles Intended for eoiu 
mereial work and should be tarcfuilv studied by all 
motor truck designers further truck development 
must be more In the line of reflnemt nt of detallH rather 
than In any startling innovations In |*mer plant or 
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Impulse starter for magneto 


DirrtStNTIAL MomiNO 



Method of lubricating the differential 

OIL RESERVOIR 

FILLING PLUG 



Automatic lubrication of the steering axles 

chassis construction and nothing could be of inert !m 
porta me than Insuring proper lubrication of the median 
loin and reducing upkeep amts 


Motor Track Queries 

W P \ writes I have a large truth equlpjced with 
a 00 horse-powe r four cylinder engine Tlit Ignition is 
by high tension magneto, aet spark No batteries are 
provided 1 find it difficult to start the engine uu cold 
mornings because the cylinders are so large I cannot 
« spin" the engine even with the decompressor open 
Do you believe the fault is in the magnetof Do you 


think an auxiliary batten Ignition system would help 
matters any? A An uuxlllary buttery system would 
make the engine Htart under providing the trouble la 
not due to the mixtures la lug tiH* thin First try a 
little richer mlxtun tint it vou huve used during the 
summer Trv priming tin tv Unfit rs with gasoline be 
fore trv lug to start tin motor b\ trunking Have the 
spark time advanced slightly V battery system will 
bt expensive as vou will need a special form of mag 
into for either fiunl or duplex Ignition though a one 
coll distributor system miiv be installed pi ov filing there 
is nnv pi in i vou urn attach 1 tu distributor when It 
will la* drive nut the corns t H|hxs 1 lht maker of your 
mugmlo umv be abb to change this our to a dual 
HVHtem width wfit be the easiest wav to obtain the 
ndvuutugc s of tb« hath rv Hvstcm in ntsurlug an easy 
Mart rijaaial forms of couplings ns IlliMrated hr re 
with may lie uses! to drive the magneto niuinlnn Ibis 
pi ov Ub n a hot spark l\c u w hell t umkhig slow l> as tbi 
armature H|tced is accelerated by u spring mi range me lit 
so the speed approximates that obtalmfi wlnn tin 
engine Is turning u\< r untie r powi r The fit vh t Is said 
to him no effect U]ton the rtgular oik ration of the 
magneto * v**pt at slow h[n<s1h when tt causes the 
iiiiuutiuo t*> rotale In a subs of j tun jib lnnte ml of at 
a uififonn hj s ill lhtSL jumps ennse the arrnuluri to 
ent tin Urns of fore o of tin magnets quhkly or at 
tlu saim sjhss! that it does when the motor is revolving 
Hwifth so that a hot spark is generated This umoves 
any necessity for auxiliary battery Ignition for starting 
h<ftvv fintv mol ora, for a hot fat simrk is generated Ht 
nnv spinal re gurelU ss of how slowly the crank Is turned 
The coupling eemdsts of a driving tula In the center 
and a driven cup hu losing the device tlu two being 
connected bv n spring Within the driven cup is a 
loose ring, known ns tlu trigger this ring having a Up 
whhli extends through a slot on the 
juriphery of the eiip At the bottom of 
the (oupliog Is a notched hut, so [sad 
tloruni that us the tup revolves the notch 
registers with tbi slot In tlu cup so that 
lht trigger lip drojwe down by gravity and 
thus links tin iup against the rotation 
This Is tlu position shewn in the lower 
vh w On Uu lnsldo of the tilgver ring 1 h 

L <m LfrfL 1 

Ls' J^r**** I a C am which engages u oorroHjioiirilng 
{ ■ I earn cut In the driving lulu When the 

lip has in gaged the notched bar and the 
cup cuisoR to rotate, the driving tube 
continues to turn Tills turning com 
pn sses the spring, which Is seated against 
a driving pin on the tube and a block 
fixed to the tup At n preside rinlnexl 
isdiit the cam on the trigger ring engages 
that on the tula and lifts the trigger fur 
enough so that the lip disengages the 
notched bat and the compression of the 
spring spins the < up around In a clock 
wise dlre*ctlon Tho magin to armature 
la connected with the cup, and ho as the 
cup spins around the aimatuie is given a 
quick twist producing a hot spark At 
slow sjaed, us the cup evolves It is 
caught again and again by the trigger 
but when the motor Aich, the tqieeci is so 
Increased that tlu trigger ring, by its 
own vvtlght lanolins a ring governor, and 
centrifugal foret keeps it from dropping 
down into the wloL In this state, the 
coupling acts as a dead connection be¬ 
tween the drive and the urmatuie a small 
lug on thee Inside of the trigger ring, at 
the point win re tho lip Juts out, engaging 
a notch In the driving tube und thus pro¬ 
viding h positive drive an long hs the 
spewed is maintained The dt vice includes 
u standard coupling for connection with 
the. shaft 

(1 P writes Will you Inform me if 
the c Htc rplllar tread tyis of tractor would 
1 m suitable on newly cut roads through 
a timbered country I live in lorttuast 
< ru Oklahoma In tin fonf hills of the 
O^iuks and c\|Hit to lmv a tractor for 
tu vt summer delivuy I expect the ma 
clime to pull und run a giuln sc j carat or, 
*.s [ i ic 1 1 c\ Under pull five plows In the 
(lc Id und i uu a small e a pm lty rock c i usher 
and concrete mixer In road making work A The 
ti ack Inv log ui e ate) pillar ” I re ad ty*(>e trac tor shoutd 
prove sallsfi i toi \ in i\cr\ rc s|ks t for tin work Jcni 
mention In fact, mum of tin logging engines uses! 


over snow cuvcnM roads In hauling a train of heavily 
loaded sledges imploy this chain tund traction inem 
la r Tiny Imvc also bee ri bucci ssfullv utilized for haul 
tng heavy artllUry over very poor partially destroyed 
roads and even across country I\e would advUe either 
this fmm or four wheel drive wlnre traction eouditious 
ure not good Thorn* tractors mav Ik procured equipped 
with engines of EMI to 60 horse i«wver 











108 


SCiErniBCAM&Sm 


RECENTLY PATENTED INVENTIONS 

Tiiwe column* are open to nil pa t e n t—, 
The notice* are Inserted by special arrange- 
ment with the Inventors Terms on applica¬ 
tion to the Advertising Department of tbs 

H< 1KNT1VK AMERICAN 

foruuug to AypaNi 

< LAMPING AND HOLDING MEANS FOR 
HKOF UPPERS —8 1 Usas, »<H New Bt, 
I mans, Pa. An object here Is to provide a 
device for clamping and holding uppers prepa 
ratory to marking the apace* for buttons there 
on A further object li to provide a construe 
tlon which will engage and bold the uppers 
properly In position while tb< same are being 
marked 

CHILD'S WAIST ■—Tjli ie Rosekbaum, G01 
W noth m New York N Y The Invention 
provides s waist with suspension members ex 
patudble to accommodate the growth of the 
wearer provides garment supporting numbers 
to relieve th* body from the < arrylng or sup 
porting strains provide a garment employing 
shoulder-straps with adjustment devices fur 
retaining said straps la service position on the 
body» and provides auxiliary supports or re¬ 
tainers for preventing disadjustment of the 
■boulder-ttraps of under vests on similar gar 
m«nt 


^A: 



flow oa tiara*. 

riding or a walking plow, wherein a wheal sup¬ 
ported frame Is provided, and a plow sup¬ 
porting frame so connected that they may 
be separated to permit the use of the plow aa 
a walking or a riding plow 
COTTON CHOPPER AND CULTIVATOR,— 
J i HUaobi, Newberry N C The Invention 
refers to cotton choppers and cultivators and 
one of the principal objects of the Improvement 
Is to provide such a machine having a rotary 



Partnlafa* to Avtottom 

AEROPLANE J It Obohr, address Joseph 
W Connelly It K Hamilton Place Jorsey 
City N J One of tho main objects of tbts 
Invention Is to provide a relatively great area 
of sustaining surface annlhvr la to provide 
a positive control of tlu sharing nod stnbtl 
Islog means A further objtyt Is to provide 
means for warping tho ends of the sustaining 
planes in the proper directions and dogrees 
simultaneously 

P aat r te ri DsvIhs 

ELECTRON Y Dll All LI C GUN—R C Hiu, 
Box 1017, Memphis, Ttnu An object of this 
Improvement Is the provision of a gun whose 
action la effected Jointly hy means of electric 
Ity and hydraulics, A further object la to pro¬ 
vide a gun which may ho operated without the 
necessity of using an explosive ebarg* 

Of laUrtst to faiwars. 

ATTACHMENT Mill CULTIVATURK —G 
L. MlLLga, Address Charles O Davis Lawyer 
113 to. state tot, Gemiwio 111 This Invention 
1 j» an Improvement in attachments for cultlva 
tort, and has for Its object to provide mceban 
tsm of the character specified especially dc 
signed to destroy and eradicate weeds growing 
dose to the stalk in the row, whhh are not 
retched by the shovels of the cultivator 

PLOW —II F HirniniuxDT Marwello, Tex 
This Invention is an Improvt ment on plows, 
and the Inventor has for his object tho pro 
vision of a plow or tlstor adapted for use as a 


rally with respeyt to tb* main frame, the disks 
being arranged in a row and spaced apart 
from each other to permit the rows of pi ants 
to move between adjacent disks. 

Of Camafil twto*e*i 

GUN CARRIAGE AND PROJECTILE —HL 
E, GaaaOat, Lew Is port, Ky The Invention re¬ 
lates to a device for use tn gun carriages to 
serve as a wad and gas •check In shooting 
stream line bullets or other projectiles, In 
eluding bomba The device la cup-shaped, and 
It may be made In various sties and modifies 
tlons In regard to details of shape and con 
utructlon. 

t HKMIOAL FIRE EXTINGUISHING SYS 
tkM — P B Babbimue*, Charlottesville, Va 
An object here la to Improve the construction 
of the containing device tor the liquid cheml 
cals, so that the mixing of the chemicals can 
b< offei tively brought about by the pneumatic 
pressure In tbs pipe system through the firing 
of the explosive material of any noasle 

OBSERVATION APPARATUS — G T 
Fill ping, 2186 Lortng Place, Bronx, N \ N 
Y The object of the Invention is to provide 
a new and Improved observation apparatus 
more especially designed for use by military 
persons and arranged to enable a person to 
safely observe distant bodies of men or other 
objects without danger of exposure 

CHIMNEY COWL,—H Gptschuidt, 574 
Palisade Ave Jersey City, N J This inven 
tor provides a chimney cowl arranged to pro 
vide a free, unobstructed eacape of the smoke 
coming up the chimney or smoke slack on 
which the coal la supplied and to prevent baik 
draft especially when high winds prevail aud 
in case the cowl Is located adjacent th* wall 

ORNAMFNTAL STAND —N Q F«etw*tl 
U oute 7, Box fiJ tort Worth "lex. The In 
voutlod provides n stand of improved construe 
tlon having aruis pivotally connected there¬ 
with in a novel manner and adapted to sup¬ 
port a stereoscope and mirror or a piece of 


Ihs wsigia, xgermzwfn, vmrtbf pftinttttag tba 
fall of the weight to eperate bvwpi oo a neetod 
with the feeding apparatus or th* fnraaee 
draft* 



COTTON CHOPPEB AND CUbTIVATOa. 

cutter suitably supported In an adjustable ear 
rtage and adapted to be operated from the 
ground wheels or the machine at various rate* 
of speed 

CULTIVATOR—W F Lamp Mohler, Wash 
The cultivating mechanism in this mechanism 
la a aeries of concave convex disks arranged 
with tbqftr convex fnccs upward and each pro¬ 
vided with a radial vane on Its upper face, the 
disks being mounted In the same plane on a 
whaal-ettpported frame and being driven from 
tMfgfffteete of the frame, and being mounted 
oNKlnixttl*ry frame which Is adjusted vertt- 


OtNSUHNTAr STAND 

stotuary or like artlclo said arms being ad 
Justably connected with the stand and being 
adapted to l>e readily revolved about tho stand 
aa an axis to bring them Into the desired posl 
tlon 

Hardware sad Toele 

WELL DRILLING TOOL—J V RiDLXY, 
8a and A U Ridlbt Water Tower Block, 
Newport Ark This Invention provides a tool 
which will fat Hits to the oinking of artesian 
wells or other small bore wells It also pro¬ 
vides a drill point which is (hvdgrjod to be 
rotated and by means of which the earth Is 
pressed outwardly, thereby facilitating the en 
trance of tbs drill point proper 

URKTHRITIC BYRINCE —G J Dcooan, 
address Bectou, Dickinson 4 Co, Rutherford, 
N J This Invention relate* to uretbrittc syr 
bogus consisting of a glass barrel and a rubber 
bulb for drawing the medicated liquid Into the 
barrel and ejecting It through the noule 
thereof to an affected part It provides a 
syringe of the type mentioned, and arranged 
to prevent the liquid drawn into the barrel 
from flowing Into the holb In holding the bar 
rel with the nosslc upward 

Hasttac aal I igkttig 

FRED WATER PURIFIER AND BOILER 
SKIMMER — H M Nx* 3601 R, «U Lincoln, 
Neb, The object of the Invention Is to provide 
a feed water purifier and boiler skimmer ar 
ranged to readily remove the sedtmdut con 
talned In the feed water prior to passing th* 
letter Into the bolter, and to remove oil or 
other matter floating oa tbs surface of tbs wa 
ter in the boiler 

GRATE—C W Boras, 4 Smith SL, Glens 
Falls N Y In the present patent the in¬ 
ventor employs grate-bars carried by special 
supporting bars which In turn provide for the 
upward passage of air therethrough in order 
to Insure fuel combustion directly over tho sup¬ 
porting ban if well as over the grate-bars, 
thereby resulting In high efficiency and com 
piste combustion of the fuel, even though of 
low grades. 

AUTOMATIC RELEASING DEVICE.—A. J 
TteLST, 16 Chester Court, Flatbusb, Brooklyn, 
N Y, N Y The device Is constructed with 
a lover oa one arm of which a weight la dis¬ 
posed, the other am being engaged by a shoul 
der on a second lever, petitioned at an angle 
to the first lever When the second tom to 
operated it trees the Shoulder from th# find 
lever to permit tfie first torn to move to free 



HOLDER OR SUPPORT FOB BA*B 
SPRAY PIPER—O BONN, 208 B. 174 fit* 
Bronx, K t, N I This invention is an Im¬ 
provement In holders or supports tor Spray 
pipes need in bathtubs, and adapted to be se¬ 
cured to the edge of the same adjacent to tbs 
discharge cock Means provide for the bather 
quickly adjusting the angle of tbs spray upon 
his bead, shoulder and arms, nr upon the 
lower portion of the body, aa desired. 

DRAINAGE AND VENT FITTING.—C ft, 

C Rock Address M A Farrell, 276 Water 
fit. New York, N Y This Invention provides 
a fitting designed to connect the soil pipe with 
the vent pipe and adapted to connect with 
bath tuba, sinks, water closets and other fix 
turn to he drained and vented, the arrange¬ 
ment being auch that the plumber can readily 
ass em ble the parts and make the connections 
so that the proper drainage and venting to 
Injured 

WARDROBE,— F N RianwiLL, 98 Howe 
St*, Pagsalc. N J The main object here to to 
provide drrtess which may be moved from one 
place to another, aa a whole, which may be 
collapsed ter storage or shipping, and which 
presents the unique appearance of an entirely 
different article of furniture, such aa a screen 
or other article 

HINGED RETORT POOR—N Tnoraa And 
l C Pox, Astoria, Ore. This invention has 
reference mors particularly to a biaged door 
for use on a retort or rscsptacl* osod for cook 
Ing fish, fruits, vegetables and food materials 
by steam, hot water or other artificial mean a 
after the material baa been placed in cans, 
glass Jars, or other receptacles. 

SANITARY VENTILATED GARBAGE CAN 
—E Maria And M E, Wourr, 281 Edgecombe 
Ave, New lork, N T This Invention Is mors 
especially adapted In connection with a gar¬ 
bage tan so as to permit the us# of a liquid 
disinfectant, the odors arising from which will 
permeate the contents of the can for purpose 
specified while means are provided to prevent 
the disinfectant from escaping when the can 
U emptied 

SANITARY CLOSET SKAT COVER —H. G 
\ Moukn 1250 K 10th St, Brooklyn N Y, 
N Y This invention has for its general ob¬ 
jects the provision of s devics which Is light, 
durable, cheap, sanitary and foldable, so as 
to adopt It for Individual use it being foldable 
so aa to be conveniently carried or storod away 
when not In uoo 

COFFEE MAKING APPARATUS —A. 
Mlnti 206 H 6th St, New lork N Y This 
invention relates to coffee-making apparatus, 
and baa reference particularly to an ap 
psratus wherein the coffee pots are heated 
by hut water supplied from a boiler which 
is external to the coffee pots and whereby 
economy of burners and, therefore, of fuel 
la obtained 

INKING DEVICE FOB^pSiNTWg" MA 
CHINES.—Jean Carrelet and Laurent D De- 
Loulay, 144 Rue Montmartre, Paris, France 
This Invention obviates severs! inconveniences J 
and consists tn forcing ink or color under j 
pressure through an Ink reservoir mad* of a 
porous substance which constitute* at the 
same time the support of a printing block or 
plate wttb openings, made of a comparatively 
non porous substance applied directly to the 
ink reservoir In such a way that the passage 
of the ink or color to the printing block or 
plat# takes place to the exclusion of air and 
it thus becomes possible to employ Inks and 
colors which dry rapidly 

BLOW OFF VALVE. —88 Court St, 
Newark, N J This Invention provide* 
a valve structure of a oosapound nature 
embodying the characteristics of the now 
well known cb*ck valve to rataln the air 
within the tube and having also an auxiliary 
valve mechanism permitting any excess press¬ 
ure over the predetermined degree to be dla- 
char ged while the first mentioned check valve 
becomes seated, retaining the prectoe desired 
amount of pressure within the tubs, 

PUMP*—C T Haumko, FayettevUle, Ark 
This Invention provides * plurality of pumps 
such, for example, aa a reciprocity air pump 
for charging the compressed air tank, and a 
rotary pump for causing positive circulation 
of water through the radiator and other parts 
of the machine, and pumps to be operated el 
multaneoualy or otherwise from a single source 
of power, pecullsr means being prov i ded to 
control the operation of the pumps from said 
source of power 

WATER METER.—H. J WooMun, Fort 
Laramie, Wyo. This invention comprises mean* 
for ptecttoalty automatically registering th* 
amount of water dettvered from aa Irrigation 
ditch tor Individual we by the Irrigator. A 
rotary wheel to placed in the water and main¬ 
tained hy the water at a definite elevation be¬ 
low the surface thereof Irrespective of the 
rise or fall of Water I* the main body or dltetu 
From tbto Wheel a rotary earn wheal la oper¬ 
ated at a relatively alow speed, and the «pm 
wheel cpeck* fit tfto distance Interval 
pairing throb*! the aeae ar iag box tofckfc At 
of defitit* nTramwWdri* ^ 

tho Mt&tae rtoe find ftfilt fitoMk tot 
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art 

of th* toot toto tttod MphgW 

and teat r ecarted da toe egrit regtotor.*U 
iMntton previa* a obnmtoht and itoarpee- 
rive check dtopteyto wble* wflt show not, prito 
th* tost dmk rtoordetf hat rim off rite fite* 
vkma thorite. 

HTCHANOTflERAWnmC AFFABATBA^* 
ft. J ALmt, 90 Avenue Bscrltoa, Faria, 
France, The apparatus ie adapted to atepg^ 
an the mueclee and to tieetnut tim antryvirie 
of the members, it oom pr to m k tend off mt* 
provided rfik a wetght and attested by the 
person under treatment, eftfier by mesne «t tho 
band corresponding to to* eor« arm, or by 
m ea n s of the toot qorr c ep fmdli l * to the tore 
log through the msiflnm of a treadle, eo as to 
cause said aor* organ* to effect a detain merit 
from which the snltabto curative ritostg wE 
be obtained. 

CHANGE MAKING MACHINE,—& AaaSM- 
onrs, 181 Etdrldge fit. New Turk, to Y. tbte 
laaprovsment relates to ooln handling device* 
and has particular reference to means whereby 
a cashier may by simple and eerily operated 
mechanism deliver to a purchaser or a cus¬ 
tomer the necessary change when a purchase 
to made and a sum of money to notes of th* 
purchase price la tendered. 

FRICTION CLUTCH—H. W LTOLtM, 44 
W 8Tth St, Bsyonne, N J. This to venter pro¬ 
vides a dutch which acts quickly and effec¬ 
tively to make driving connection between two 
principal members a certain amount of rteU* 
lency between the members aa til dtolrabl* to 
mauy Instances, and providing a direct releaso 
for relatively reverse movement of the driving 
member In a noiseless manner 

ELEVATOR INDICATOR HTfiTEM,—F A. 
BowtrcHcn, 413 W 41 Bt, New York, N Y 
This invention relates to Improvement in ele¬ 
vator Indicators and systems of control there¬ 
for, and has for an object to provide an hn 
proved structure for causing the Indicator at 
various floors to exhibit Information showing 
the position and direction of travel of the 
elevator 

LIQUID METER.—A Mass, 226 So. 11 8f„ 
Newark, N J The invention provides an ap¬ 
paratus with means for showing the amount 
received and the amount delivered through said 
apparatus, counterbalances unpremeditated 
pressures exerted by th* fluid whan being 
passed through tbe motor and furnishes an 
Index for Informing as to the condition of the 
supply of liquid on hand and the total con 
sumption of liquid passed through the meter 
during an extended period. 


TUNING FORK AND REBONATOfi.—W 
Burt, 178 Schenck *L, North TOnawanda, 
N Y This invention relates to musical in¬ 
struments of tbe percussion type, and Its ob¬ 
ject is to provide Certain useful Instruments 
of this type whereby a free ejection of the 
oound wave* to had from the resonator and the 
volume of the tone la Increased. 

CARBURETER.—B H^IatV m ”**Union 
Ft, Cumberland, MdL The object In this case 
U to provide a carbureter In which tbe fluid 
fuel la delivered Into th* mixing chamber to 
a tbln stream, together with a etregm of air 
Immediately adjacent, thus providing for a 
molt Intimate mixture of the gas or vapor 
and the air 

CARBURETER^—E. H. AbQVlMaoaa, 71 
Rue du Moulin Vert Paris, Franco, This to 
vestion has for Its object a system of car 
burster of the type called “multiple carbure¬ 
ter,'* comprising two carbureters which com¬ 
bine their actions so as to give at nay mo¬ 
ment the carbureter soltod to the proper riper- 
atlon of the motor as well when working at a 
reduced speed aa when working at high s p ee ds . 


RTEERING DEVICE FOR MOTOR VBHI 
CUBA—D J Rax pram, 1861 Cornelia ftt* 
Brooklyn New Yorit, N Y This Steering de- 
vioe to of substantially universal application te 
all known type* of vehicle*, that to to say, Mr 
gandhmaa'i steering devises are adapted to he 
readily applied by any meebs&te to practically 
any vehicle running gear now to mm or tope 
of HMrie hew briar toads? 

AIR FUUfi-A It fittOK and Fnho T?*mx, 
address toe Utter, Hastings, Neb. Tbe main 
object to tots eafie to to provide ah sir priup 
provided With a grif-con talned stomps cham¬ 
ber far emapneeed atr, ***** the hit to cam 
tinaouly wtod through the r etottfeiy 
valve of the rim, rtgardtosa ritoi dtoerttoa 
of movement eff the nuntidnn jleamL 
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tb* typetodfeAtsd Mfovftd to various ptortfcs 
■tort W 464 tfawt <wmto»c* to operation 
fatog ■be ^ W OOTf t i M will •« atmpUdty of pen* 
ftiwWoS. 

IKMfiUKd T>*VTCm^~M J, KxxDWBAcm, 
(UI of Lwten M, 174 Mviii New Tort, 
PC T. ©#* tofestioft ftttvidu* a dfamlioc de- 
rid for IW rt p fl i r vehicle*, and 

arranged to pertott tbe chauffeur to display 
WStotog ll(Wb taring th* day Md night to 
GoUeWtoff vehicle* Wb**ev*r It la detired 
to atop the vehkto or to tom from a straight 
ooufte if tW right or to the left 

ATTACHING AMD CONCEALING MEANS 
fOK VEHICLE CWT^UfA—Broadly the In 
ventUm cojnpreh*t#l* tbe protitioo of pockats 
along tba edfft# of tba top adjacent to which 
tba curtain* am attach ad and designed to be 
folded or pthenvtoe ooap*ctly arranged to be 
retained in tba pocket* in a relatival? con- 
c«Ua4 potittap but to such manoar ai to bo 
capable of beteg r ea dily lowered when they are 
desired to be mad. 

WHEEL FOB TBACttON BNGINHa—F R. 
Mrarto \6\ N 8th Bt, Lamar Colo. The to 
rantiOn proffdee merbeniem to connection with 
tba nasal drive wheel, for permitting tba mod 
cleat* uMally wad on tbe periphery of the 
wheel to ba dlapaoead with, and whereto tba 
■aid mechantoa to so arranged that It mar be 
brm%ht Into odd out of operative position 
whenever desired, and whereto a eerioe of hold- 
inf dope to provided, morabla radially of tbe 
wheel, and operated by a cam, to cause them to 
protmda at any desired point to tbe pertpbery 
of the wheel, and wberelta other mechanism ie 
provided for preventing tojwy to tbe macbln 
ery or to the wheel* or doge from solid bodice 
In the road. 

HEADLIGHTS FOB VEHICLES* —Poa*k 
uvr P BaonJDTtj ITT Gaorfe St, Providence, 
B, L Tbe Invention produce* a headlight for 
automobiles, trolley oar* and other vehicle# 
from which the upwardly projecting my* are 
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*r me ttAjki/tA m*, a* owmm* 
mm# *» tin** t»» 1 
. . mmMM W» *ri* 

ytiatitiM 10fife tjiJL—». y, niur, < 

Mdk *t, Mtf, mht A& Sow Tort, K y. 
tM» tfiria&r* mrita'i eolUtWble irMrln, 
tikje fctrtop adb e m vn jp y oyo rti ae with mean* 
tot shpabdtof odd thoe to, «nd for tnaintato 
bto tb# name to, etnrtoe. form provide* a col* 
topeihto tire and hprnder t bore for adapted 
for employment to connection with a demount 
able tlr# rim; and provide* a tire relatively 
Immune from each accident* a* impair the 
eerrtoa condition thereof 

TIRE CHAIN.—L. W ChtiUKJk, Garden 
Valley, Idaho. TW* invention provide* a da 
vice capable of bcl&f attached to any con 
•traction of pneumatic tire or detached there¬ 
from. wherein * eerie* of gripping device* to 
provided, each to the form of tn aro-ahtped 
plate or chip having eputw or lug* on it* con 
vex face and adapted to he arranged trana- 
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80% More Efficiency 

No Added Cylinders 
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vertoly of the tread of the tire, toe said plates 
being connected together by flexible members 
on oppoeite aide* of the tire, and wherein 
meebantom to provided to connection with tbe 
flexible members for permitting tbe device to 
be placed on the tire or removed therefrom. 

MOTOR TRUCK—C T KumcDog, Stock 
ton, Cal. Tbl* Invention auppUnt* the con 
venttanal front wheel* by one whoeJ eo &r 
ranged a* to ba capable of a relatively greet 
degree of vertical movement with respect to 
th* frame, whereby the jolting now common to 
such vehicle* to very materially Ictaened, thus 
multtog in easier riding gualltiee, lose de 
(tractive affect on the motor and freight, per 
mite tbe me of metal tire* with the conse¬ 
quent taring prevents torsional strain* on the 
frame, and permits the nee of larger wheel* 
with metal tire* which adapt the vehicle to 
rough, mountainous, and atony roads. 

KILN CAB,— C S Eve*», Weed, Cal Tbto 
Invention provides a car having a main framo 
and an auxiliary framo movable relatively 
thereto, on which the lumber or other material 
to dtopoaed, & bed and a stake of th# auxiliary 
frame connected by link* with a bed and a 
■take on tbe main frame m that when the 
auxiliary frame move* down under the weight 
ef lumber or other material and relatively to 
the main frame, tbe links will move the aaxUi 
ary frame to preea the lumber or other mate¬ 
rial between the stake on the auxiliary frame 
and another stake on the mala frame 

SIGNAL FOR AUTOMOBILES —HL Roec 
care of Henry Hose Merchant and Menu factor 
tog Co, Shreveport, La. One of the principal 
object* of the Invention to to provide a danger 
•tonal which may be operated by the driver 


removed. It produce* a reflector for the head 
lamp* tn which tbe sector of the reflector 
adapted to project the ray* from the burner 
upwardly and toward tbe tide on which an 
other vehicle will approach traveling in the 
opposite direction to made blank or of non 
reflective surface, 

NECK TONE ATTACHMENT —C JL Bnn- 
riBLD, Ashland, Win. This Invention provide* 
an improved center whereby tba sack yoke 



mo* ton arracKRiuT 

may ha petitioned to advance of the vehicle 
toftgoa, tn order that th4 veto* may not be¬ 
come eatangtod or engaged under the and of 
the toagnti U provides a neck yoke attach 
peat to tba term of A strong copoectloa p 
tween the yoke and tbe vehicle tongue, tbto 
connaetioh adapted to alknr movement of the 
y e^ Wdent to tbe ; movement of £bt draft 


tiQMAL roa AUTQMoaiia* 

and which may be *een equally from tba front 
or from tba rear of tba vehicle to which it to 
attached, tbe atonal being eo constructed a* to 
provide for tba ringing of a bell In the day 
time aid the Illumination of a light at night 
time, eo a* to notify driver* of following and 
approaching vehicle* of an Intended turn or 
•top 


^reamhun^ii. u iuvi*, m L*xe st, 

Xonkarir & T* Tbe Invention provide* a gun 
*•*•»*> J» *mm btfiwen two Ittttt ot 
M owtoi p - *ft m tte, un Hn wowtto 
»?*.%«<'• to* MM tom wbleh to, labrt 

MM* far m ws«f«» opwt«. 
fifwfallema »*» «p »“« »««*• 

pl&* «t MiWcwg; * tot- 
>.fdfa wy o jm *««<«*• 
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DESIGN FOR A RADIATOR MASKED. 
MoRa Lmnaaton, lfl» K S6th St, Naw 
Tort, N I Tbto ornamental detigo 1* shown 
in two Agora*. Th* first to a front per 
epeotlv* view of a radiator mask embodying 
the flew dmton, and the accost to a pa tapdc-, 
tite view 

DESIGN FOR AN AUTO FHDAL PAD.^ 
J WiMKUh, TW 7U Ave^ Brooklyn, New 
rort. Jf T la tbl* oraAmental deelgn the pad 
to ibowa to two flgwea Tbe flret to a ptoa 
vi*m of toe pedal pad; and tbe aeoond to a 
tidevtow. 
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Patented by Hodeca 
December 28, 1919 


Super-Six 


C ONSIDER—you men of mechanical 
trend—the full meaning of this Super- 
Six invention. A patented motor— 
a Hudson invention*—has added 80 per cent 
to engine efficiency. 

That is* the power delivered is increased 80 per 
cent, without adding a cylinder or a cubic inch to ca¬ 
pacity But eoldy by eating vibration which con¬ 
sumed power within the fbotor. 

And this world’s greatest motor—by 80 per cent— 
is an exclusive Hudson feature. 

Smoothness Delivers 76 Horsepower 

The Super-Six motor is small mud light The sue 
is identical with oar former Light Six. 

But this cylinder capacity—288 cubic inches—has 
heretofore delivered only 42 horsepower In the 
Super-Six it delivers 76 horsepower That because 
our engineers have attained a matchless smoothness. 

One result is to change wasted power into vast 
r ese rve power. That power, combined with light¬ 
ness, makes this car a marvelous performer. 

The most difficult feats show no evident effort, and 
rarely call for change of gears. 

All these results are due entirely to the smoothness 
of the motor So the Super-Six fairly glides. Riding is 
tike flying. You have never known in any car such 
luxury of motion. 

World*a Records Broken 

Eight* and Twelve* Defeated 

The Super-Six supremacy has been proved by 
official tests. The car has broken all world's stock 
car records The finest Sixes, Eights and Twelves— 
cars of every cost and sixe and type—have been con¬ 
spicuously out-matched. 

These records cover speed and endurance They 
cover quick acceleration. They cover the percent¬ 
age of delivered power And supremacy in those 
things means supremacy in all. 

The fine-car demand will this year center on the 
Hudson Super-Six. No man who knows will pay a 
higher price for a car much less efficient 
The new Hudson bodies—built regardless of coat— 
will emphasise the car’s pre-eminence. 

The car will also appeal to economy seekers. This 
extra efficiency means vast fuel saving Wear on 
engine parts is almost nil, because of this utter 
smoothness Endurance is almost doubled. The 
car’s life is immensely increased. A much lower- 
priced car will prove more costly than this luxurious 
Hudson. 

Prove these things by a ride in the car. Your 
local Hudson dealer invites you. Nothing else can 
make you realise what a twice-better motor means. 
Whatever car you own or favor, we want you to 
have that ride. 

Phaeton $1375 at Detroit 

Fiva Other Styles of Bodies 

HUDSON MOTOR CAR CO, DETROIT, MICH. 


World’, Record, 

Mods at Shsspibead Bay with a stock 7-p***sngsr 
Super-Six, under A. A. A. supervision, breaking all stock 
car records. 

tee mites to 80 mlm, 21 4 s#c„ averaging 74 €7 otifefl 
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Making of X-Ray Tubes in War Time 

(Concluded from peg* 96) 

the tube which prolongs It, following 
which the metal faces are polished. This 
member is then sealed In the end of a 
jtlasu tube In which air is exhausted In 
order to determlue if there exist Inter 
Htlces In the solder or If the union be* 
tween the glass and platinum Is an lm 
jsrfect one After a test lasting about 
three days, the piece U placed In a stock 
room where It remains for a certain period 
l>efore use. 

Tho metallic pieces or electrodes, fin¬ 
ished and tested, pass to the glass blowers 
who work the glass Into a ball provided 
with a neck, whUh ultimately becomes the 
neck of the cathode According to the type 
which the finished tube Is to represent, 
the worker places a number of projections 
on the bulb—one for holding tho anode, 
one for the anti-cathode and one for the 
regulator, for instant^ This work U ob 
vlously of a most delicate character and 
requires blowers possessing a high degree 
of skill. The last step In tills phase of the 
work U the placing of the metallic pieces 
In their proper position#, followed by tho 
melting of the glass around them so as to 
seal them in place The tube is then ex 
haunted and left in that condition for 
several days to determine whether there 
are variations in the vacuum due to faulty 
sealing 

After the bulbs have passed the test 
Just mentioned, they are sent to another 
department to be permanently exhausted 
to the required degree Connection with 
a bulb and the pump is usually made by 
a prolongation of the regulator chamber 
Aside from the pumps for exhausting the 
air from the X-ray tubes, this deportment 
of the factory contains apparatus for the 
production of electric currents of high 
potential, a switchboard and Instruments 
for electrical measurements. 

After the first few minutes of pumping, 
the tube Is connected with a source of 
electricity The current In traversing the 
bulb heats the metal members, causing 
them to release the gas which they con 
tain. The gas Is absorbed by the pump 
When the bulb reaches the high state of 
exhaustion desired, the pump Is shut off 
from the bulb, but not disconnected, while 
tests are made to determine whether, de¬ 
spite the severe electric treatment, there 
Is still an excessive quantity of gas which 
has not been disengaged from the metallic 
members. After these tests the tube U 
lwrmanently sealed by the application of 
heat to the neck through which the ex 
haustlon was effected 

It Is Interesting to note the means of 
protection employed in the pumping room 
for Insuring the employes against X ray 
burns. Each testing post Is surrounded 
by a wooden screen covered with a thin 
sheeting of lead The screen Is provided 
with windows of three-ply glass through 
which the rays cannot pass, although the 
operator can readily see the operation of 
th« tube under test through them All 
controlling apparatus Is placed outside 
the screen where It can be manipulated by 
the workers without exposing themselves 
to the rays 

From the pumping room the tubes pass 
on to the first laboratory where they are 
tested In order to determine whothor their 
action Is normal They are then placed In 
the hands of a woman worker who fits on 
the radiator member, cement* the caps in 
place, solders certain exterior metal parts 
together and performs other operations 
necessary to complete the X-ray bulbs 
Although now completed, the bulbs are 
still retained In the factory for another 
eight or ten days during which they are 
subjected to a series of exhaustive expert 
ments in different laboratories. Then, 
and only then, are tho X ray tubes shipped 
out 

In the short space of 18 months, France 
has not only built up an X ray tube In 
dustry which supplies all the needs of bet 
army, but In addition to this she is In a 
ftosltinn to furnish X ray apparatus to her 
allies Furthermore, despite the large 
needs of the fighting forces. It has bean 
feuud possible also to provide the health 
officials and public and private hospitals 
with these all Important tabes. 
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NEW BOOKS, ETC. 

Rubber Mac a ik xst. By Henry 0. Pear¬ 
son, Editor of 2 He India Rubber World 
New York The India Rubber World , 
1910 Bvo., 419 pp,, Illustrated. Price, 
$6.00 net. 

Ur Pearson has mads numerous helpful 
contributions to the literature of rubber, moat 
of them dealing with the materiel in its grow 
log or crude state in tbla, hie latest work, be 
Mhown ua the various machines used In fashion 
log the crude rubber Into the finished fabric or 
ilt vice sold to the ultimate consumer The 
equipment by which such processes as washing, 
drying mixing i it tendering and vulcanising are 
accomplished is shown by moans of cuts which 
<nrry with them descriptions sufficiently de¬ 
tuned to make each part and lta action clearly 
dlHccrnible There are also sections dealing 
with cement and solution machinery extraction 
and reclamation processes, and rubber labors 
tory equipment The value of the work to the 
manufacturer la apparent and, since rubber 
processes are utlll very Imperfect from a me 
rhanlcal point of view, the Inventor also should 
prortt by a close slqdy of the volume. 

Practical SukV ienna For Surveyors' An* 
aistauu, locational, and High Schools. 
By Ernest McCullough, CE New York 
D Van Nofttruud Company, 1915 8vo , 
401 pp , 229 illustrations Price, $2 net 
In one respect at least the author's export 
tlon differs from the usual text book on this 
much handled subject Instead of assuming on 
j the part of the student a knowledge of algebra, 

! geometry and trigonometry, he meets the need* 
of those whoee knowledge U con flood to grade 
h< hool arithmetic An appendix gives an ex 
cellent summary of the essentials of algebra, 
while the necessary trigonometry Is incorpo¬ 
rated In the body of the work The text may 
be used to advantage In schools and evening 
classes, and it lends itself admirably to tue 
use of the artf taught aurreyor s assistant who 
has the ambition of becoming a full fledged sur¬ 
veyor 

Practical Forging and Aar Burrarno 
By Thomas F Googerty Milwaukee, 
Wto. The Bruce Publishing Company, 
1915 8vo , 146 pp., illustrated 
A most attractive and helpful handbook Is 
here given us by a master craftsman who adds 
to bis manual attainments a practical knowl 
edge of teaching Hls experience la conveyed 
to the student In a graded series of lessons. In 
which the points of the art are set forth In 
exact etatemont and unstinted Illustration This 
text should do much toward Introducing good 
forging practice into the school shop, and 
teachers and workers alike must appreciate the 
beauty and utility of the many designs it pre¬ 
sents 

Laroratoht Manual. Arranged to Accom 
pany “ A Course In General Chemistry M 
By William McPherson and William Ed 
wards Henderson, Professors of Chemis¬ 
try, Ohio State University New York 
Ginn and Company, 1915. Svo., 141 pp., 
Illustrated. Price, 00 cent*. 

This outline, designed to supplement the 
authors * A Course In General Chemistry," has 
long been used In their own laboratories. It 
meets the requirements of the average time 
devoted to such work In college classes, calls 
for no unusual apparatus, and is to arranged 
that certain of the quantitative experiments may 
l>e omitted by the beginner, while the simpler 
teats Intended for those taking an elementary 
course may be passed over by the student who 
has already had the advantages of elementary 
Instruction 

Lessons in Eiimtntart Phtrioloot, By 
Thomas H Huxley LL.D, F R.S New 
York The Macmillan Company, 1910 
Svo. 004 pp., Illustrated. 

Huxley s 1 Psyslology Is too well known to 
need Huy explanation or commendation. This 
enlarged and revised edition brings the work 
Into Hue with the progress made during the 
last twenty years Such portions of the original 
work as still bold true and sufficient in the 
light of modern research are left untouched , 
hut the reviser has shown great skill in In 
troduclng present-day knowledge wherever such 
Interpolation Is necessary, and the result is the 
wedding of Huxley s force and clarity of state 
meat to the wider detail and the cloeer aocu 
racy of our enlarged conceptions. 

The Internaj Combustion Engine. A 
Text Book for the Use of Students 
and Engineers By H E Wimperis, 
Ml, Ml E.E New York D Van Nos¬ 
trand Company 1915 Rvo , 819 pp,, 
illustrated. Price, $3 net 
There have been many Important develop¬ 
ments since the first edition of this book was 
printed. The Increasing usefulness of the in 
ternsl combustion engine on land was even then 
a foregone conclusion, but In addition to this 
growth we have witnessed lta rapid adaptation 
to the requirements of the other element*-^ 
§aa and air The author has, in the present 
edition, availed himself of all sources of In 
formation deal lag with both theory and prac- 
I tier The result is an almost rewritten ex 
position, covering well the most modern as¬ 
pects of its subject As a member of the 
Gaseous Hxptostons Committee, appointed by 
the British Association, the author is «x 
oeptionalty qualified to eat forth the valuable 
deductions of this body* and a summary of Ua 


findings Is a hart of the p rmsa t work, tit* 
dents and entonens will appreciate the many 
advantages of arrangsment and dtoe nseVro. 

Mining and Mm Ventilation, a Prac¬ 
tical Handbook of the Phytic* and 
Chemiatry of Minlnrand Mine Ventlla 
tlon. By Joseph J Walah. New York 
D Van Noatrand Company, 1915. 8vo., 
180 pp., illustrated. Price, $2 net 

In this text the fundamental theories of 
ventilation receive a more thorough consider 
Ntion than Is usually met with In similar works, 
end some new material U offered. The book 
alms, also, at furnishing the student with a 
more suggestive method of study in a more 
graphic form. Among new features may be 
mentioned the manner of determining the sUe 
nf ran to ventilate a mine under given rondl 
lions, and certain facts relating to the water 
gauge The chapter on mine fires constitutes 
a commendable addition to the work. 

DxvitaiONa or a Natural* By Sir Ray 
Lankestcr, K.C B, F.B.8 New York 
The Macmillan Company, 1915 Svo , 
424 pp., Illustrated Price, $175 net 

From time to time Sir Ray Lankestcr gathers 
together some of hU Interesting papers appear 
log in the Daily Telegraph under the title, 
** fcW.lence from an Kasy Chair 11 No one knowe 
lustier how to make out-of the-way facts of 
nature attractive to a wide public. Since, for 
example, a wide-spread belief once existed to 
the effect that barnacles batch out into a par 
tlcular kind of goose called the ‘ barnacle 
goose," the author piques curiosity by a short 
history of the belief and lta rsluctant death. 
Curious old modes of thought and actual facts 
thus blend to rivet attention and to point his 
lessons. Courtship among animals always Of 
fera an amusing study, and several chapters 
deal with this subject Birth marks and diet, 
palmistry and the divining rod, all contribute 
their quota to the volume, and the author's 
style Is so easy that even the devotee of the 
detective story should not find It dry reading. 

Select Notes on the International Tj» 
sons, 1916 By Rev F N Peloubet, 
D D, and Prof. Amoe ft. Welle. LltLD, 
LL.D Boston W A. Wilde Company 
8vo., 876 pp , illustrated. Price $1. 

AJt Sunday School worker's know what tbs 
International Lessons are. This handbook Is 
applicable to the work of all grades, and ably 
seconds the teacher In hls work of exposition 
with hints. Illustrations, and explanations of 
the text. There are ample library references 
to aid Mm la any researches he may desire to 
make, end many subsidiary helps In the form of 
maps, pictures, quotations, and subjects for 
discuss ton. As a study in typography It com 
pels the attention. Rarely have such dtfficul 
ties in type been overcome In each a masterly 
manner 


The Modern Motor Cab. A Book of 81m 
pi tiled Upkeep By Harold P Manly 
Chicago Laird k Lee, Inc., 1914 12mo , 
606 pp., 217 illustrations. Price, $2,50 
"The Modern Motor Car H te a very dear 
exposition of the means to bs employed in 
operating and caring for the automobile so that 
Its efficiency may be maintained for the longest 
possible time. The construction, care and ad 
justment of tho various parts are plainly set 
before the student, as are also shop and road 
side methods of trouble location and repair 
Uinta are given on the wise purchase of sup 
piles. Students, salesmen, driven and repair 
era will find bore a fund of briefly stated yet 
adequate Information that will help them to 
get the most out of their business and out of 
the oar 

Test Method* tor Steam Power Plants, 
A Reference Book for the Use of Power 
Station Engineers, Superintendents, and 
Chemist*. By Edward H Tenney, B A., 
M.B. New York D Van Noetrand Com 
pasj, 1910 12ma, 224 pp., 85 11 lustra 
tiona. Price, $250 net 

These papers convey that knowledge coo 
earning conditions and details of the steam 
power plant by which alone may true efficiency 
and economy be attained They give, within 
the scope of a single volume, a grasp of the sit¬ 
uation that win enable the conecientlous engl 
near to keep hls costa at tha lowest figure. Fuel, 
furnece arrangement and operation, and boiler 
cleanliness are factors receiving thorough con 
aiders tlon. The test method! are anthorita 
tlve, and of two or more methods equally effi 
dent the moat simple end speedy one Is given 
the preference. An appendix contains boiler 
report forms and some valuable tables end 
equivalents. 

Henduou’ Commercial Rratm or the 
United States. For Bayern and Bell 
era. Haw York* S, B. Hendrick* Com 
pany, lie* 1915 1608 pp. Price, $10. 

Buyers and miters win find this twenty 
fourth edttkta of Hendricks* Commercial Regie, 
tar as eminently satisfactory as ever, with He | 
lists vilified, enlarged and corrected by*the 
latest Info rmat i on obtainable up to the hour ef 
its going te press. Particularly full are the 
directories of the architectural, contracting, 
electrical engineering, hardware, mechanical, 
mill mining, quarrying, railroad, and Irak aid 
•tael industries. The compilation toctodee pro- 
ducts from the taw material te the Ratshed mn 
tide wttk the oonosras, from predpecr te oo*- 
sum. that bundle them- ft* tort* a*d 1ft* 
—taMtehod TeitatfiHtj 1 ef th* gtetifcfivd RQRkR to 



Multifarious are the books dealing with 
George Washington, but we do not remember 
to have seen one which confines itself to kin 
borne life on the tana Most people know that 
he was born on a plantation, and brought up 
In the country, but few, perhaps, realise that 
be bad reached manhood before be saw a town 
of five thousand Inhabitants His Ideals were 
centered, not upon military activities and 
honors, but upon 4 a good ffittate on healthy 
Noll, * and he was withal a man of advanced 
agriculture! views, quick to **^1—* the care¬ 
less wasteful methods of the day, and to apply 
to his own estate a more intenrtve culture In 
line with English thoroughness. As a careful 
surveyor, he wee eminently qualified to draw 
up a map of Mount Vernon, and this Is one of 
the many in terse ting exhibits of the volume. 


Navat Handbook A* Bearing on Na¬ 
tional Defense and the European War 
By Thomas Drayton Parker, Com¬ 
mander, U. 8 Navy (Retired). San 
Francisco John J Newhegln, 1916. 
i2mo , 80 pp., illustrated. Price; $1 
net 

This manual, small ae It is, an s wers almost 
any question likely to erlee la the miad of the 
layman It describes the various types of 
fighting ahlpa and the particular part each 
would pley in the event of war The sub¬ 
marine'* distinctive features are very ably ex 
plained, and guns and ammunition, aircraft 
and torpedoes and mines art dtocoMed in brief 
but Intense chapters. The principles of naval 
warfare are sketched, and such prints of in 
ternatinnel law as are Ukely to interest Amer¬ 
icans at this Juncture are skilfully brought 
out 1'rimed with the Information of this 
little handbook, the reader should be able to 
do better than bold hls own in an argument 
Involving naval facts. Indeed, so far as his 
friends and acquaintances were concerned, be 
might eerily poet as sn authority 

The Caroline Automobile. By George 
W, Hobbs. BS, find Ben G Elliott, 
ME New York McGraw-Hill Book 
Company, 1915 Svo., 900 pp.{ Il¬ 
lustrated. Price, $2 net 

The more Intimate a driver*! acquaintance 
with the mechanism of bis car, the more 
pleasure and satisfaction be will find In it, 
moreover, there will be a better economy of 
operation, and the car will maintain a maxi 
mum efficiency for a longer time. M The Gaso¬ 
line Automobile** was prepared In the Ex 
tension Division of the University of Wis¬ 
consin, and It extends a strong, helping hand 
to every man Interested In the motor ear, 
whether from tho point of view of business or 
of pleasure all typea are included, and the 
excellent drawings make clear almost at a 
glance the salient points of construction and 
operation. 

A Text-Book of Geology For Use in 
Univerrttles, Collage*, Schools of Sci¬ 
ence, etc., and for the General Reader 
By Louis V Plrraon and Charles Sctra- 
chert New York John Wiley k Sons, 
Inc , 1915 Svo , 1001 pp , with map* 
and illustrations Price, $4 net 
The "iret section of this work, for whloh 
Prof Plraeon 1s responsible, deals with phy¬ 
sical geology, dynamical aad structural The 
author has endeavored to maintain a true 
balance between cultural values and technical 
requirements, giving perhaps more weight to 
structural considerations than Is usually done, 
The second section of the work, by Fief. 
Scbuchert, treats the historical ride of the 
science and carefully brings out its relation’ 
ah Ip to astronomy, evolution, biology aad 
oceanography, and erven to botany and soology, 
thus broadening the Interest of the study and 
giving due emphasis to its biological bearings. 
On the whole the author's selection of material 
and their skillful presentation of It haa re¬ 
sulted in a text that should appeal strongly 
to those seeking a balanced exposition, aad its 
successful nee in tba Sheffield Bdsntiflo School 
of Yale University further oommende It te 
teachers whose work to largely a meng those 
taking prnftneloml courses. 


The Pnrmi Aar VoJ XXV. March, 
1015-August, 1915, Cambridge Mama 
The Unmratty Prm. 4ta; 614 pp.; 
illustrated. 

At everybody knows, ffce Printing Art is a 
monthly mtgt^oe that almost ideally owaMnes 
the practical aad the taptrattotuO*--though, bj 
the way, true inspiration to th* most ptfrtteal 
rejuvenator our old world pciwew, & dig* 
ntfi*' * binding, these eUc tones make a very 
beautiful bpofc, offering us hints feme tee ex? 
pert, prihtsrs on bu rii ess admiotetratton, t«S 
th the plat* printer, and sound adrite mm 
printed eeteemanehl» Tbs tetteBt/S 
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Ktodty k»*j> poor qoert— on •epurato sheet* 
of ptper when eovraapondlar a boat nch mat- 
tare as patent*, subscriptions, books, ate Tbia 
wtU greatly fadUtat* anawerln# your ques¬ 
tion*, aa la many cam they bare to be re¬ 
ferred to exparte. Tha full name and Address 
should be given on arary a beet No attenuon 
win ba paid to onalgned queries, Full hint* 
to correspondents are printed from time to time 
and will be mailed on request. 


(14014) F B W asks Han a success¬ 
ful Internal combustion oil engine ever been 
made, In which oontlnuoua combunthm la 
maintained In an Independent combustion 
chamber under pressure, the air supply and 
fuel supply of crude petroleum oil being In 
Jected continuously the oil going drat through 
an atomiser, the air supply being maintained 
by an Independent compressor and the ex 
pended lot of gases from the combustion cham 
bar led Into cylinders and uned In the same 
way that staam la used In the steam engine 
The shore being a eubstltate for the Weael 
prlnrtple, enabling one to use crude petroleum 
oil In an Internal combustion engine A Bn 
far as we are aware the euggeeted principle 
for Internal combustion engines has never been 
applied The nearcat approach to It, of which 
we hare seen data, la a German Internal 
combustion turbine In this turbine the com 
bustioh takes place In Independent radial cyl 
lfiders, or rather combustion ebsmbers, and 
the gases under pressure are lod against the 
rotor The combustion taken place In eon 
secutlve chamber*. Check valves at the out 
let of the chambers permit the necessary 
scavenging of the chambers This scavenging 
of the cylinders la necessary because com bus 
tlon cannot be maintained In depleted air In 
the two cycle Mewl type this acavenging Is 
accomplished by tho admission of fresh air 
at about 13 pound pressure for 8 or 10 deg 
of the cycle Just prior to the admission of a 
fresh charge of fuel. In the ordinary two 
cycle type this same end la obtained by means 
of a baffle-plate on the top of the piston this 
plate deflects the fuel charge to the top of the 
cylinder under the pressure obtained by the 
crank-case compression, and the exhausted 
charge la forced out by tha fresh charge We 
are at a loaa to see how continued combus¬ 
tion may be maintained in a cloaed cylinder 

(14015) C W E. ask* Please tell me 
thru your * Query M column If the water on 
the up-stream side of a dam baa a buoyant 
effect upon tba structure of the same? A Un 
less great care Is taken to exclude all water 
from the foundation of a dam, It haa * very 
decided effect on the stability of the structure 
The ordinary gravity section dam depends eo 
tlrely upon lie weight for resistance against 
the overturning effect on the head of water 
against It If there Is hydrostatic pressure un 
der tba dam, the weight of the dam. In bo far as 
the resistance to overturning is concerned is 
cut down by an amount equal to the entire 
upward pressure against Its base Within the 
laat few years the 1 Ambrusen * typo of dam 
haa aprung Into use for locations where It la 
Impossible to exclude the water from the foun 
datlons, as In sand or grave) This type has 
* reinforced concrete deck with a flat slope, 
and the water over this deck adds Its weight 
to that of the concrete in the dam and thn 
resultant pressure* are more nearly vertical 
than In the vertical faced dam Ibis deck is 
supported by buttresses which have perforated 
spread footings In this way the area of the 
base against which thf upward pressure Is ex 
erted la reduced to a minimum, sb any wat<r 
which may leak under the toe Is allowed to 
run off failures have occurred In gravity 
damn where the section was safe against over 
turning even with the pressure under the 
base, because of the decrease In the frictional 
resistance against sliding due to the decreased 
weight of the dam. 

(14016) W W a*ka Can you give me 
dimensions to make an electro magnet coll for 
remagnetlslng magnetic magneto else of wire 
to b* used on a 110 volt circuit Must the 
wire be put on even length of coll and bow 
many turns? What tine of lamp to convert 
In the circuit? How can I tell when magnets 
are weak and when they are fully charged? 
Can magnetism be measured? A- You can 
make an electro-magnet for charging steel mag 
net* by winding a coll of one ohm resistance 
of double cotton-covered copper wire on an 
Iron core and connecting It in aerie* with a 
lamp bank of incandescent lamp# Of course 
direct current must bo used. The Iron core 

_, be a % Inch soft bar iron bent Into U 

Shape, with the wire wound on the bend and 
around on each arm of the U If you would 
make a neat Job you should make two coil* 
of the Wire and have two Iron bars about three 
inches long with a cross piece to which one 
end of each bar la fastened by a screw The 
tiroes piece should be a* large a* tba bars In 
section. A cod may ba made for each bar 
upon a spool which wtU aUp over the bar with 
a does fit. To gat eufteteot current you can 
an grt lamp, or a bank of Incandescent 
lamp* Tto W candle carbon lamps la *ul- 
faftf* WtU gfve fto kW currant. If yon uto 
J ) last should be token- Of Na 
* to toed. The mag 

When ttoy Wl» aot do tbafo 
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The New 3£ Kodak 

THE LENS The Kodak Anastigrrut f 7 7 has a 
tnfle more speed than the best of the Rapid Rectilinear 
lenses and in quality (depth, sharpness and flatness of 
field) is fully the equal of the best anastigmats. Other 
anastigmat lenses are made to fulfill a dual purpose, 
they cover a certain size at their largest opening and 
cover a larger size as wide angle lenses, when used with 
a smaller stop They are, therefore, corrected with a 
view to this double purpose. 

The Kodak Anastigmat does not pretend to cover a 
larger area than that for which it is listed But for its 
specific work, covering with minute sharpness the area 
which it is supposed to cover, none is better. This also 
means a saving in manufacturing Which explains why 
we can sell it at a lower pnee than the other high-grade 
anastigmats 

THE SHUTTER. The Kodak Ball Bearing 
Shutter is large enough to give the full value of the lens 
It has speeds of 1/25, 1/50 and 1/100 of a second, the 
usual “time” action, and “bulb” action for short 
time-exposures—opening when the release is pressed 
and remaining open until the pressure ceases It is 
simple, reliable, and efficient 

THE AUTOGRAPHIC FEATURE You can 
male sure, can date and title the film, permanently, at 
the time you make the exposure After the last expos¬ 
ure you can similarly write your name on the film— 
an identifying mark that is valuable when you send 
your work to the finisher This “Autographing” the 
him is a matter of seconds only 

THE SIZE The Kodak itself will go in the 
average coat pocket The picture is post-card size, 3%x 
S l /i inches. We have used no short focus lenses and 
under size shutters, for the sake of mere “littleness.” 
But there is no waste space It is economically and 
compactly efficient 

Price, with Kodak Anastigmat lens f. 7.7 , $27.50 

All Dealtrs 

EASTMAN KODAK CO , Rochmtix, n Y, Tk$ KUtk City 
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“Is Germany Winning?" 


Frederick Palmer tells 
which way he thinks the 
tide of battle is tending 
in a most interesting 
article which analyzes 

the progress of the Teuton 
machine up to the present. 
Coming from the pen of “the 
foremost living war correspon¬ 
dent,” this article has an unusual 
importance. Read it in the 
January 22d issue of 

Colliers 

TVS HAT I ON AJ> WIIKiY 

416 Wtst jjth Strut, Nrw Y$rk City 
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JUST PUBLISHED 1 

THm Mott Noodod and Uteful Book on Automobile* Ever Written 

Accurate I Authoritative! Distinctive! 

AUTOMOBILE 
REPAIRING 

MADE EASY 

By VICTOR W PAGE, M E 

1000 Specially Mad* Engraving* on 600 Plata* 

1086 Pag** (5^xS). 10 Folding Plat** 

PRICE $3.00 POSTPAID 

A COMPREHENSIVE, PRACTICAL EXPOSITION OF EVERY PHASE OF MODERN 
AUTOMOBILE REPAIRIN0 PRACTICE 
THE ONLY BOOK OF ITS KIND— IT FILLS A REAL DEMAND 

O UTLINES every promw incidental to motor car restoration Given plana for 
workaliop construction auggeationK for equipment, power needed, machinery 
and tools necessary to carry on business successfully Tells how to overhaul 
and repair all parts of ill automobiles The information given is founded on prac 
tical experience everything is explained so simply that motorists and students can 
acquire a full working knowledge of automobile repairing Other works dealing with 
repairing cover only certain (kuth of the cir—this work starts with the engine, then 
considers carburctton, ignition, cooling and lubrication systems The clutch, change 
speed gearing and transmission system are considered in detail Contains instruc 
tions for repairing all typts of axles, steering gears ind other chassis parts. Many 
tables, short cuts in figuring and rules of practice ire given for the mechanic Fx 
plains fully valve anti magneto timing ; tuning' engines systematic location of 
trouble repair of ball and roller bearing, shop kinks, first aid to injured and a multi 
tude of subjects of interest to all w the garage and repair busmefls All illustra¬ 
tions arc especially made for this book, and arc actu d photographs or reproductions 
0/ engineering drawings. 

THIS BOOK ALSO CONTAINS SPECIAL INSTRUCTIONS ON ELECTRIC 
STARTING, LIGHTING AND IGNITION SYSTEMS THEIR REPAIRING 
AND REBUILDING AUTOGENOUS WELDING BRAZING AND SOLDER¬ 
ING HFAT TREATMENT OF STFEL LATEST TIMING PRACTICE 
HGHT AND TWELVE CYLINDER MOTORS, ETC, ETC A GUIDE TO 
GREATER MECHANICAL EFFICIENCY FOR ALL REPAIRMEN YOU 
WILL NEVER “GET STUCK" ON A JOB IF YOU OWN THIS BOOK 
COMPLETE F”DEX MAKES FOR EASY REFERENCE 

EVERY MOTORIST, DEALER, STUDENT, BLACKSMITH AND WHEEL¬ 
WRIGHT, DEMONSTRATOR REPAIRMAN, CHAUFFEUR AND GARAGE 
OWNER WILL FIND THIS WORK OF REFERENCE INVALUABLE MORE 
USEFUL THAN ANY OTHER TOOL IN THE MOTORIST'S KIT. 

MUNN & COMPANY, Inc. 

Wofelworth Bid*., 880 Broedway. Now York, N. Y. 


work. A £M#Mt will be charged bp the outt 
dttarlbed to a ebon Ham, a. mtoate or ee. 
Yon may also teet It by its llfttog * weight 
Bee wb*t it win lift before and after charging, 
A magnetising force can b* measured. 

(14017) H, W asks Can you gtv* me 

any information through your correspoafitne* 
column whether there U any scientific boats 
for the claim that gasoline will explode when 
•trained thru cbamola akin? Is the article 
enclosed perfectly true? Do you think this 
Information worthy of widespread knowledge 
through your paper? A Gasoline la strained 
through cbamola akin very commonly when It 
is poured Into the tank of >n automobile or 
other gasoline engine The statement that 
guMollne and chamois akin arc a fatal comblna 
tlon is on Its face rather open to doubt To 
U"t the matter we arranged a thifrato elec 
troacope In connection with a gasoline strainer 
and a metal gause so as to get an indication 
if any electricity was generated by the friction 
of the gam>Hn« against the chamois skin We 
repeated the experiment several times without 
getting the sllghtost Indication in the electro¬ 
scope Moreover, It requires rather a hot 
spark to IgDttc gasoline vapor hotter than can 
he produced by gasoline filtering through 
chamois skin There is nothing Impossible 
shout the generation of a small charge of el*c- 
trkltv by thi friction of on* insulator against 
another but In this case w« are not able to 
detect It We cannot say that wo think the 
statement of the article which you send is 
true iertatnly the Bean Heading* is not 
Justified by our result*. 

(14018) G L P aski Suppose that the 
earth Is a perfectly shaped sphere and mens 
urea exactly 21 000 miles In circumference at 
the equator If under these conditions we 
have a thin steel non stretchable hand mens 
urlng exactly 20 000 miles In length this if 
laid around the earth opposite the equator 
would make all sides of this band touch the 
earth at all points and the ends of the band 
would just meet Muppose we elongate this 
steel band S<>0 feet so that It measures 20 
000 miles 800 feet long and then arrange It 
so that the endH Just matt and that this band 
form* a true circle and lay It concentrically 
over the earth s sphere at the equator would 
not the distance between the earth and band 
at all points be approximately 48 feet, or in 
other words, would not this band In this case 
be about 00 feet larger on its inside diameter 
than the earth/ A You arc quite correct In 
supposing that a band which Just fitted a 
perfect sphere would stand off the sphere 
about 48 feet it the hand were lengthened 
800 feet It makes no difference what the slxe 
of the sphere Is, whether It be the earth or a 
glass marble He ghe you the solution for the 
benefit of your inglneering frit ml*. Let C be 
the circumference of the sphere and x the in 
ertase In diameter then L 800 w (D + 
x) ac f I> + » x, but ir I) Is the clrcuinrer 
ence and therefore ri^x 800 If w ** 3 1410 
x HO 1 feet, very nearly 
lienee the hand stands off 48 21 feet You j»«e 
the iircumference of the sphere does not af 
feet the result 

(14010) 0 W Y links I am trying to 
learn to identify some of tho stars and groups 
of stars but am only an inexpirienced inn 
teur at the work I have been observing a 
verv brilliant star since August which rises 
In the cast or southeast In nearly the same 
place as Orion and Is seen now at about 
10 80 In the uveulng some distance south of 
tho wulth, ns nearly as I can guess, I 
would like very much to know what It Is If 
>ou ean identify it from my description A 
Tho very bright heavenly body about which you 
Inquiro la the planet Jupiter It Is not a star 
It is now In the south in the early evening 
The star Canopua Is never visible In our latl 
tutles It ts a star of the southern heavons. 
For learning the stars you need a good star 
map, although the small maps published each i 
month In the *»rinwTmc American can be of 
great service in tracing the stars Burnt s 
Atlas of the Heavens Is the plalneat for a 
beginner to use We can supply It for $t 00 
postpaid 

(14020) 1) J H hiUuj I» It pOMlbl, 

that an object travels faster than the force by 
which It is being propelled? Ax In the case 
of the Ice boat, of which our good old sports 
men declare that there and then it went 
* taster than the wind A. It 1* not possible 
for an object to travel faster than the force M 
hy which It la propelled, but It U the cue 
that the pressure of the wind may more an 
Ice boat faster than the wind 1* Itself moving 
The wind Is not moving In the direction in 
which the boat is moving, that la, the boat 
U not sailing before the wind, but »t an angle 
with the direction of the wind and the slight 
friction of the ice upon the runners enables 
the boat to go faster than the wind This 
has often been proved 

(14021) M K M ask* Will you have 
the kindness to Inform me what sobsUnc* 
will produce vapor like smoke by drawing on 
through it? Sometime* this substance is 
placed In a tuba like a cigar and the end placed 
In the mouth, draw air through It and puff it 
out like smoke A, A simple way to produce 
a smoke-Uke powder by the chemical action 
of two gaoe* upon each other to to we am¬ 
monia and hydrochloric add. The combina¬ 
tion gives ammontatn chloride which to ham 
less. A drop or two of th« add aSr Uottfet 
paper may be placed la one ad U a tube Hkt 
a cigar, and a drop or two of the otometto 
may be placed to the «S5 
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“The Future of Good 
Roads,” by Col. Edwin A. 
Stevens, Commissioner of 
Public Roads, State of New 
Jersey 

“American Motors and the 
War,” by Charles A Selden. 

“Motoring Through Porto 
Rico,” by A Hyatt Vertill. 
Illustrated. 

“The Human 
Eq uation,” a 
motor story by 
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Some of the 
things that hap¬ 
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hated motors, 
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I Pat m Like Pluter—lean Like IrM' 


Acootpwitkm H in thick catily apphed over 
i»y feeiodation—wi U not chip vr ooeoe loom. 
A continuous fine gTatn*d. 
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Shoot Board and Plane 

A tool for Pattern Maker*— 
Carpenter*—Cabinet Maker* 

—in Tact for any worker* in wood 
who have nice fitting to do 
PRINTERS and ELECTROTYPERS 

ON it for aqua ring up and aiming eloctro t ypa * . 

The Plan* mow * in a run way inaunng *b- 
Hlutdy the hbm petition of out tar for every 

be adiuated to plane at any angle b»- 
tween aero and ninety degree* 

Cutter can be *et to give any draft dented to 
a pattern. 

Special circular containing full description 
upon request 

Beae 22 in. long—Plan* 15 in. long—cutter 
2 5-fl in. wide —weight 17 12 lb*. 

PRICE COMPLETE flLOO 

If you are unable to procure tU* tool from 
Four dealer write ue direct 

Stan ley Rule & Level Co. 

New Britain, Conn. USA 


Sohoof Information 

FREE &£ 

8 a 1 tUfi 2 Sm«miSs T«w. own 


Slobc - r \Vfcvnib , kc 



Order out of Chao* 

T HE instillation of Globe-Wern»eke Sec¬ 
tion*] Ftlmf Equipment bruin Order out 
of Chao* It etindirdlaea equipment find 
umptttet fllmt Gbbe-Wemlcke file* grow 
unit by unit agiocreurog need* make neces- 
»uy md are ahrayi at big u yotx fauiincw 

1li§ldbAfet)ld*& . 
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end ot the tube when It b to be nuokad Tben 
draw tin atr to through the tube and blow 
the amok* out trots tbe Up* ai In smoking a 
ml dgar Tbeee cbemlcale mar be «rnn«ed 
In a break?, or pen ao as to blow atr gently 
up through it and the appearance of a 
smoking fire can be produced Tory artistically 

(14022) A M W a aka 1 Why whs 
E urope better fitted than Asia to develop the 
highest cMHsatlnn ? 2 Why not »o welt 

fitted as Asia to originate civilisation ? A. 
1 Civilisation has developed faster and 
mounted higher In temperate than In warmer 
cllmatas. Nineveh end Babylon wore nmr 
the parallel of thirty north latitude, while the 
greatest achievements of the human rate have 
been largely made between the parallels of 
forty and fifty north latitude South of the 
parallet of thirty little haa been achieved A 
hot climate does not dispose men to ixertion 
and little la won without exertion 2 We 
are not able to say why Asia was better fitted 
for the cradlo of the human rare 

(14023) W M C ask* My wife has 
aotne sterling silver table spoons and hen been 
buying sliver polish to ckan them One day 
when she decided to cIohd them up she put the 
lot In a new sine bucket with warm water 
and a little soap to soak a few moment* be¬ 
fore cleaning When she went to- clean them 
she found them already clean A second trial 
did the same thing so we save the silver 
cream Do we lose the sterling hy the oper 
atlon? Please explain the pnx'esn A The 
action in cleaning your fdlver spoons In the 
slbc pall with soap is an electrkAl one A 
feeble current flows from the xlnc to the 
silver, and since islnc is positive to silver no 
silver Is carried over to the xlnc but a ml nuts 
quantity of sine may tie carried over to the 
silver In cleaning silver In this way a 
piece of sheet aluminum and a porcelain or 
earthen dlab are often used The liquid may 
be either cooking or washing soda In water 

(14024) U Q aak* Will you kindly 

state to us the proof of the following Two 
bodies, having the same density, although ot 
different might, falling from a given height 
will reach the ground at tho same time A 
Two hall* of the same density but ot different 
weights falling through the air from the same 
height will not ranch the ground at the same 
time, except the distance through which they 
fall be small The heavier will reach tho 
ground first If they fall from any conaiderable 
height This Is because it bns more mass with 
whleh to overcome the nalstuncc of tho air 
In ft vacuum all bodies light or heavy fall 
with the same velocity but not In the air 
They fall in tho air against a resistance and 
if tho fall were far enough a body would come 
to have a constant velocity Light bodies 
come soon to have a constant velocity, as you 
have duubtless observed 

(14025) DM0 ardcH Will an iron 
sphere go to the bottom of tho oceaD, no mat 
ter What the depth 7 Naturally It would If the 
density of the water ri rnalned the name hut 
the point has come up that lta d< nsity In 
crcaaes ultb the depth du< to the *« ttling of 
the salts nnd alkallm s 1 have alwajs under 
atood that In whut Is Called a mi(IlttufCdl 
mlxturi aettling will tnk< place But In the 
case of »a!t wnt«r which Is called n chemical 
mixture is It not? tin re will be uo settling 
Ihtrtforc uo i Image of di unity and thertforr 
th* sphere will go to tin bottom A An iron 
spin re will nlnk to the tmttom in ftny depth 
of the ocean yet discovered The dcopiat Deep 
thus far found la th< Nero Deep where the 
bottom was found Rt a depth of 'll 014 feet 
Since tin density of Iron 1 r about 7 75 it docn 
not *eem possible that water should evtr be 
come as dense ns Iron by any amount of 
compression It could not Ik* made ao denm 
by dissolving the known salts In It The 
salinity of sen water la on the average, 15 
part* In 1 000 by weight In general the 
salinity of the ocean water 1* gnatmt at the 
surfatP beenuae of the effnt of evaporation 
which la to Increase the salinity Th< re is no 
settling of ftftlta in the ocean All the salts 
found In sea water are soluble In water and 
so form what you call a chemicnl mixture but 
mny batter be termed n solution It dots not 
differ from a solution of sugar or common 
salt In water You will find the subject fullj 
discussed In Hlr John Murrsj a rtceut book 
The Depths of the Ocean, which wo furnish 
for $7 50. 

(14020) 0 J C a«k* There ha* been 
some dlacusalon about photographs taken of 
automobiles going at the rate or ti tv or slxtv 
mile* per hour In aome cams tbp top of thi 
wheel appear* transparent while the bottom of 
the wheel la clear Home say that the top of the 
wheel goes faster than the Irnttom others say 
that it fa due to optical illusion which deceive* 
the eye also the camera Would you and 
coaid you explain thU and oblige K It la 
quite true that the top of a wheel on a rapidl) 
moving vehicle li moving forward faster than 
the point of the wheel which 1* In contact with 
the ground, If thla motion Is referred to the 
ground Tbo point of the wheel which 1* In 
contact with th* ground la not movlug forward 
at all a« referred to the ground on wblch It 
nets, unless It la slipping The part of th* 
wheal which la at the top will In a moment 
be In front and then it will move down to tho 
ground and up on the rear ride ot the bub 
to the top again. You can see that thla mo* 
Hop If a complloated ope If you stand by 

g # side of a moving YebleJe you can see that 
a pM»t of the whftet which reata on the 
ground is not taortng forward over the ground, 















Quality Comes Into Its Own 

Nlnetecn-oigteen is a year of wonderful promise for those business men 
who have maintained the high standard of their products and of their 
merchandising throughout the lean yean 

The tide haa turned the flood of buaineaa la quickening every Industry the demand 
la an enlightened demand for better goods sounder value* real servue. 

Quality is coming Into its own. 

In its field the Lippard Stewart Motor Truck hold* a peculiar and enviable position 
W* make motor trucks exclusively we have always confined ourselves to the problems 
of motor hauling and delivering we have not had to unlearn pleasure car practice 
we have pioneered the motor truck field — and every structural printipic every 
vital part, accepted by tbs bast engineering thought today Is incorporated In tha 


—th* beat motor truck in America 

We first established, then built on the principle that cost was the vital consideration 
In trucking — and by that we mean the WHOLE cost. And so we use materials of the 
finest grade — absolutely parts of the highest quality — exclusively and we have 
designed a truck that calls forth the last measure of value from these materials and ports. 

We have eliminated service cost — that unmeasurable item peculiar to the 
average truck We believe and user* believe that the Lippard Stewart Truck is, first 
and last the least expensive truck sold today 

It s the logical inevitable result of quality standards. And we addresa these salient 
facts to quality men throughout the country The truck you would build If you were 
In the business — is the truck you want. Consider tho Lippard-Stewart before all 
others for your delivery equipment. 


Pro»id*nt % 

Lippard-St* wart Motor Car Co. 
13* W**t Utica St Buffalo, N Y 

1000-Pound, ^4-Ton, 1-Ton, I'/t-Ton and 2-Ton Motor Trucka 


Are You Doing the Work 
You Love? Why Not? 

E DfSON doe* more than any man in the 
United States. He is never tired That s 
because he does the work he is really fitted 
to do- the work he love* But men i real talenti 

ire rarely diKumxvd llow about jours? 
— Chousing thr wrong vocation mean* 
tkudgery and (furd-rU m work ll means 
often enough rompl ts mm Hsll the 
world * UwuhJo* enpw l/om lh»sonesourre 
Doc t be « square peg m k round Hole fool 
the joy of acxompliihmervt hind <*jt wh-t 
your real taienli sic through lius new w rfk 



A Littlft af What Tint Cat 

(ireal oiui of all aart knrw how to 
choosr men Seif Snowljdgn thr 
first step to self devolnpmuj l Par 
eats who do not know their obil 
drea I ifr ruined boesuse of wrong 
vocation tk) per tent of poop I r rn 
trr employment blindly and by 
cbaocs Tlw misfit wastes hb bwt 
powers. The stimulation of success 
fihaumtwi from unlntmstmg 
work Misfit often means poverty 
dunsw crime, dt»lb Man wbo 
bat found his work finds euctoss- 
Whal to Bear In Mind When Bo- 
lectin* a VocsUtw ThePliymnally 
Pnul The >at Man The Man of 
Boo* and Muscle Slaves of Ma¬ 
chinery The Impractical Man 
Hungry for Fame la tbs Wrong 
IVdVwnoo Vnadenhflc BrierUoe 
of Fmpioyeea and Rmple yrr*. Or- 
inmuiKHi Analyaw of Piwtwna. 
Analyse of fr*reuH\» Analysis 
of kmdoyet* Analysts from Pno 
toffsph*. Woman • Wurk Prsc- 

trolly a complete course ID sale*- 
tnaruJup Tbc Psychology of Per* 
susaua Power to Perm imde Essen¬ 
tial to Buooma. Persuasion la Dis¬ 
cipline of Chikbm How to Bril 
Goods Getting, Favorable At ten 
tHM (letting Interest, Getting 
Dear*, Gtttmg Decision and Ao* 
turn. Handling the lncWlavs, 
Need for Character Analysts, hf 
6ci«t and BsUefsetorr Service, 
Tbc Vtieotlfic fia«a of Character of 
Analysis. How to Learn and Ap¬ 
ply Science of Character AnatyMX 



Analyzing Character* 


Th* New Sci*ace of Jadglaf Msa , MlsfHs la Basiaoss, tk* Ho 
aad Social Ufa, Dr KatkarfaMH H Blackford's New Work bassd 
M tko Scioac* of Char acts/ Aaalysit. 400 pacts. — llkstratod 

D O you really know youraclf? Do you realize that your rndg 
merit of yourself ts colored by your own weakness? Read 
this book and then look at yourself in the glass and you will 
find in yourself possibilities you d*d not dream of You will find, perhaps, that 
you are going the wrong road trying to put over ■ fight which yn a body u not 
prepared for And yet that h ad of vow s, y >ur hands, your voter would re- 
V«J to you another talent, which you never suspected 
Take advantage of the talent* the! are in you Get an unbiased judgment J 
you mmd and ability CWadcr Analyst* h not gu**a-work It u a icmoc* 
baaed on psychology phynology snd biology Many 
seventcu*. lAe Wifliam Jamet hadsninklmg of it 
hrorn their work and from my itudy nf medicine 
and related suenrtui 1 rvolvrd thj* 


■cttnce of Character Analysis 
tested it for f 5 years I have 
ployed labor in largr orgtmz* 
ttont t Have taught it to 
many who are now earnui* 
big salaries as employment 
export! I have taught thou 
sands by mail the Governor 
of a Stale —the owner of one 
of the hugest newspapers of the 
United Stales At the su 


tlon of tbs Review of Reviews Company I have written thla book 

THIS BOOK—SEND NO MONEY 

Ae longs* thb first sdrHan Usu you can haw this work fiw a special low 
pne* The advance demand for thu work almost take* up the option. H 
y*u d* not find m this book matter that wtU make impwtant jMaraneesto 

steer your Jtfo to * dWInfto goal. Bogin by Bonding thte / 



Eft tha Ha* 
M H. 
Blackford 
Rovlaw of 
Reviews Co 
30 Irving PWce 
New York 

Send me charges prepaid 
your buok Analyzing Char 
seter 400 page* 1 •#** to 
•end $? in five day* or mum the 
book at your aspens* 


KATBABXNB M. B. BLACKFORD. M. IX 
Tbo Review of Reviews Co., |o Irving Place, New Tack 
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Automobile Top Material 


FROM THE 


Engineer’s Viewpoint 

Practical performance is the Engi¬ 
neer’s chief goal Service is his creed 
He appreciates the style and richness 
of Neverleek Top Material but his 
paramount interest is what it will do 
in actual service 

Many engineering departments of automo 
bile manufacturing companies have given 
Neverleek severe laboratory tests They 
have also watched it through more than 3 
years’ actual use What they have learned 
has made them staunch advocates of 
Neverleek Top Equipment 

Samplee of Neverleek la different 
■rain* end tnlshe* together with 
mu Interesting booklet will be 
lent to any adores* free on request 

F S CARR COMPANY 

MANUFACTURERS 
31 BEACH STREET BOSTON MASS 
969 WOODWARD AVENUE, DETROIT 

FcuUw\n at Framtmiham Mast ami Ttfburv Canada 

(g fVERLEEB ) 

Top Material 


sJS 


We are often better known by the 
kind of books we read than by the 
company we keep Your son’s 
reading at school » as vital aa 
bis bodily welfare. Give him the 
best A little library of his own will 
become s shelf of good counsel* 

TIm MMUMraMl^ of tke baa* aaboaU cm 

:ribnersMa£azir 
School and Gw^e 
Service Dep ar tme n t 

Soribnar Building. Fifth Avmhm 
R oom W • • j*itbo yorK 


Monoplanes and Biplanes 

Their [Resign, Construction and OperaUon The application of aero¬ 
dynamic theory with a complete description and comparison of the 
notable types By Grover Cleveland Loening, B Sc , AM, C E 
inches Cloth 331 pages 278 illustrations $2 50 

Thu work covers tba entire subject of tha uraptaM, its 
design and tbs theory on which iU design la based, and 
contains a detailed description and discussion of thirty- 
eight of tbs more highly successful types. 

MUNN & CO, Ino, Publithtn 

WeolwortH Bufldin, Niw York City 


list to at rat on tbs (round nstfl U baglhs ts 
Has isto tbs sir sssls. This will sxpKm MW 
tbs tup of tbs wheel looks trgnepayant Tbe 
spokes (o by so fast that tbs eye gets a sop- 
dnuotts view tbroogb the® bscssss of the 
persistence of tWos. 

(1402T) J H G uki' Would a tofc 
ttsucs that would sink to tbs bottom Is tttfc 
feet of water sink clean to tba bottom Is flvt 
miles of water all pressure not withstanding, 
sad If tbs same Is true of a peat ship? A 
A substance which la conatdsrably heavier than 
water will sink to the bottom In the ocean. 
An Iron ship tilled with water, will certainly 
go to tba bottom A substance which la only 
a very little hoarier than water might float at 
a determined depth A anbmarlno does this. 
The air and the water ballast in it are so ad¬ 
justed aa to provide for Its floatation at a 
determined depth 

(14028) H A. 8 Mk, 1 A Tend at 

boiling water may be removed from the store 
white bolting, and act up on the palm of the 
band, and retained without discomfort so long 
■a the water continue* to boll Where does 
the cold eome from to cool the metal bottom of 
the vessel while boiling? 2, A cat may be 
suspended by the legs In the air, a few inches 
from the floor (say six Inches), and when re* 
leased, lu this short apace, will tnrn over and 
■trike on her feet. Where does she find the 
leverage to shift the center of gravity, so as 
to torn her body over In the abort apace? A. 1 
The explanation of the fact that a kettle of 
boiling water may be placed on the palm of 
the band without discomfort la this The heat 
necessary to keep the water boiling cornea from 
the Iron of the kettle and thus the Iron le 
cooled, so long aa the water holla. The sen 
aation of cold arlnea from the taking of beat 
out of the band by the Iron It la a good con 
doctor of heat and no gives Its beat to boll 
tho water sod becomes cooler to the hand 
When the water no longer bolls then the Iron 
becomes too hot for the hand to endure it 2 
The turning or a cat In midair lmrt been a 
pussle to scientific men Pictures of lta falling 
were made by the National Academy of France 
by cameras before the days of the moving pic 
ture camera, which showed the cat In different 
positions during lta fall These showed wide 
changes In the position of Us body especially 
In the humping of Its hack the movement of 
head and legs and the switching of lta tall 
Ml thine actions doubtless produce the rota 
Mon The remarkable feature of It all la the 
wonderful rapidity with which the mind of the 
animal mast work to direct these motions. 

(14020) S J L asks Can an electro¬ 
lytic Interrupter be employed satisfactorily in 
connection with a rotary gap? A No, a rotary 
gap will not glvi satisfactory results when 
employed lu conjunction with an electrolytic 
Interrupter for the reason that the latter does 
not operate steadily enough It la far better 
pra< tlce to i raploy a mechanical Interrupter 
and mount the rotary apart gap disk on the 
ssmo abaft so that the Interruptions of the 
circuit and the Mparks will b« In synchronism 
An elettmlytlc Interrupter when used In con 
junction with an ordinary apark gap will give 
fair results where the amount of power em 
ployed la not In excess of ^ kw or even pot* 
sibly 1 kw 

(14030) M E. P aakH I tun a regular 
reader of your paper Would you kindly an 
swer the following question? Prefer answer 
by return mall What effect will the burned 
gases from a gasoline engine have on rubber, 
that Is, when the gas Is cooled and cleaned? 
Will the gases cause the rubber to deteriorate, 
or will they tend to presene? A The gaaee 
from combustion do not seem to have any 
marked effect upon rubier Rubier tubing la 
extensively used for carrying gases and seems 
to last a long time. 

(14031) H U V A asks It takes tbe 
tuna ray a or light eight (8) minutes (approx ) 
to travel from the sun to the earth a surface. 

' A ’ contends that, In view of this fact, tbe 
tun has actually arisen ' eight minutes ha 
fore we are aware of It, and baa " act ' eight 
minutes before D 1 contends that, as sun 
rise and sunset art purely local phenomena, 
we are aware of Us doing M at practically the 
same Instant It appear* or disappears, the only 
time Interval elapsing being that which th* 
sun s light requires to reach tbe observer from 
the horizon A. The time given in the si 
manaca for sunrise and sunset la the time when 
tbe upper edge of tbe sun, aa corrected for re 
fraction U In contact with the sensible borlson 
of tbe place This means that tbe first ray of 
the rising and the last ray of the setting sun 
marks the moment of anorlae and sunset. 
These rays leave tbe sun S minutes and 19 
seconds before they reach tbe eye, hence tbe 
upper edge of the disc of tbe sun 1* actually 
8 minutes and 19 seconds below the borlson, 
where It to even to aet at any place. 

(14032) H P O asks “A” Ha Iran 
that If all the compartments of an iron steam 
•hip were filled with water, the ship woUM 
still float B H claims that It will sink 
under circumstances above mentioned. Which 
la right? A If an Iron steamship were filled 
with water It would took rapidly to the hot 
tom In any pert of the oeaen The M Titanic ,f 
and the "toritanto” went down with a 
plant*, end doubt torn they wen not «*» 
ptoteiy filled with water wnttt they fa*fi H»k 
far MOngfc •» that the prstow re of the wtfcff 
burst U the diw fi d oompertmmta. the 
sank and wu nkM egfttm from • depth fit 
[W fret at Hooohto*. 
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JMfcrG*h**B 
MICA FALLS MM. CO 
(MVMInl 
8aMmF.lhKT.USA. 


ForGunsmiths.Tool Makers, Ex¬ 
perimental A Repair Work, etc. 

From 9-m. to 184a. 
•wfagm AfnaasJ fm 
Steam or Foot rower, 
Velocipede « Stoad- 
up Treadto. 

W. r. * J. fanttCe. 



GROBET SWISS FILES 

m Are tbs standard of nrefisnee to 

Dee, and have base far over 109 
lytfa yean. We sand post p aid as aa in* 


tSSSs PW r « l ss e saae ,a 

for iool melton sod nmAtotote on 
rccHut of go oo This is a obanoe to gel a sat or 
him vonii apurwrfato and well net w are orders. 

MONTGOMERY * CO. 

10. Fwtom Stn.1 Nnr Yarii Ch, 

\ BILLINGS & SPENCER\ 
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trlnm^Kto 
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WELL d mS“WELL 

Own a mecUne of your own Cask or easy 
tonne. Many sty toe and meea for all purposes 
Write for Clraslar 

WILLIAMS ISOS. 4MV StmU8t.kWa.ILT. 
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THE BEST REASON 
1 IN THE WORLD FOR 
BUYING A CADILLAC 
IS WHAT EVERYONE 
THINKS,AND SAYS, 
AND KNOWS ABOUT 
THE CADILLAC ' ' 

























New-York Life Itisuraif#I^SUi 

346 & 348 Broadway# New York City, 

SEVENTY-FIRST ANNUAL REPORT 

To the Policy-holders and Public 

One year ago I stated that the European war would not have any material offflCt on <mr Company# 
the world wide character of its business 

I now confirm that statement by facts baaed on experience that Includes twelve added months el Wflr. „ 

In life Insurance the financial effect of mortality Is expressed by the par cent which the total actual HwrhgplWt 
of the year bear to the expected death losses according to the tables of mortality adopted by the state for vafttotMirplir* 
poses Through a period of years this per cent (disregarding fractions) has been as follower— 

1912 Actual death losses 76% of the “expected” 

1913 Actual death losses 73% of the “expected" 

1914 Actual death losses 73% of the “expected" (5 months of War) 7 

1915 Actual death losses 73% of the “expected" (12 month* of way) 

In all the world from the beginning of hoetilitie* op to January, 1916, seventeen months, we h»d in the mem* 

bership oHhe Company 534 separate war claims 

During the year 1915 — 

409 members of the Company were killed in war 
448 members of the Company were killed by accident 
707 members of the Company died of cancer 
772 members of the Company died of pneumonia 
950 members of the Company died of tuberculosis 

In the grim battle of life with its inevitable mortality and Its unnecessary slaughter the mortality of a world-war, 
even while It is being prosecuted amongst a membership that is also world»wide, it about— 

91% of that caused by accident in the same membership 
58% of that caused by cancer in the same membership 
53% of that caused by pneumonia in the same membership 
43% of that caused by tuberculosis In the same membership 

A modern war cannot be localized Electricity, steam and the partial conquest of the air, have tpade the world eo 
small that any great international upheaval shocks the whole of civilization War under such conditions takes Its toll 
impartially and In these days the nation which is an Innocent bystander suffers proportionately with the belligerents 

It is interesting to notice that this Company had in seventeen months war losses from seventeen countries, and 
that what may be called AMERICAN LOSSES exceed those of any belligerent country except In two instancest 
United States (including Lusitania losses) $112,660 

Australia 29 066 

Austria Hungary 165,566 

Belgium 23 666 

Canada 49 666 

Great Britain 84 066 

Russia 76,666 

Only In France and Germany have the totals exceeded those of our own country. 

Life insurance Isn’t designed merely for times of peace It would confess Its Inability highly to servo humanity life It 
did not measurably cover all the risk naturally Incurred by healthy men 

DURING THE YEAR 1915 NO POLICY HOLDER OR BENEFICIARY, WHEREVER RESIDENT,1WAS DENIED A REA¬ 
SONABLY PROMPT SETTLEMENT OF ANY JUST CLAIM WE HAVE IGNORED AND 8TILL IGNORE ALL MORATORIA, 
ALTHOUGH THESE REGULATIONS ARE INVOKED AGAINST US IN SOME PLACES 

In New Business we have done well We have made good the natural shrinkage on an outstanding business of 
$2 347 006 060 at the close of 1914 and increased the total amount to $2 403 666 606 at the close of 1915 

Of the $214 000 000 new business paid for in 1915 over $200 000 000 was secured In the United States and Canada 
NO BOND ISSUED BY ANY BELLIGERENT COUNTRY AND HELD BY US WAS IN DEFAULT OF PRINCIPAL OR 
OF INTEREST AT THE CLOSE OF 1915 

Market values as a whole are a little lower than a year ago Bonds of belligerent nations are quoted In our Annual 
Statement at the market where a quotation was obtainable otherwise and in only one instance as of June 36, 1914 
THE INVESTMENTS OF THE YEAR (OUTSIDE OF LOANS ON POLICIES AND REAL ESTATE ACQUIRED THROUGH 


FORECLOSURE) WERE 


As follows 

Railroad Bond* 


INVESTED TO PAY 5 13% 


INVESTED TO PAY 4 49% 


Foreign Sate and Municipal Bond* 

INVESTED Tp PAY 5J7% 

Provincial City County School Dtetrictand Township Bonds In the United Stttee and C a n a d a 

INVESTED TO PAY 4 7J% 

Miscellaneous 

INVESTED TO PAY 4 84% 

Bond and Mortgage 
Farm Loan# 

INVESTED TO PAY %JA% 

Loan* on other Real Estate 

INVESTED TO PAY 

ANALYSIS AND EARNING POWER OF LEDGER ASSETS, DECEMBER 31, 1915 

Railroad Bonds (4 31%) 

Foreign Government and Municipal Bond* (4 33%) 

Policy Loans (5°/ +) 

Premium Notes 5%+) 

Mortgage Loons 
On Farms 

On Other Real Estate (4 96%) 

State and Municipal Bonds (4 21%) 

Stocks (Received from Reorganisations) (8 99%) 

Real Estate Owned (3 70%) 

Collateral Loons h c f 
Miscellaneous Bonds 4 68%) 

Gash (3 88%) 

Total 

Assets (market values) Dec 31 1915 

Legal Liabilities Dec 31 1915 A * 

Reserved (market values) for Dtvidendsghnd Ckmtingendet, Dot* It* 1915 
Income 1915 

Paid Policy-holders In 1915 
January 13, 1916 


$36,696,191 59 

6 839,046 94 
II HI *613 78 
7#647,43444 
16f>488*63 


7,193,46349 

4ptt7»93Mt 


$314 94813914 

umwM 


.tfgjSS 
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INDUSTRIAL NUMBER 

SoentifkAmericw 

MARCH 4th, 1916 


N EVER have the people of the United States faced a more critical period m 
their industrial and commercial development Never have we beheld a more 
glittering prospect of untold prosperity But it is not to be ours for the asking We 
must exert ourselves to the utmost or 1 we shall lose it 


We must exercise all the ingenuity and resource¬ 
fulness for which we are famed This is a time 
for action We must wake 
from our lethargy and seize 
the opportunity that lies be 
fore us We dare not pro¬ 
crastinate The peoples of 
Europe are not so blinded 
by the fury of war that they 
have forgotten to prepare 
for the commercial develop 
ments that will take place 
immediately after the declar 
ation of peace German 
ships are ready on the instant 
of release to carry into our 
markets and all over the 
world the products that 
have been accumulating 
during their present state of 
siege England is awaking 
to this situation and is con 
sideling measures that will 
assure to herself a giant 
share of the world s commerce despite any com 
petition that may come from Germany In the 
meantime we in this country must take steps to 
establish ourselves in our own home industries 
especially m the new ones that have arisen 
since the outbreak of the war and in other 
industries that rightfully should be developed 


m this country and that may be developed 
if we seize our opportunity in time 

In order to bring this 
clearly to the attention of 
everyone in the United 
States the Scientifid Ameri 
can will publish a special 
Industrial Number on March 
4th Articles are being 
prepared by specialists 
which will tell how we may 
develop our national efficj 
encv to a higher plane They 
will tell of the enormous 
natural wealth of this coun 
try No country is endowed 
with greater resources In 
no country is the efficiency 
of labor higher There will 
be articles on our new m 
d us tries and on industries 
that we should de 
velop in order to make 
ourselves industrially inde 
pendent There will be m 
structive information on the enormous wealth in 
our waste heaps 

By concrete examples the vital importance of 
co-operation between manufacturers and the re¬ 
search departments of our technical institutions 
will be emphasized These articles will be addi 
tional to the regular Scientific American material. 



A colored cover by Gerrit Benneker 

Price 18 cents At all newsstands 

a 

MUNN & COMPANY, INC, WOOLWOUTH BUDDING, l&W YORK QTTY 
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Taking Salt from the Sea with Modern Methods 

By Paul H* Dowling 

I T seetns n long way amt a great transformation from 
the ocean water of San Francisco Bay to the contents 
of the aalt shaker on your diningroom tabic \ut the 
process la not so remarkable when you consider that it 
all take* place right at the shore of the ocean, loginning 
with the Ailing of the ponds at the edge 
of a bay, with water and eudlug half a 
mile away with the shipment of minute 
crystal* of shaker salt from the refinery 
During the past ten years the progress 
made In the American salt industry has 
been great In April, 1005, salt making 
on Sail Francisco Bay was described In 
an article by Knos Brown In the Hgucn- 
TirlO Americas At that time water was 
brought from the bay Into the ixmds at 
the rise of the tide by grote*que-Ux>klng 
Chinese windmills, and the crystallised 
suit was wheeled into the refinery in 
wheelbarrows. To-day, in marked con 
trust gasoline engines pump the sea water 
into the ixmds and gasoline locomotives 
draw long trains of specially construe ted Heap# o 
cars out over the hard beds, along the 

dikes and up to huge piles of the product . _ 

lying beside the refinery i 

The gasoline locomotives employed In ,v 

the salt works to haul the salt trains from 
the bods to the heaps are Interesting in 
ttiemselves. Hardly larger than the toy 
trains that haul small can# urouud a sum 
mer resort track, their gasoline motors 
I loosens considerable ]>o\ver , in fa# t the 
locomotives can readily draw a doxen or 
more heavy cars to the dump Here a 
bucket lift takes the crystallised deposit 
to the toil of the heap where a horizontal 
screw posses It on out to the proper place 
on the piles About <15,000 tons of salt 
is represented in the large heaps appearing 
In one of the accompanying Illustrations Loading 

The plant at Leslie, Just south of Snn 
tranclsco on the jteuinsula, while a repre¬ 
sentative one from the standpoint of moth 
ode employed. Is only one of a great ' 

nwny on the Pacific const. There are « 
dozen or more across the bny and wweral M-jF 
farther south, at San Diego Conditions B ;:,rZ 
seem to be almost ideal, however, near H/ 1 i : , 

Sail Francisco, for humidity and tempera 
ture at that locntlou are highly favorable Bj§9P! 
to evaporation. XM^R: 

The sea water is usually brought Into 
the ponds nearest the bay in the spring MBfeSB 
and winter and then allowed to saturate /SJSjBH 
gradually until the following season As 
the brine reaches a certain density, It is sBfiEp 
transferred through canals and trenches UK9a| 
into the next baslu up the line toward the 
refinery When It reaches 75 to hO deg„ Bk 3|| 
the brine Is transferred to the settling 
basins and becomes a saturated solution 
It then goes to the salting ponds where 
the salt U deposited and the water re- Removing 
umlnlng allowed to ruu off lpto the ditches. 

Thus a continual process is going on the 
water running through the various ponds antll it finally 
reaches the salting pond The water starts to make 
•alt only after it has reached a percentage of 105 or 
JOG. While water Is being tnken in at the first ponds, 
the water which was taken in some months before Is 
going through ths final stages of super saturation 
In the ponds where the salt has finally become crys¬ 
tallised, there is a soft, black ooae beneath, and one’s 
feet sink into the mass much in the tame manner as 
they would sink into slush covering a pond of Ice. The 
has termed on top is somewhat like a hard 
enwt of snow termed hy rain and freedng, and in some 
plana* Is as hard *s Ice itself. The salting ponds which 
b*ya become mV&tob to tjda way have an appearance 
o4rntahie to> ftafa* Which *aa become covered 
Wife mm #4 rough layer <* to 
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The tracks for the numll trnlns are merely laid down 
on long boards width tan lie moved from pint*# 1 to pla<*o 
over the salt beds n« the workmen shove] the salt from 
the jmnds While om train of (Tire Is ht Ing loaded nt 
one ttlib of the jxmd the two small englm h nr* hauling 
another tntlu from a wx-ond track down to the hcaiw 
r l he transformation from pure ocean water to the 
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rlO CENTS A COPY 
t S 3 00 A YEAR 



Heaps of salt aggregating 25,000 tons, lying beside the refinery at one of the 
California salt works 



Loading salt Into cars lor transportation from the salting ponds to the heaps 
beside the refinery 
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Removing the salt from the cars and transporting it to the top of the heap by a 

bucket hoist 


heavier solutions Is shown In the color of various ponds 
In tho outer basins the water la as clear as that of the 
bny and sen gulls nud ducks swim around as if on the 
bay Itself Farther In In the settling ponds, the water 
takes on a yellow color which becomes still deeper In 
the sujx»r-*aturnted solutions In the suiting ponds th« 
water appears almost coal black under the white crys¬ 
tals which have formed above It 

Apparent Death in the Realm of Mferobee 

By Our Berlin Correspondent 

I F the conditions of life of a given organism are im¬ 
paired to the extent of interfering with the most 
necessary vital processes, ths organism. In most cases, 
will die Some few organ tarns, however, are capable 
of passing Into a condition of apparent death or eno- 


bioxia In wlilf It no hIkm of 11 fi tun Ik n cognbod even 
with tin most refined nn ana of obw iMiltmi 

In an nrthh reuntlv publish^] In a (iinmm dally 
(see I osshiht /tttunfj Siptuubcr HMli) \dolf Koe- 
Unth dim unhc* mum nnmrkuhl* < \ih rlniLiitH ninth by 
1 Sc halt/ and V Shigul of INtro^rad which would 
neem to solve In port at IchhI tin nim.li debated (jues- 
Iion ns to win tin r the rnwhunlmn of 
life lu the Htnte of anabiosis, Is actually 
arrenuxl or If tin re are tra<*es left of oer 
tain \ltal fumtlnns, 

Hu oxp* rlinenU rs dried roundworms 
out so thoroughly as to make them flat 
ns pninr strips and after soaking them 
In wutir allowt*d them to wither once 
more Tin dried-out worm* in order to 
nset i tain the condition of their Inner 
organs w#re then rut Into thin slices, 
nnmgli nil tin liquid had been evuiv 
orat<*d, the tissues were found to be 
cupuhle of HwiUlng again all parts lm- 
medlutUy nwmnlng a (inito normal con¬ 
dition as tlumgh the animalcule 1 had 
lt*#n snare lied out of the midst of life, 
e of the being capable of continuing Its existence 
at tt minutes notice ’ 

The water thus had actually dlsap- 
piennsl freiu the organs In order to 
uwertHiii how matters stood with respira¬ 
tion the exchange of oxygen between the 
dried out mass and Its surroundings the 
experiment* r* locked some dried-out 
threadworms, rotltiers and other microbes, 
which for eight months had been kept in 
the state of anabiosis, In an airtight 
box, In which all traces of Atmospheric 
ox>gen were replueed continually by an 
uninterrupted flow of purified hydrogen 
allowed to pees over tht animalcules dur¬ 
ing a fortnight Fver>thing wns tbua 
done to isolate the nd< n>bes from any 
toutait wirh oxvgen After a fortnight, 
e heaps tlie would lie ^irpm^s, on t>elng moistened 
with water wtre found not onlj to re- 
HUHritnte but to resuscitate more readily 
-rr^ri and mor< rnpldly than those not treated 

*\ vv 1th h>dnigen 11\drogtn mummies 

' would lie restored to life after fifteen 

^ minutes whereas otln rs took forty rain- 
lJ * i* ute« All however \un quite healthy 
* and all i\i»eilments imariably led to the 
j results 

^ How Is this puxzle to Ik? lnterprete<17 

* Details of the prcKVsa will have to lx* 

TO* ascertained b\ chemists suttlte It to stty 

f v that, uh prmod bv tliese exporlim nts It 

In by no means immaterial for the dried- 

H out lining substance whither It Is kept 
In an atmosphere of owgui or hjdrogen 
| nor Is II Immaterial whither It is kept 
In the stati of anabloHls for some length 
of time or only tunimrnrih Both facts, 
howe\ er a rt hnrdlj i oiniaitible with 
the supiKmltIon that t w r> trine of 
———* vital func Huns Is m (u Ul\ e\Hn< t in 

wap by m *he state of rest on the cvintian tho 

\ nrlntb u In the 1 lim of r< sus< Itatlon 
shows that In tin di l< d out <i Mulnr 
s\stem during the \n rlod of appaniHH complite rt'at, 
tliere are (easeliHs changes „olng on 

This shows tlmt untmals in n state of anabiosis ion 
not well U llkunnl to engines tuniKirnrllv stop]>od by 
cutting off the Hiipplv of fuel and Ilf* thus nswits Its 
KUiKriorlt) over nnv pure lv m< ihanlcal H>Htem» While 
an englno require# tin same mnount of energy to be 
set working irn seethe of the length of itH period 
of stundHtlll“provld«i It has remained unaltered— 
those animals nrc revived with tho more difficulty as 
they have Ihh n longer at rest 
Tho experiments referred to nre of great Interest 
not only for tholr immediate vnlue but also for ths 
additional knowledge they fnrnlsh on the subject of 
death, of which so little Is known even at the present 
day 
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The object of this journal is to t*<o/d atfuuitely and 
lucidly the latest scientific mtthanlcal and industrial 
Mate* of the day As a weekly journal , it is in a posi¬ 
tion to announce intt resting developments before they 
are published clscwhm 

The hditoi lx glad to hart submitted to him timdy 
articles suitable for these columns especially when #wch 
articles att m* ompann d by photographs 

Preparedness and Our Merchant Marine 

(> ninth r how (Up problem of our morchant 
murine Ik vWwt-d, no matter from \vbut angle 
It 1 h npprom 1 io<b only one ttoluLlon can be 
rent he*l It miiKt lw* built up now, a» It uns built up 
In the iKglmiliiK with substantial government nhl 
WuHliUiRlon AdnuiH Jefferson Mml Ison all fostered 
the lnfuut whipping Industry of thin country bj prefer 
eutlul duty r i hen bth r f wlnn (.rtn( Britain came to 
the rescue of Hu whipping with u this move 

vu promptly met, iiml under a IXmucratk President, 
too, with the payment of nn equal and oven greater 
subsidy to Amerhun vcwHels ami our whips continued 
to mHlutulu their enviable premier position In the ban 
dllng of tlie worlds commerce 
Not uniH the Internee llonut [Kilttlrnl strife between 
the North nnrt South cut down these sulmldles did onr 
merchant marine begin to (Inline and British shipping 
to gain the 08cendftue> This was in 1H55 six jears 
before the outbreak of the t’lvil War It was not the 
war, but our desertion of Amerkun shipping ink rests, 
while It was struggling in competition with foreign 
subsidized vessels that swept the Stars and Ntrlpes 
Off the seas This Is a i>olnt In history which does not 
•eeih to be appreciated by the public at largi It Is 
brought out very dearly In a paper on Th« American 
Merchant Marine What It has Been, What It Is What 
It Ought to Be, that has Just lieon published by tho 
Boston Hmuilsr of Comment This pupt r Is repub- 
llahed In the current Issue of the Sere Nil no Aufrican 
Bupp/jcmknt because It Js one of the most lucid exjio 
•itlona we have seen of the cause of the rise and fall 
Of our merchant marine The paper shows very riuirly 
that some form of well regulated milwidj Is nt#olutely 
•eeentlal to the upbuilding of American shipping 
Unfortunately the idea of a subsidy Is particularly 
repugnant to certain sent Ions of tho country Wc can 
tolerate a tariff which is Just as truly a subsidy, al¬ 
though It mav not be so ruidllj nppareut that the 
revenues are collet ted out of the |KKkotw of the gen 
eral public, but whenever the wold subsldj ” la 
mentioned we picture our Uovernnunt officials reach 
lng Into thp pockets of the publb for money to pay ft 
few privileged individuals Why should the public be 
concerned with the uailonnlltj of the boats that carry 
our commerce? Why should we draw l«rg* Hums from 
the national funds merclv to have our flag wa\L over 
the sens? Ihese nre questlona Hint are naked by hull 
rldualB whq are not broad minded enough to realize 
that every flourishing lndiiHtr> and e\er> prow[>eroiia 
commercial development Is bound to reuct upon the 
general prosperity of the nation 
However lnjing aside this argument, It should be 
■uftUlently clear to cver> one in tluae trying days that 
the merchant marine Is a national ntiessity This Is 
« lesson that has boon rudely and painfully adudnis 
tend ns by the prew at war The Spanish War should 
have taught us the need of a largi auxiliary fleet The 
recent exiiedlthm to A era ( rur pointed out that neces 
sity Now however we learn that not only in war 
but *\eu In Mmi of jxace we are andly In need of 
«hl|»t which umnot be l>ouglit at any price, while the 
principal Furopefln nations are nt \yur A subsidy 
then fore la not to be viewed merely In the light of 
protection to nur shlpbulldliig plants nud Hlilpping com 
panics, it Is rather the prht that must be paid by our 
people for a most lni|M>rtant adjunct to our navy for 
•ervlce in time of war and for the security and Inde¬ 
pendence of our trade wliib other nations arc at war 
In or<hr to build tip our merchant marine we need 
a campaign of fdncatlon In the cose of nn Invalid 
the physician must have n complete record of the his 
tory of the case before he cun prescribe intelligently to 
the needs of the patient Our people must have a hot 
ter comprehension of the needs of our merchant marine 
before Congress will he likely to pass laws that will 
lighten the burden of the past and change the condition 
of sen service so that this trade will become sufficiently 
profitable to Induce capita) to Invest In an Industry 
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which our continental position and immense littoral 
and our great foreign commerce entitle us to 
The paper, which will be psbllsbed in the Sum** 
mutt of January 20th and February Oth, la recoct 
meurtod to every one who would be informed on this 
problem of vital national interest Indeed, It is the 
duty ttf every American citizen to acquaint himself with 
the situation before us nud how It has come about 

The Peril of the Submarine 

I N the submarine modem warfare has reached t 
(Umax of frightful ness Nut only Is the subma¬ 
rine frightful In the destruction it metes out to 
the euemv but In the horrible death It Is ever ready to 
hurl at Its own crew if, for a moment they should 
relax their vigilance It has increased ttu difficulties 
of nnrlgaNon tenfold by the addition of u third dlmtn 
slon to Its direction of travel Stone blind In pitch 
block dark rums It must be guided through the depths 
of the aea, liable nt any moment to be crushed against 
an uiiLhnrted rock or to bury its nose in a bnuk of 
mud from vvhhh it cannot be w T orked free 
But as If tin we jterlls were not enough the subma¬ 
rine carries wltblu Its tight little hold stores of pent- 
up energy ready to l>e discharged at the slightest 
provocation Death lurks In the warheads of the tor 
jaHloes any one of vvhh h Is powerful enough to shatter 
u dreadnought and wild It plunging to the bottom 
Danger lien in the reservoirs of highly compressed air 
that are iiidlsiieiisahle to the navigation of the boat, In 
the liquid fuel used to drive the engines when the 
vessel Is on the surface in the electric butteries that 
turn the motors when the bout is submerged These 
last may seem the safest of the lot, but it 1 r impossible 
to store energy without danger Hydrogen 1 r generated 
when the batteries are < lmrging and dlw barging. The 
charging Is done when the boat is on tho surface and 
it is comparatively c*usy to get rid of the gases, but 
when the bnttery is giving out Its energy to the mo¬ 
tors and driving the vessel under the si a all the hntihes 
must be closed and It Is imprnctkable t« discharge the 
gases out of the boat A ventilating system must be 
used to carry them awaj from the batteries and ritsst 
pate them throughout the hold of tin vi'asol A still 
further dnngtr of the battery Is the jKissIblitU of let 
ting salt water come into contact with tho electrolyte, 
which would result in the generation of chlorine gas and 
the poisoning of the crew 

It was with the purpose of eliminating this last dan 
gcr that experiments were made with the new type 
of battery Tho nickel Iron Fdisou cell uses an electro 
lyte consisting of caustic potash, or lye No dangerous 
reaction takes place when Halt wuter comes Into con 
tact with this electrolyte However, this danger Is 
already practically nonexistent even In lead batteries, 
because as they are now constructed there 1 b absolutely 
no danger of leakage and not until the hold of the 
\ easel is filled with water to a level of several inches 
above the top of tho big batteries is there any possi¬ 
bility of fon lng suit water Into them When a sub¬ 
marine has reached ns serlons a condition as this the 
chance* of the crew ore decidedly hopeles* even though 
they be not exposed to the (lunger of polwonouB gases 
While intending to eliminate one danger however, 
tho nickel Iron battery hns intensified another danger 
Fully twice ns much hydrogen is glun off by the Fdi 
son battery as by the standard lead batteiy w’hleh Is 
practically universally used. Furthermore, as the ear 
bonlc gas In the air has an Injurious effect upon the 
caustic electrolyte the individual cells of the bnttery 
nre not prcijiorly ventilated. This results in the forma 
tion of an explosive mixture of hydrogen and oxygen 
gases which Is always confined in the cells 
The explosion in the F 2 the other da> was undotibt 
edlj dne to the large volumes of hydrogen given off by 
the Fdlson bnttery while It wns Iwlng subjected to 
tests. Such wns the finding of the Board of Investl 
gation At present WTtting the Board of Inquirj is 
still continuing its hearings and has not jet fixed the 
blame for the aeddent However, it U readily appar 
«mt from the findings of the Board of Investigation 
that the nickel Iron battery, while adding practically 
nothing lo the safely of the submarine, introduces an 
element of dnnger which does not exist in the lead 
type of batten 

The Libraries of Washington 

I T is doubtful whether any other city in the world 
has so great a number or such a variety of public 
and quasi public libraries as Washington, and espe¬ 
cially so many large collections of books devoted to 
particular branches of knowledge 
The average visitor to the capital finds his way, &fl a 
matter uf course to the Library of Congress, and U 
duly Impressed by such facts as that this institution, 
with Its hundred miles of shelving, representing a capac¬ 
ity of 32140,000 books and 84,000 volumes of newspapers, 
has at present a collection numbering about 2,250 000 
volumes. From these figures be is apt to conclude that 
•very class of literature is almost exhaustively covered 
by this institution, and that the national library is 


therefore the most phtot tp had flUfr p*Ttfcmlar 
work, or works, on say fttttcnUu’ subject Tbs fact ts> 
however, that the U&rhry of Ooptfresf Is • poor pltos 
to eeek books on a great puny subjects. 

Washington Is a city of special libraries. Thu ft 
happens that the geologist does not go to the library of 
Congress for the literature of his science, but to the 
library of the Geological Survey, which contains 90,000 
hooks and 100,000 pamphlets, dealing almost exclusively 
with geology and closely germane subjects. The medical 
man finds only an insignificant collection of medical 
literature in the Library of Congress, compared with the 
half million medical books and pamphlets In the library 
of the Surgeon General of the Army—the leading medi¬ 
cal library of the world. The most nearly complete col¬ 
lection of l nlted States public documents extant Is that 
contained In the library of the Superintendent of Docu¬ 
ments, which Is attached to the Government Printing 
Office It numbers 147.H55 books and pamphlets, and 
10,2ND maps The library of the Department of Agri¬ 
culture contains about 131,000 books and pamphlets on 
agriculture and other branches of science that enter 
Into the work of the department This does not include 
the library of the Weather Bureau, which has a collec¬ 
tion of 83 000 works dealing chiefly with meteorology 
and cMmntology Military science is represented in 
Washington b> two large libraries, which have Just been 
merged into one, vIk, the library of the War Depart¬ 
ment with 00,000 volumes and 40,000 pamphlets, and 
the librury of the Army War College, with 34,427 vol¬ 
umes. The Navy Department has a technical library of 
about 50,000 volume# The Naval Observatory has the 
largest collection of astronomical literature in Amerlut, 
amounting to 27 200 books and C 452 pamphlets. The 
State Department library contains about 7,000 volumes, 
devotod chiefly to international law, diplomacy, history, 
foreign laws, and descriptions of foreign countries. The 
Patent Office has a magnificent library of technological 
literature, numbering 94,048 books and pamphlets. Tho 
Bureau of Standards has 11,106 books QDd several thou¬ 
sand immphlota, on phjslcs, technology, and the Ilka 
The Coast and Geodetic Survey has 25,000 books and 
pamphletH, 35 000 maps, charts and blue-prints, and 
much mamiHcrlpt material, all relating to the subjects 
embraced in the work of the Survey The Smithsonian 
Institution deposits most of Its books at the Library of 
Congress, but the National Museum, which Is a branch 
of the Institution malntaine an lndeimndeut library of 
43,092 books and 72,012 pamphlets pertaining chiefly to 
the natural sciences. The Bureau of Mines has a col¬ 
lection of about 12,000 volumes, reluting especially to 
mines and mining, including a large number of mine 
accidents. The Hurtau of Education bus an unrivaled 
pedagogical library of 145,000 volumes and pamphlets. 
This library lends books b> mall to educators and school 
officials throughout the l nlted Htates (Most of tb« 
Washington libraries lend to libraries throughout tbs 
United States, so that their splendid resources are avail¬ 
able to students nil over the country ) 

The Columbus Memorial Library of the Pan American 
Union bus 28 390 books and pamphlets relating to Latin 
America The literature of Freemasonry and kindred 
topics is represented by about 100000 books and paraph 
lets iu the library of the Supreme Council of the Thirty- 
third Degree The Volta Bureau contains an immenat 
but unnumbered collection of works pertaining to the 
education of the deaf and germane subjects There are 
two large libraries of railway JHeraturo In Washing 
ton, viz., that of the Interstate Commerce Commission, 
with lflOOO volumes and 10,000 pamphlets, and that of 
the unofficial Bureau of Hallway Economics, with about 
25,000 l>ooks, pamphlets, and maps The law library of 
the )>epartment of Juntlce contains about 45,000 books 
and pamphlets, while there is sltll a larger law library 
attached to tho Ltbrnrv of Congress, and one of about 
10,000 volumes at tho headquarters of the Bar Associa¬ 
tion of the District of Columbia The Bureau of Labor 
Statistics bos about 28 000 books and pamphlets on 
labor problems and similar subjects. The Bureau of 
Fisheries has 28,095 books on Ichthyology and other 
top|<* in which the bureau is Interested, The Engineer 
School at Washington Barracks has a library of about 
50,000 books and 8,000 pumpUeU, devoted to military 
and civil engineering, etc. The Census Bureau haa a 
statistical library of 28,070 books and 89,418 pamphlets. 
The Bureau of American Ethnology hat 31,709 books 
and pnmphlets on appropriate subjects. Last, but not 
least, Washington has a great public (Carnegie) land¬ 
ing library, and large libraries attached to each of the 
local universities and colleges, besides small libraries 
connected with schools, clubs, etc. Altogether then are 
137 public, aemipqbUc, and society libraries at the 
capital 

Probably the greatest need In special libraries at 
Washington Is one devoted to geography Although the 
Library of Congress has a magnificent collection of 
maps, it Is weak In other branches of geography, apd 
the capital has no library analogous to those of the 
American Geographies! Society to New York and the 
Koyal Geographical Society in London. 
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A MtXmjfftMmh* Jitney drive* have dimmed 
that theta It a considerable difference In the profit to 
be made from different pamengera. For example, a fat 
roan oocuptef 1C cents* worth of room* but pays only a 
nickel, and aa a oonsequenc® the wise Jitney usually 
fells to see a vtont passenger seeking a ride. 

Adjusting Lamps — A large portion of the light 
from the average lamp la projected upward, and above 
the level of the lamp, and this portion of the light not 
only serves no useful purpose, but Is largely the cause 
of the glare that Is so objectionable to every other 
user of ths road. It Is a simple matter to so adjust the 
lamps that the light Is thrown downward, and this not 
only obviatss the glare, but concentrates more light on 
the road. A little judgment in adjusting lamps would 
result lu benefits to everybody 

Another Alcohol Fuel from Transvaal — About a 
year ago a new alcohol fuel mixture wav Introduced in 
Houth Africa, under the name “ Nataiite ” The die 
coverer of this fuel now announces that he has been 
able to Increase greatly the efficiency (In thermal units) 
of bis fuel, by adding certain other Ingredients. His 
new mixture Is called “ Ethol " and, according to the 
report of Prof Orr, of the British School of Mines and 
Technology, gives 2% per cent more In thermal efficiency 
than gasoline. The consumption Is at the rate of 105 
gallons per brake horse-power, as compared with 125 
gallons where gasoline was used The * Lthol ” mixture, 
however, was used In the gasoline engine without the 
■lightest change or adjustment to the carburetor 

Powerful Tractor Made in America —Built accord 
ing to specifications for a powerful tractor to move the 
heaviest mobile artillery, which were received by a 
Springfield (Mass ) concern from tho French and 
British governments, a new tractor Is now available 
for American building and contracting Arms which 
surpasses all previous vehicles of this tyjx? The uew 
tractor recently picked up, without much difficulty, a 
huge flat truck on which was loaded an immense boiler 
weighing more than 60,000 poundH, the truck Itself 
weighing over eight tons The total dead w eight moved 
by the four wheeled tractor was therefore 41 tons. The 
usual requirements tor moving such a load by means 
of horses would have been a team of 28 strong animals, 
with 10 extra horses aud a block and tackle for starting 

Getting after Vibration —In the not very distant 
past many automobile manufacturers gave but casual 
attention to the balancing of their engines trusting to 
the vlhratlons of the road to disguise those due to the 
engine or divert attention from the engine builder to 
the road builder or tbe tire maker Great Imple¬ 
ments have been made, however, for it has been real¬ 
ized that proper balancing means much to the efficiency 
aud life of tbe entire machine as well ns Increased com 
fort to the user and tbe advent of the eights aud twin 
sixes brought the subject still closer to the designer 
There Is still much that can bo done In the way of bal 
anting moving parts and eliminating vibrations, and 
our best engineers are giving the subjwt careful study, 
although the frequent changes of model delays the 
results 

Circuit Tester Helps Repairs,— The extrnordinnry 
increase In multiple-cylinder motors for automobiles 
has caused a great demand for experienced elrctricians 
lu garages and repair shops liecause of the difficulty 
In locating electric wiriug troubles, and properly oou 
netting the maze of wires lu the modern motor car 
An instrument which greatly lightens this task Is an 
electric circuit tester which 1ms Just been brought out 
by an Illinois manufacturer It it* composed of a 
telephone receiver, a cord with plug which sciews Into 
any electric light socket, and a long flexible cord with 
the proper terminal® for eonneettim AVhen trying to 
find short circuits, broken circuits or propel connec 
tions In the wiring system, the circuit tester will lu 
dh ate them In a few seconds Tho manufacturer thinks 
so well of the Instrument that he agrees to send It on 
10 days free trial 

Heat In Urea —It Is well known that after a long 
and fast run tbe tires of an uutomoblle are found to be 
very hot, and many have supposed this is fhe rosalt of 
the friction of the tire on the road Such Is however, 
not the case, at least os to tho greater portion of the 
hos^ The real cause of heatiug Is the Internal friction 
of the tire Itself, for as the tire Is being constantly de¬ 
flected by contact with the read, the various piles or 
layers, which compose the tire do not act uniformly, 
and consequently there Is more or leas motion between 
them, that results in friction and heat The greater 
tbe change lu shape In the tire as It contacts with the 
road toe greater will be the friction. Of course toe 
harder jtbe tire Is pumped, the less will be the deflec 
to*, but It Is evident that while a perfectly rigid tire 
would generate but little heat, it wopw fell in giving 
easy rising, so we must put up with some heating and 
copaequat* wear of the tird The subject Is out that le 
being surresefurty studied by the tire maker 
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Science 

A Now Automatic Transpiration Scale, for the study 
of tbe transpiration rate of plants, is described by 
Me—r*. L. 4 Briggs aud H L. Bhants, In the JountaJ of 
Agricultural Reseatch for October 18th. It is ao de¬ 
signed that the plant® may be freely exposed to the 
weather, and Is of large capacity The name article re 
views the various forms of transpiration balance that 
have been heretofore lu use 

The Crocker Land Expedition, under Donald B 
MacMillan, Is spending another winter lu the \rctlc 
The steamer " George B Cluett ” which went north 
last autumn to bring tbe explorers back 1 b ico-bound 
In North Star Boy nbont 120 miles from the ex 
podition's base at ftah Greenland Letters roothed by 
way of Copenhagen reporled all hands well and pre¬ 
paring for a renewed campaign of explorations during 
tho whiter and spring 

The Talgat Skull, the relic of Pleistocene man In 
Australia which wns exhibited at the Mistrnluslan 
meeting of tbe British Association, has been presented 
to the 1 ulverslty of Svdney The skull was found mar 
Tnlgai in the Darling Downs Queensland nnd is tom 
pletelj mineralized According to Prof Felgpworth 
Da\ld It may bo that of a memlier of tho first human 
family to cross Wallaces line aud Introduce the dingo 
(a sort of Asiatic jnckal) Into Australia 

A New Isogonlc Chart of the United State*, showing 
the general distribution of magnetic declination over 
the country on Janunry 1st 1915 has been published 
by the Coast and Geodetic Survtv to supersede a 
similar chart published In 11)10 It is based on alwjut 
6 000 values of d<<Unntlon, including nbont S00 in 
Cnnndn and 300 In Mexico and the West Indies J he 
lines on the chart arc gemrallml vvltli re-si* <t in local 
Irregularities hut I ho latter bo far aw dHtn are avail 
able are indicated hv entering on tin chart Isolated 
abnormal values differing by more than a degree, from 
the normal for the locality \ distorts d arm of some 
extent Indie uted by observations at several places is 
represented by n small closed curve In c <mseqm nee 
of this plan the isogons on the chart lmvc n more 
regular uppearanee than those on the chart fur 1910 

Trench “ Frost-bite An article In the /itnrct 
discusses tho bo ch11<h 1 4 frostbite ' from whleh many 
soldiers suffered w Idle lighting In the tre m lies in Flan 
ders last winter It Is characterised by swelling, pain, 
and disturbance of sensation in the part affected, but 
not by the neeroaig or death of the tissues which occurs 
In true frost bite The names frigorism ’ and frigid 
ism have l>et*u suggested for it The conditions cniiH 
Ing It are cold, wet aud Interference with the circulation 
in the leg aud foot by tight puttees and boots. A very 
thin layer of moderately dry air between the skin and 
the external cold water or ice enables tbe bent of the 
circulating blood to keep the parts free from 1 frlgor 
Ism,” und this can lie see tired by wearing bags of very 
soft, thtu oil skin on the lower limbs, in conjunction 
with wooieu socks Nothing tight must be worn around 
the leg 

Storm Warning Lanterns —At the solicitation of 
marine Interests especially on the Great I akes and hIho 
I n pursuance of « plan recommended recently by the 
commission on storm warnings of the International 
Meteorologh nl roimnlttee the V S Weather Bureau 
Is preparing to Introduce a mw svstun of night storm 
warnings, consisting of three lanterns lu a vertical 
line, Instead of the two lanterns heretofore emploved 
By this arrnngemcnt It will lie tH>sslble to indicate the 
expected direction of the wind to the marest quadrant 
Instead of to onlv two directions * \|HrhucnlM n*e-ently 
conducted hv the Ituieau show that In order to Ik? 
seen separately by the naked eve, lanterns should be 
approximately four feet apart for eml> mile the ob 
server Is distant f lo aeuire grent brlllhmev a standard 
electric lamp of the gas filled tungsten t\ jkv Is being 
tried out The new system of lanterns Is being drat 
luBtnlled on the Great Lakes 

Human Characteristic* In Apes — Mr It L Garner 
who has devoted the licst venrs of his life to the 
study of tho African anthropoid Hpes In ihelr native 
huuntB recently delivered h notable? addruw before the 
Biological Society of Washington on tho habits and 
social conditions of these animals. In umnv reacts 
they rcwmhle closely the lower races of humanity 
Their diet in mainly vegetable, but flesh Is an essential 
port of it Thev sleep on the beck or side, like human 
beings, and often make their bed* 1« to 25 feet off the 
ground They have acute sight and especially hearing, 
bat their senne of smell 1 b not much better developed 
than that of man, while the sense of touch is less acute 
than in roam The period of gestation la probably seven 
months Twin births are exceedingly rare Females 
nre sexually mature at from 7 to & years, males a year 
or two later Tbe usual duration of life is 20 to 21 
years. Rights of ownership are well respected among 
than. 
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Industrial Efficiency 

Electric Drive in Textile Mills—Tbe total coat 
of electrical equipment for textile mills, according to 
J IL OluhouKcn In the hhctrh'tti WorW, i« about 10 
per cent of the mrnph te cost of the mill The annual 
cost of iH>wer Is fiurn 4 5 to 5 per cent of the total cost 
of the manufactured products I*\poriUH* with up-to- 
date motor drive shown an increased production over 
mechanical drive or from 5 to 7 5 per cent 

Long-Handled Shovels for Forced Firing —As a re¬ 
sult of feeding fires under hollers oik ruling nt 175 |sr 
cent rating, the tinmen of a Mlddh \W«t UettrU |R>wer 
plant suffered from blisters cm thr ( x lament parts of 
their bodies The enu pam solved tin dlffimltv by pro¬ 
viding the firemen with long handled square ended <o«l 
shovels whhh while not impairing the dexteiltv with 
width the tollers fed tho tire, waved the iucn from the 
Intense heat 

Prompt Medical Attention and It* Reward* — 

Even the smallest scratch on the hand sends u Bethle 
hem Steel Plant employe to tho dlnixnsnry Tlun Is 
no debating whether this or tout hurt Is Huffiehnt to 
make the laborer stop work—It Ik compulsory that tin 
dealers do the deciding Atore than 90 out of every 
100 men <an Immediately return to their work after 
the necessary medhul pm-aulluu has Ik'cu (\inlwnl 
\M»en It is re'calle-el that Injuries at lirst no more serl 
ouh tlmn n slight scratch umy Uu<l to tin uiuputution 
of u limb or even death, tho reason why 1,301) or more 
toll* rs visit the dbqxmsary of the Bethlehem Steel riant 
everv week Is at oiiex apimrent 

Paper Made from Grass —-It Is rpjvorted that the De¬ 
partment of Agriculture Is exp< rimuiting with wire 
grass as a source of supply for pulp for making paper, 
in placo of poplar or llrlodcndron This variety of gram 
grows on the Pacific Coast and In western Me xieo, 
and possesses the very desirable pro|>erty of toughness 
and can be reduced by the soda process it is Htuted 
thnt paper manufactured from the sto<k has proved as 
satisfactory, in physical testa, as a first grade machine- 
finished printing pajar In appearance and lu feeling, 
the paper produced is satisfactory However, the ex 
pertinents have indtiated that more blea<hlng ix>wder 
is required In the bleaching process thau in the case 
of poplar stwk 

Rules for Abating Smoking Stacks on Vo—cl* — 

The Department of Health of New York has recently 
Issued a folder addressed “to owners of steamboats” 
and containing much valuable Information In regard to 
the abatement of smoke Not only does It Instruct 
boat owners how to avoid smoking stnekH, but It also 
denis at length with the advantages that accrue by so 
doing The following rule* for firemen are given 
1—Mre one half of the furnace at a time uud wait 
until the smoke aiojm l>ofore firing the other half A— 
keep the door o|M n slightly for about two minutes after 
tiriDg 1 — Hre a small amount of coal at a time 4 — 
Keep firc^ dean and nsli |mn free of ashes 5—Tarry 
a level lire ti.—-Break lumps of coal into small sizes 
Itefore firing 7— Iso steam Jet 8.—Maintain a 
Bteady water level 

Winding Watches by Electricity —While the wind 
ing of one's wut<h would «oom to tall for bnt a small 
amount of energy It assume* a ninst Hlgnlfliaut hsjkm t 
when multiplied several hundred times, as In the 
instance of a watch reiwlring coimh rn in New York 
City part of whom work ti Is to wind 700 wutrius or 
more eadi dav To facilitate tlu work the firm rnukes 
use of an eleUrlc motor whh h drives a small fdt lined 
wtskd through friction drive It is only usury to 
start up thi motor and bold the sti in of a watch against 
the felt lined socket to wind the tlvm pien'f When the 
watch is completelv wound the ilglitimKl spring ovtr 
comc»s the picwure la-twttn the motor pulhy und the 
friction disk, with tlu result that slippage takes place 
Simple as thla electrh watch winding equipment Is It 
has replHe eel sc veral me ii formerly reepilred for the work 

Quartz Glass Now Made In America — As a result of 
the war the l idled States has cntcreel into a new in 
dustty, namely the nmnufaeture of quint/ glasM litres 
tofe>re l this product lias Inch umimfaeturc-d in («erinan> 
and tinpoitod into thi* t'etunlry In Inr^e quantlflis th 
spite the high tariff turloiiKly * nniuJi, the glass 1ms 
alwavs Ihkii made from a r«Hullar kind of wind which 
Is found onlv in Nebni-dfa niousHiuN of terns of this 
sand in the past him Ikmd shipp'd to German glasM fuc 
teirlea and re turner! lo (lie United state h In the form of 
finished glassware, such as crucible h test lulie* rete>rts 
find other similar articles cmph>yeel in eheude?al lalmra 
torles So gn at was the eleinund for quartz gluss or 
Blliclum DUixvdc (Sll)iO) In this country that jirevtims 
to the war it whh found advisable and even profitable 
to mine Ihe hiwhI In Nebraska, transport U in hulk to 
Atlantle se*aix»rts and across the ex*enn to Germany and, 
after the glassware had been manufaetured, to return 
U in tbe finished form to American market*. The ad¬ 
vantage's accruing from the new industry ore too obvi¬ 
ous to be mentioned here. 
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Sectional view of the U S. supply ship Culgoa 


Supply Ships of the Navy 

Importance of Auxiliary Vessels to Our Fleets 


T HE contention of the great Corsican that an army 
tratelp cm lt« stonin'h finds an equal application to 
the great fteetn ulild) constitute na\al armaments The 
majesty ami ^rlm ]H>tuitlnl strength apparent when a 
huge warship n hupn naive bulk fills the delighted eye of 
the lawman Is apt to overshadow realization that no 
mere warship nor even fleet of fighting units alone, can 
successfully unfit 1 take operations distant from the base 
or for a juried of long duration unless auxiliary vessels 
maintain unfailing service of supply 
In the maintenance of a proper meat supply to the 
fleet, supply ships of the navy find their roost ltnpor 
tant function. While many other elements of ration 
and equipment are transported by these ships the 
great refrigeration holds of this das* of naval auxiliary 
make It necessary that special ships be either built or 
altered for the handling of beef The average battle- 
chip now In service Is supposed to carry sufficient meat 
and ration supply to last about a month without re¬ 
newal When a ship of this class sails for foreign 
waters there are probably 40.000 pounds of meat 
aboard. 

As there Is never assurance that a ship will not be 
called upon In an emergency for a sudden 
departure, supplies a bon id are rarelj jn*r 
mltted to fall low For this reason, though 
a battleship might stock up for a greater 
period of time, while away from its base 
each ship is siipjM’sed to he visited at least 
once a month by a supply ship 
About one fourth of the cargo space of 
a supply ship Is given over to moat 
storage. The M Culgoa,*' “ Celtic ” and 
H Glacier." supply ships of the United 
States Navy, when they leave on a visiting 
trip carry five or six hundred thousand 
pounds of beef, frozen hard and main 
tabled at a proper teroj >erature This 
amount of beef Is sufficient to snpply the 
Atlantic fleet for ubout one month 
On the Atlantic station there are two 
supply ships—Just two less, according to 
the opinion of duly qualified na\al officers, 
than desirable for on ample war service 
There Is one supply ship ou the Pacific 
station, while the only ship of this class 
expressly designed for the purpose is 
now under construction at the Phlla 
delphla Navy Yard The other supply 
shlim of the Nuvj are converted freighters. 

During da\w of peace as, for instance, 


when the fleet is engaged In maneuvers near Guan¬ 
tanamo the Culgoa ” and the “Celtic" alternate each 
month In sailing with supplies from some port of de¬ 
parture to the fleet rendezvous After replenishing the 
larders of the nmlu fleet, the supply ship proceeds to 
pick up (he various vossels scattered on the station. 

The refrigeration holds of supply ships are heavily 
Insulated by casings of wood and xlnc packed with 
charcoal These Insulations have been built In after 
a remodeling of the interior structure of the ship to 
meet requirements. The compartments are kept at a 
temperature of about fifteen deg below zero 
There are. in addition to the below zero sections, 
others for the stowing of supplies which must not be 
allowed to freeze There is one compartment, with a 
capacity of about 4,000 cubit feet entirely given over 
to the storage of hundreds of thousands of eggs, side 
by side with quantities of butter 
Other holds are devoted to vegetables and “dry 
stores,” onions potatoes, beans, At , and rows of flour 
barrels flanked by boxes of prepared provisions Can 
teen stores suth as candy, jam, cakes and small articles 
for personal use, are delivered to ships which have pre¬ 


viously purchased them. It is surprising how rottoh 
candy Is sold aboard a ship 
In addition to carrying articles of food, these ships 
form a sort of express service to the fleet, delivering 
requisitioned articles of equipment, even to guns, for 
which there is space. They frequently carry ammuni¬ 
tion supplies, a large magazine being provided In each 
ship for the purpose 

Speed; Patrol Boats for the U. 3. Navy 

HE novel motor bout* known ns “ eea-eled*,” orlgt- 
nated by a designer In Nova Beotia, have been found 
so speedy and also so dry And steady in rough water, 
that they have been adopted by the United States Navy 
for various purposes, and recently a specimen of this 
t}i>e has been tried out for duty as a fast patrol or 
picket boat, for which work it is expected that it will 
be particularly efficient. Armed with a couple of light 
rapid fire guns a boat of this kind could easily run 
down the most powerful submarine, and its great speed 
should enable It to avoid the shots tired by craft of any 
kind 

As will be soen from the illustrations the sea-sled Is 
not a handsome craft, but greatly re¬ 
sembles a scow, with flat, vertical aides 
and square bow and stem Its special 
feature is the underside arrangement, for 
the roeml>er that answers as a keel starts 
at the middle of the deck, at the bow, and 
extends, by quite a flat curve, to a point 
near the stern, where the bottom of the 
boat is flab This construction forms a 
gradually diminishing V-shaped trough 
extending longitudinally through the hull, 
and tho outline of the boat in the side 
view shows the chine at the lower edge 
of the vertical side, and not the keel line. 

As the sides are flat and vertical, and 
us the width of the boat Is somewhat 
greater at the bow than the stern, there 
is no tendency to throw water above the 
deck line, but on the contrary all sprAy is 
collected In the V-shaped opening at the 
bow and carried under the bottom, thus 
making a very dry boat In rough water 
It Is claimed that considerable quantities 
of air are also collected by the V-bow, and 
forced under the boat, so that it rides on 
a cushion of mixed air and water It 
might be expected that a boat of this 
{Conclude* on pope IBS) 



Stem view of a sea-sled, showing the arrangement of the surface propellers, 
and the peculiar rudders 
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flu Mlfeel Hnr Canyon, ritowtlug the flame alone the 
right-hand wall 


Sin Miguel River Canyon Plume—A Monument 
of Gold Mining Failure 
By w F Wlkox 

N the nigged region of wen tern Montroae county, 
Colorado, there are the relic* of a dreamer s scheme 
to get gold. Along the precipitous sandstone cliffs of 
the San Miguel river, which winds Its tortuous way 
towards the Bio Dolores, cutting In two the magnificent 
carnotlte field, la a flume which U at once a mechanical 
wonder and a reminder of a colossal failure 

There Is pay dirt at Hydraulic, near the Colorado- 
Utah line, where the placer outfit was located It as- 
gays from 75 cents to $125 a yard It was back In 
1890 that a St Louis concern dreamed of a placer min¬ 
ing proposition to save these values and make a mint 
of money 

Water was to be taken out of the San Miguel river 
somewhere near the Club ranch and diverted by means 
of a flume, out of the depths of the canyon uutll the 
location of the property was reached In order to 
secure the required fall to the flume and bring the 
water out of the deep cut, some 12 railed of flume were 
required and all of it had to be hung on the ro< ky sides 
of the canyon, as depicted in the accompanying views. 

A contract for 8,000,000 
feet of No 1 pine lumber 
was let to two men of 
Montroec. The lumber was 
sawed at Pine Flats on 
the Colorado-Utah line In 
the La Sal mountains It 
was a most difficult coun 
try to get Into. Entrance 
was secured at White 
river, where the railroad 
was left behind Seventy 
miles of wagon road had 
to be built to the timber 
lands In order to get the 
machinery through, espe¬ 
cially the big five-ton 
boiler 

From the lumber mill 
there was a gigantic road 
proposition to the site of 
the flume As an lllustra 
tion of the extreme gradi¬ 
ents encountered, in one 
section of five miles a drop 
Is made from 9,000 feet 
elevation to 4,000 feet 
Many an accident hap¬ 
pened to the eight mule 
team outfits that freighted 
the lumbar over this rugged 
land The two lumbar 
contractors agreed to de¬ 
liver the lumber at $22 per 
thousand feet, and In view 
of the conditions just men 
tinned It Is needless to 
stats that they became 
bankrupt It was the long 
haul of 22 bailee that con¬ 
tributed most towards 
thets tafl^re. 

Brit tfe# lumber contractors were net the only losers 

thAty *o mfcftmr the Hugest 

The irththg of the flume was a wonderful undsr- 
taldhft Me* ir*rt ht»* over the rlmrocks and lowered 
If tqpe* mb The canyon. Here they worked In the 


boiling hot sum They were suspended anywhere from 
150 to 500 feet down from the top of the canyon, with 
a yawning chasm below them. Their work was tedious 
under the circumstances first 8 hole had to be drilled 
into the rock, next, a specially made iron piece wus 
Inserted In the hole, then a board was lowered nnd 
fitted over the end of the Iron and a tap screwed on 
A brace was then fitted Into the rock below and set up 
snug against the timber Following this planks were 
lowered and q ltrfoot section of flume fin 1 slu'd 
On the average, five or six men laboring for 10 hours 
finished a stretch of 128 feet of flume Frequently the 
men lowered over the ledge had to pull themselves 
under overhanging and projecting rocks. In one In 
stance, for a hundred odd yards the flume Is really ovtr 
on the opposite side the walls project to smh an 
extent that anything dropped from the flume will fall 
on the opposite bank The flume which is 6 feet wide 
and 18 Inches high required about two years to eon 
struct The lumber contractors were a yt.nr and a 
half delivering the lumber 

While the ground assays good gold values, the com 
pony was unable to save anv The gold Is in the form 
of “flour” gold, width Is too fine for hvdrnulk or 
placer working It is said that the rompauy took out 
$5 worth of gold and then abandoned the project At 
any rate, the company never paid out and in a few 
years the property was sold for taxes by Montrose 
County A Chicago company secured title by paying 
a thousand dollars for the tux receipt, thus coming 
Into possession of a property that cost over a million 
dollars. 

Under the control of the new company, more 1m 
provements were made and new machinery and proc 
esses installed, but even the Infusion of fresh capital 
could not make the undertaking pay out, for the gold 
refused to be reclaimed The manager went back to 
Chicago to report, and later committed suicide because 
of some misunderstanding with the promoters, which 
arose over the property 

To-day the flume hangs along the side of the Sun 
Miguel Hlver, a relic, a monument to the failure of 
two big gold mining concerns and a lumber contracting 
company and the suicide of a man Although it must 
have cost upward of a million dollars it lies without 
an owner, disintegrating In the terrific sun that Is re¬ 
flected along the n ighty cliffs of a desert land 

People attracted to the western MoiUrom region 
at the present time by the earnotite radium activity 
marvel and wonder at the temerity of any man who 
would propose such an undertaking A more successful 
mining scheme is now being worked to a successful 
Issue in that very region, which Is the world s greatest 


radium deposit, furnishing, as it does, about 96 per cent 
of the total supply The country surrounding the Ban 
Miguel Is rich In radium, and the properties, camps, 
ttlnss and concentrating mill of one of the leading min¬ 
ing concerns is located beside the flume. 



Another view of the Sen Miguel River Canyon and the 
remarkable flume 


A scenic highway Is being projected along the river 
canyon on the opr xml to side of the flume, which when 
completed, winding Hlong the depths of the canyon down 
to the Dolores and out through the famous Gate Way 
In Utah, will 1 m? without vxctptkm one of the most 
wonderful scenic automobile routes In the world 

Destruction of Vegetation by Fumes from Smelters 

S ERIOUS trouble is Iwdng experienced in Tennessee 
and Georgia on account of the sulfur fumes from 
plants of tile Duck town Sulphur, Copper A Iron Com¬ 
pany, and the Tennessee (kipper Company In 1906 the 
State of Georgia took action against those companies, 
alleging that they permitted a discharge of gases which 
destroyed vegetation, including forest trees* In that 
state Both companies were forced to Install plants to 
Utilise n considerable percentage of the sulfuric acid 
gas. These plants, however, have been unable to utilise 
a sufficient quantity of the gas, and last Spring tho 
Supreme < ourt decided to have a special expert ascer¬ 
tain the amount of gas released and the amount which 
ought to be utilised In order to make the fumes harm¬ 
less. Tlie report Is expected to be made soon. 

Officials of the Forestry Service think the time lfl 
close whin the Government will have to tako up this 
question of fume damage, 
since large sections of 
tho Cherokee Area are sub¬ 
ject to such damage and 
It Is reported that the In¬ 
jury has extended to the 
Georgia Area 
A study may tm made of 
the sulfuric acid indus¬ 
try In the Eastern states 
to find out whether, If the 
Hiilfurlc acid from such 
places as the Ducktnwn 
plants were fully utilized 
it would mnkc imsslble a 
reduction In the cost to 
farmers of ui id phosphate, 
whidi baH become an iiu 
portant fertiliser through¬ 
out the East 

The Northeast Passage 
Again Achieved 

P RF SS reiKirts quoted 
iu the KrulffjfA Get) 
ffraphiail Magazine an 
nounco that tho Sverdrup 
and Vilkltskli arctic ex 
pedltious In tht Ir three 
ships, arrived wifely at 
Arihungcl In the middle of 
Hcptuulfcr Vs the VII 
kltskll piuty started lost 
year from \ ladtvostok, 
this report menus that the 
feal of willing around the 
arctic coast of 1* uranla— 
the Northeast Passage—so 
often ut tempted in vain, 
has been achieved by the 
same Russian naval officer 
who discovered Nicholas 
11 Land In 1913 The only previous expedition to make 
this passage was that of Nordenskjdld, In the 1 \ega" 
which traveled In the opposite dlrettion (eastward) In 
1878-70 ^hy has not VllkltskH's latest feat been re¬ 
ported conspicuously in our newspapers? 



View of a po rtion of Docklown, Term., depicting how nil the refeUtion haa been killed by the ealftir 

tame* from nearby smehera 



Du ek town smelters 
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German Commercial Preparedness for Peafce 

An Englishman’s View of Germany’s Industrial Activity and Prospects After the War 

By James Armstrong 


S O absorbing and vital, especially in this country. 1* 
the necessity to produce munitions for the main 
tetiftnce of destruction that the more critical require 
menta of commerce are In duugi r of being overlooked 
The period of maximum prissure has passed Our 
Industries have been ho effw lively mobilise*!, the 
handicap In raising tin provender of destruction has 
been overcome, with the result that now we are able 
to take brief bruithluj, him 11m The fact that the crisis 
has been iwhwmI 1m officially revealed by the abolition 
of Huuduv labor 

The organization of our facilities for the proeccu 
tlon of the war having enabled a certain output to be 
achieved and maintained it is now possible to look 
round and to estimate the general slate of affairs 
not only in regard to pressing needs, hut of the future 
when cannon and shells will bare to make way for 
plows and pens The moment when the latter will 
be required may spring m>oii us with dramatic sud 
dewiest* Indeed the re Is c very Indication that the 
change will he as catmljHinlc as was the declaration 
of hostilities 

Under these circumstances the question arises 
M Are we readj for peace? According to the out 
ward and visible signs the reply Is an emphatic nega 
tive If the transition of our factories from war to 
peace is likely to occupy anything approaching the 
time required to convert them from iteHce to whp then 
we are confronted with a situation as dark and dreary 
as the llrst six months following the invasion of Bel 
glum and France 

We are somewhat lethargic In our movements and 
upathetb In matters regarding the future We differ 
from the German In tlmt we thluk only of one thiug 
at the time 

Now the methodical Teuton maintains that peace 
and war must run In single harm ss He and his 
uewHjmpers are now full of tnlk of ' prepare*Incas for 
jHUice” Keen as its Industries were organizes! to 
seture the commercial position of Germany In the sun 
bo will die hundreds of factories which have ls*en raised 
and equipped during the spasm of war be subsequently 
deeded to the exiguities of trade 

Tlie world wide catastrophe bus taught Germany 
many severe lessons apart from lur military inlsenhu 
laMons, Tbev are lessons wlibh have not Imhui 
brought home to the Allies localise our circumstance n 
hate been bo vastly dissimilar 
Germany has boon blockaded and has been forced 
to realise that many artleleN for which she was for 
merlv dependent msm others outside, either had to be 
made within the (*0011!rv or gone without 

Etidtnees of this condition of nffalrs are revealed 
on every hand In pre-war days she whs the largest 
customer for ndllnn nil rates with whkh to fertilise 
her hard worked ground Before many weeks of war 
had elapsed she was fnoed with a critical situation 
Fejodstuffs would have to be raised within the 
eountry In order to secure the maximum yield per 
acre there was a heavy call for fertilizer Hut the 
stocks of (Milan nltralea were so slender that they 
would lie speedily < xhaunted To maintain the food 
supply a substitute would have to be found 

Home years ago a commercial fat tory for the ex 
traction of nitrogen from the air whh established in 
Norway and It has proved a remarkable commercial 
suce*ess Germany purchased extensively from the 
factory, but the manufactured article was forced Into 
eowi»etltion with the natural product from the slope# 
of the Andes, to the dlsudvantage of the former 
If Norway could render the process remunerative 
and snccewaf u l Germany certainly could do likewise 
That was the Teuton argument and without any 
further detuy the process was take 11 in hand 
Food from the Air 

Another motive governed this development Nitric 
add was In acute demand for the manufacture of high 
explosives It could he derived In vast quantities If 
the extraction of nitrogen from the air were taken up 
The leading German company devoted to this process 
placed orders for the Hpccdv erection and equipment 
of several extensive Installations 
The contracts for two nitric acid producing ostab 
lishinentH were placed with the Allgemeine Electri 
citHts G< sellschaft of Berlin while another concern 
pi ami a further contract with the huiuc organisation 
for the equipment of an electrical station which ranks 
far ami awav as the largest single order of Its charac 
ter ever tarried out in Germany 
Another plant which Is fur more ambitious and com 
pnhougfae is also under way .Home years ago a com 
puny Was established to provide the city of Berlin with 
electricity for lighting, heating, and power The con 


T HOSE who have supposed that Germany's 00 m 
merce and industries have been *0 seriously 
crippled by the existing tear will find much food 
for thought in the present article which we have 
reproduced in full from the British World?* Work 
Mr Armstrong describes the situation from the 
English point of view tcHA much apprehension and 
strikes a note of warning which should be heeded 
in this eftuntry as well It emphasises the im¬ 
portance of our own Industrial Preparedness for 
Peace — Edito*. 


cern anticipated that, upon the expiry of the Initial 
term, it would receive a renewal of the concession for 
a further number of yearB, and to this end it acquired 
extensive lignite fields near Bltterfleld in order to be 
in close proximity to an abundance of cheap fuel for 
generating the requisite current But the civic author 
itles decided to exercise their option and to buy out 
the private company 

Under these circumstances It appeared as if the Ug 
nlte field Investment would prove a white elephant 
Hut the war invented the situation with a totally dif 
ferent mqs*< I The government demanded vawt quan¬ 
tities of fertilizer for the satisfaction of the farmers 
and truck garden produce raisers, as well as nitric 
add for explosives The private company was ap 
proached and urged to assist in meeting the national 
necessity by embarkiug upon the ‘ fixation of nitro¬ 
gen " process 

Nitrogen at l}d a Pound 

With the money received from the Berlin City 
lathers as the price of the electrical undertaking the 
original concessionaires laid down a huge plant upon 
the lignite Helds the whole of which extending over 
J'iOO mien has been purchased. Here arc sufficient 
supplies of cheap fuel to keep the works going for 
some thirty years at full pressure 
A subsidiary company has heen Inaugurated to carry 
emt the actual work of fixing the nitrogen’ with 
drawu from the atmosphere, ami thiH concern has eon 
tracted with the electric generating company to buy 
sufficient current to enable (Hi 000,000 pounds of nitro¬ 
gen to be extracted lu this manner per annum at an 
average cost iMfd per pound for fifteen years, with 
the option to extend the agreement a further ten year# 
The Initial section of the scheme has been completed 
and has beeu attended with such conspicuous success 
that tlie plant is to bo extended In order to ensure 
double the yearly output of fertilizer 
In view of the enormous developments of the many 
extensive plant* which have been laid down to exploit 
this process of producing fertilizer It 1 m obvious that 
Germany will depend leas than formerly upon Chile 
for supplies when peace is declared The capital in 
vested In these enterprise* is too huge to risk com 
l>etltlon If the nitrogen food factories were forced 
iuto Inactivity by the natural product, then the elec 
trie generating station# would have to close down also 
Inasmuch as they would be deprived of the markets 
for their current 

There is another feature which must not be over 
looked Under normal conditions the establishment of 
such works entailing a heavy expenditure of money 
would demand the preservation of the Initial outlay or 
depreciation allowances In the annual balance sheets 
until such time as the capital outlay has been extin 
guished But when peace U declared and these fac¬ 
tories settle down to their usual routine the item of 
capital expenditure, representing the cost of erecting 
and equipping the buildings will not appear These 
charges will have been extinguished by the govern 
meat in the form of payment for nitric acid 
In other words, the war in Germany is financing the 
industries which at a later date will plunge the world 
Into a commercial conflict, which Is certain to be 
waged as bitterly as that now running Its course 

Dependence upon Coal 

Similar conditions prevail in the coal Industry 
Wince the outbreak of war the German coal gas pro¬ 
duction has advanced by leaps and bounds at the in- 
«t(gallon of the government The latter has been loud 
und insistent In Its demands for these products of 
coal gas distillation which arc indispensable for war 
Hhut off from the great oilfields of the world, Ger¬ 
many has been compelled to rely upon Its home 
products for running the Diesel engines of Us sub¬ 
marines the light engines of Its aircraft, and the 
heavier motors of its automobiles. The gas Is wrung 
to the last drop to extract the benaol for tin foregoing 


purposes, toluol for TNT, carbolic add for disin¬ 
fectants, cyanogen, the deadly gas which la employed 
In the poison-gas war and the preparation of asphyx¬ 
iating shells, and ammonia, which, in the form of sul¬ 
phate of ammonia, serves as a substitute for saltpeter, 
which can no longer be Imported* 

But In the practice of the arts of war those essen¬ 
tial to peace, which harp no military significance, are 
neither Ignored nor wasted The tars arising from the 
manufacture of the coal gas are rich In tht elements 
for the production of aniline dyes. At the moment 
these may be regarded as by products, merely beoauas 
there Is no, or only an extremely limited, home market 
for them Consequently the dyes are being stored up 
In huge accumulations awaiting the arrival of the op¬ 
portune moment for flooding the whole world with 
them 

The Abilins Dye Crisis 

At this time the shortage of aniline dye-stuffs Is af¬ 
fecting the whole world to a very serious degree. Only 
recently a keg of a certain color happened to come up¬ 
on the market through a forced auction sale Nor¬ 
mally a keg of this particular dye can be purchased 
for some sixty shillings, but so pronounced Is the 
dearth of this color, that this solitary keg called a bid 
of Home £312 before the hammer fell There are other 
dyes for which not only this but other countries are 
In urgent need, and these colors have risen to pro¬ 
hibitive prices 

Efforts to case the situation are being made in this 
country and the United States, but they are of almost 
negligible significance An elaborate and well 
equipped aniline dje manufactory, capable of couqiet 
ing with the German organizations Upon level terms, 
cannot be brought Into operation in a day It has 
taken Germany many years to establish this Industry, 
whUh Is uow virtually a worldwide monopoly 
Tlie result Is that Germany does not view British 
French or Amerkau activity in this field with the 
slightest apprehension She could flood tlie market 
tomorrow so effectually that every competitor, coming 
into existence during the war, would not merely be 
snowed under but wiped out of existence 

No firm will be able to sell aniline dyes at the prices 
whh h the German trust will unload them It must b© 
remembered that the coot of producing these enor 
mous stocks have 1 *hu defrayed The Teuton govern 
meut hus not only imid a high price for its essentials 
from coal gas distillation, but also for the waste as 
well, and the dyes could almost be given away at a 
profit 

A similar story may be traced through every rami 
ficatton of German Industry Every factory which has 
been Impressed into the service of war is at liberty to 
carry on as usual to a certain degree There Is no 
immediate demand for its specialties owing to the ex 
port market being closed, but Germany recognizes the 
imperative necessity to possess fully charged (xxumer 
clal magazines against the critical moment which 
must dawn. 

Hugs Profits 

Those who labor under the apprehension that Ger 
many s Industrial couqmnle# are passing through a cri 
ticnl period and are faced with bankruptcy will receive 
a sudden awakening Take, for Instance, the All- 
egtmelne KlectrkltiUs Gesellschaft, the mammoth 
electrical trust. During the year 1916 It earned a 
gross profit of £11,544,000 and paid a dividend of 11 
Iter cent upon Its share capital of £7,750,000 
The dividend was 1 per cent in excess of the prevl 
ous year, aud this notwithstanding that taxes were 
up £40,000, and that bonuses to staff and pensions were 
increased by £15,000 ami £25,000, respectively, while 
there was a further expenditure of £230,000 on wai 
allowances. The gross receipts were £412,000 above 
those for the previous year 
“ Oh, the increased profits are due to payments foi 
munitions I ” So explains the ordinary person. Bui 
are they? . 

lu common with all other Industrial concerns in the 
Fatherland the Allegemeine EJlectridUUs GeeeUechafi 
has been called upon to supply shells, grenades, oar 
tridges, and so forth to meet the desires of the* mill 
tary, but at the same time it has been exceeding^ 
busy on Its normal work of building electrical equip 
meut True, this has been abeorbedby the factorial 
which have come Info existence for supplying othsi 
government neoeaftiea, but If the statements of, tin 
officials of Urn trust are to be credited stocks hart beet 
maintained at A high level fo **** *U hnd MU 
emergency* 

(OamWd Mgs tall 
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Student Mllturj Training 

To the Editor of ths Soixxrmo Aukiucan 

1 hare been reading your fine article# and editorial# 
on "National Preparedness,” and thought that you 
might be interested In a plan that has suggested ltaelf 
to me tinea attending the Fort Sheridan U S Busi- 
neat Men’s Training Camp Aa I am a graduate of the 
engineering department of the University of Illinois, 
where military training la required for two year*, I 
believe that thla plan would appeal to studenta at col 
legea generally, and it would be a source of great value 
for the United State# Government It# chief advan¬ 
tages are that it would coat the Government practically 
nothing and would produce dtiienshtp far superior to 
what we are able to graduate from our Colleges at 
present. 

The plan la as follows A student regiment would 
be formed at a government poet, officered by regular 
army officers, such as the type detailed now to teach 
at West Point The course would continue for one 
half year, beginning at a semester period and tapping 
over the summer mentions, students returning to col 
lege when finished ftuth subjects ns Civics Military 
History, Strategy, Military Engineering, Sanitation 
(mechanical engineers might take a month in n govern 
meat arsenal shop) etc , would be given under these 
Instructors, as well as thorough discipline and ]**rsoiml 
lijgtane, and also an extended military maneuver under 
full equipment, In other words, six months of Intensive 
West Point training at Government expense The best 
graduates of this course would qunllfj an officers in 11 
volunteer army The regiment would I*. entirely sep 
orate from the regular army mid composed entirely of 
students from vurioua colleges 

The college would give 01 m half years school credit 
to those completing the course which would he eutireij 
elective and ea<h college would select siu h subjoin to 
tie omitted from graduation requirements In each de- 
purtment as would leave a required cours* of stud\ 
which la addition to the urtuv course would piudmc 
citizens with equal If not better nttalumc lits than those 
remaining four j«ara lu college I would prefer to 
have the student return to eollcg* for nn uninterrupted 
senior year under the collegiate Influence making the 
usual four jears from umtrlculatlon to graduation 
I would be very much idcaaed to have comm* nta on 
(his plan from citizens iu all walks of life 

Whahton ( Ul\ 

220 H I*aSalle Ht < hlcago 111 

The Steam Automobile 

To the Editor of the vientihc Amkhican 

An apology Is due all driven* of steam cars by you 
after publishing the ‘ Wintou ’ article In the automo¬ 
bile numlter of the Scientific American All the merits 
attributed to the steamer It possesses, and a few more 
and It has not gone on the scrap heap” with the 
two-cylinder gas cur, but has been improved and per 
feeted to such ft degree that It now makes 800 miles 
on a single tank of water and develops 15 rnlks per 
gallon of coal oil at 0 eonts i*r gallon instead of using 
gasoline at 20 cents. It has such flexibility uud reserve 
power that It can pass anything ou the road and In 
ordinary traveling when a gas car appears bobbing 
up and down hills two or three miles ahead without 
«nv extra effort on the part of the steamer, In a verj 
short time the gas ear la a thing of the past 

I have driven steamers for more than nine years and 
know what they are, therefore must take exception to 
the article In question, which Is either malicious or 
ignorance 

W Doudek 

MlUersburg, Pa. 

How a Rifle I* Sighted 

To (ho Editor of tbe (tonwwFic Avebican 
I have lost read with Interest the very good article 
lL'yonr liene of the 11th ult on “How a Rifle la 
Sighted," and would like to add a few words thereto 
with reference to the uee of the eight on the Ross rifle, 
one or two facts In connection with which seem to 
have been overlooked. 

The " t?" shaped notch on the battle sight Is not of 
the ordinary H U" shape, bnt has rather the apiwarnnee 
of a peep eight with a piece scooped out of the top, 
and wan «o made with the Idea of being used In the 
earns way aa the peep (right, *.«« by looking throngb 
g§ ijiabw—while giving the lnlnlranm amount 
Of pbetrtwttar of new, And 1 have found, In m> ex 
eertauMt Ml musketry Instructor, that the recruit will 
Very reader adbpt tfcto form of sighting after having 
had a twru want** with the peep. Therefore, the 


SCIENTIFIC AMERICAN 

Boss battle sight, when used at close range In a very 
great hurry* should be quite ss accurate as the peep 
eight would be under similar circumstances. 

The peep sight aperture on the Canadian service rifle 
Is no longer of about 6-100 Inch diameter, the bole 
having been enlarged to about 1-10 inch over six months 
ago, and since this change was made It has proved to 
be as serviceable as an open sight in the worst kind 
of light. In addition to Its other manifest advantages 

I have used the tenth inch peep sight on several own 
stons a considerable time after sunset when the light 
was poor, and found the sighting quite an clear as 
over the bar—which would be no small advatage to a 
man with poor accommodation of sight 

A, O Andkbson 

Quebec, Canada 

Volunteer Motor Boat Squadron 

To the Editor of the Sciektctio Amksican 

You state in jour January 1st number, under the 
article headed “The Motor Boats of the Volunteer 
Patrol Squadron, that this 1 Is the tlrst real substan 
tial move of private individuals to train thomsches for 
a naval reserve In this countrj ’ 

Tlita la contrary to fact as In May IP 12 the Power 
Squadron of the Boston Yacht Club was formed and 
a fleet of from ten to twentj live power bouts laid 
regular nmmuvers and drllta through the season 

Thla movement spread uml In Februurj 1014 under 
the guidance of Chief (omumudir Roger l pton, the 
United State* Power Squadrons was formed at a jne< t 
lug In New York, at which there wen reprem utathtH 
from the Navy Dipurtwcnt and the department of 
Commerce 

Since then the squadrons have Imh ii formed In Port 
land, Boston New Bedford Nanagansett Bn\, New 
Haven New York, Philadelphia the Potoma* lilvtr 
and «e\eral ou the < rtat T>ak(>s 
Hie requirement for inemlK?rahlp in the squadrons Is 
a high degree of skill in navigation 

Frequent <lrllta lu fh< auumur arc comptttaon 
This movenunt nntodahxl all others lu the way of 
prcpnrodm kh 

Although the conditions of service are not ns exact 
lug ns In the nrthlc refumi to the numb* r of turn 
parti*.Ipating and Its possibilities of usefulness in tInn 
of war nre at least as gnat 
A squadron nmv Is formed within any recognised 
jacht club and admitted! to the United Mules low*r 
Squadrons u|>o» Its munbiis passing the required ox 
amlnatlon 

Fkank r Hucjuns 

Boston Mass 

Concerning Leprosy 

To the Editor of the Scihxth-u \mfhic an 

I have rend the article appearing under the abov* 
heading lu jour Issue of SepUmtar 4lh, V)15 Will 
juu allow me, as n lay man to make a few r* marks 
regarding sume, ns it set jus to mo somewhat lncon 
aistint concerning both the contagiousness and tlie cur* 
You wiv that leprtmy has nut Its AVaUrloo, would to 
God It had* But we in South Africa cannot agree 
with jou In that 

( hnulmoogra Oil hag been used here for very many 
jears, but we caurtot claim that It 1ms dertnitelj cured 
n single case of leprosy although many who have used 

II for a number of joars have been discharged from our 
asjlums, still wo cannot attribute the cures to Clmul 
woogra Oil ns most of those discharged were of the 
anaesthetic type which generally dies out after fifteen 
or twentj >ear« without any treatment whatever Manv 
other drugs and methods of treatment have tan u tried 
here, but we huve jet to And the cure t hanlmoogru 
OU has l>eeti used ta>th internally nnd externaU> i e 
drinking injecting and rubbing the skin So we would 
very much like to know how it Is used In America to 
produce such happy results 

ContaylouKntaa —In several parts of your article you 
state that the disease Is non-contagious, and In others 
yott Infer that It is highly so For Instance you say 
“ Once (XHwlbly contagious, It Is no longer so ’ Again 
“Children may nurse from the breasts of lt>por moth¬ 
ers for a year or more, nnd still be taken away clean 
and unharmed ” Aud again 4 Hence those cities which 
are now and then thrown Into a panic through the re 
port that a leper Is at large in their midst need not 
worry for fear of getting it Better worry over the 
case of measles next door” Surely this says plainly 
that the disease is non-contagious. 

In other parts you say 'But when military con 
quests took us into distant lands where the dread dls 
ease exists our medical men at once took up the seem 
Itigly hopeless task of finding a cure for It" Which 
mesne that you were afraid of the soldiers bringing it 
home with them Again, you say that, ‘In almost all 
large colonies the lepers are attended by Sisters of 
Charity, and these saintly women once their lot Is cast, 
never again return to the outride world ” Why not, if 
the disease Is non-contagious? M A Chinaman first In 
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troduced leprosy In Hawaii,” and again ' A few of our 
soldiers returning from service abroad, have brought 
the disease home with them.” Surely those last would 
plalnlj sa> that loprosj In highly contagious Which is 
It—coutnghms or not * 

Pretoria, Trunmaal Una 

To the Editor of the Suicimrio \Mrau an 

Koplylug lo T nos rrlthtam of my editorial cover¬ 
ing leprosj cure* hr made In American colonicfl where 
this disease Is prevalent I wlnh to huj that scientists 
lu the Philippines who are luduRlrlouHlj studying this 
disease have annexed many times that it is not ordi 
nnrilv comniunirnbk. by contact Th* re in a dtatliutlon 
between Infectious disentail aud coutaglouH dlseascM 
That cures June not been made lu South Africa Is 
no logical argument why cures have not been made in 
die Philippine* On the otlnr hand the Manila press 
haR record*^ additional tur** jttac* uij artUU was writ¬ 
ten, and I have no nunon to lx Move now aa I had not 
before that the jmixrs tluro art snMdlzod by nn un 
scrupulous coterie of designing lmilieal men 
Afy critic states that ho would vtrj imuh like to 
know how Clmulmoogra OH has lK*en uh**< 1 to produce 
the happy results recorded If lie will take the trouble 
to Hddr*rt« the ltunuu of Health Manila lie may be 
able to get tills Information from official nourtu* 

If this Is done It will doubthtw lx* dULovtriHl that it 
Ik a inatttr of rnnnl that (hihlren arc reared from 
U props parents and an nfurwiiril jannitted to huive 
the (oloni** to live among tin. people 
The writer nsks win tin r tlie (Hneaso is contagious 
or not I w IhIi 1 could Hay to him that our medical 
experts who me devoting tlulr Him to kih h work think 
II 1 h not ^ urlln i nion the w i it* r in comi>uii> w ith Mr 
Henrv Mnvngi I junior at on* lime spent nianj hours 
In u lejK>r hospital In tin Philippines, *on\crslng with 
scores of tajM rH and photographing tlulr nores aud ithrn 
slons We did n*it contra* t hprony as w< surely would 
hav* had the dlseas* been contagious thirefore I 
mlglil snj that 1 pr?tonally know the dls*ns* not to bo 
contnyUm* as are in* ash* 

1 luahrHtiuid that Dr AVavson In Hawaii 1mm ef 
f« * list <ur*s with i in w treatment altogether but I 
am not Till 1> Informed on his work and could there¬ 
for* not discuss It wllli auy dvgrex^ of Intelllguict 

MoNHObi WOOLLEV 

J*orf (nun M aslilii(,ton 

Why Not a Lincoln Ironway? 

To the talltor of the Amfbj* an 

f lhe very inter* sting article In y*mr Issue of Tanuarf 
1st bv the prcwUhnt of the Lincoln Highway Associa 
tlon prompts th* nbov* question 

In lies* i tiling his overlHn*! automobile trip the writer 
ref* re to the almost Impassable stnt* *)f the in lcbrnted 
hi^hwav In many plrnes betw**en < bh ugo an*3 Nevada 
duilug the rulnv weatlnr 

At such times * ould not tlu m nrest parallel railroad 
be induced to run a daily auto hihm lu 1 with nuuh profit 
to itself the uutolst and the targe townR along Its line? 
freight rut*>s on a Hlngle *»r added to passeng* r rates 
for the Hutotats, are a big It* in of ex|K*ns* But a train 
of ordinary flat cars earning JO or 40 autos and their 
owners should make the co«t i>er auto relatively very 
small i<o should the allachlug or deta* hlug of two or 
three sueh **nrs to schedule freight trains at different 
points along the line 

And owing lo Hi* grtul saving of lime and dally llv 
lug expense tin trips **ost to the Ironwny iraveler must 
Ih* far less than to the Idghwaj traveler Ihe former 
would make 20 milt's on hour while, according to jour 
correHjKindt lit fhe latter could iviur only 35 miles a 
day over the soft Burfa<.*e roads of the middle West 
Hj avoiding night truvcl if preferred, aud keeping 
to the sixxhI just mentioned the autoUta would see 
oveiy mile of the country They would be no more 
cx|K>aed to wind nnd weather on the train than ou the 
road IcHH ho In fuct than while ploughing through 
“gumbo mud or Jolting and plunging Into tb* chuck 
holes or ‘ Tlmnky MHrum ’ farllitr weat—aud fro- 
qneutlj allgJillng to ixlrh'flte thtlr cars 

The president of the Hlghwuy Association owing to 
his name or nature had hoiu* thing of a Jov rhle Yet 
he confesses to a \erj long and a very strenuous one 
Five thousand others In thinks essajed the trip in 
whole or part but he cannot be Hure that unj of them 
got through 1 rohnbly the proportion was decidedly 
small 

How many of the 5 000 might have mad* it however 
could thev have hud n lift of from 50 to 250 mil**« or 
more whenever the weather became too execrable? 

tor auto tours Luroj»e Is out of the question next 
summer and will be h sorry place for Home jears to 
come Meanwhile the West neecta the autoH and the 
autos need the Best Must they await the hard sur 
fating of many hundred miles before they cuu get 
together? 

John Ciietwoodv 

San IreneIsco, Cal 




Taking a blood tort of a bom Home operated on at the wither* 


A Horses’ Hospital 

Work of the German Army Veterinary Surgeons 

By Dr, Alfred Gradenwitz 


I N spite of the prowing importance of motor care 
and the prominent part incumbent on railways, ours 
ia by no means a horseless age In fact, the present 
war, while evidencing the wonderful mechanical pro¬ 
gress of our era throws the horse Into unexpected 
prominence. When it la considered that each army 
corps, on a war footing, comprises tens of thousands of 
horses, It will be readily understood that the total num 
her of those used by all Mllgorents should amount to 
some millions. The veterinary service for these quad 
ruped armies therefore raises a number of problems and 
assumes an unprecedented Importance, second only to 
sanitation In wartime 

How are the horses wounded on the battlefield or 
affected with Illness restored to health and made tit 
to resume their posts? Little has so far boon heard of 
the way this Important task is organised and It Is 
thought that the following account will bo all the more 
welcome 

In order, first, to sum up the main tasks performed 
by the veterinary surgeon, behind the battle front It 
may be said that by staying the bleeding of recent 
wounds, he Is able to save the life of a great many 
horses. Again, In the case of epidemics, he will ha\e to 
diagnose the complaint and to take such measures as 
are required in order to remove the Infected animals 
The discovery of glanders may evtn be called a vital 
question for the army, this terrible disease being traua 
ferable to man, even though the epidermis be intact 
Any horses responding to the Malleiue test arc, there 
fore, killed and dissected Immediately, thus controlling 
the disease and Insuring the muluLenauce of sufficient 
numbers of these animals 

The treatment of wounded aud sick horses, then 
takes place at jh>w 1«I veterinary hospitals which have, 
, for the first time, been Installed during the preseut 
war The writer la Indebted to Veterinary Surgeon 


Major Ohm and Major von Papon the medical and 
military directors respedhelj of the Iimterburg Vet 
irlnary Hospital, for the pictures accompanying this 
nrtlile and for much of the Information It la baaed 
upon 



Horse undergoing Salvarsan treatment 


This hospital, at the end of November last, was 
created, aa it were out of nothing, and had to fulfill 
a most difficult task about 140 diseased horses, many 
of whom were affected with glanders, being transferred 
to It at the very beginning The barracks occupied by 
the hospital, after Wing vacated by their regiment, had 
l>een taken up, in succession, by fugitives from Bastem 
Prussia, mounted Russian troops (during an Invasion 
lasting but a few dajs but leaving its traces of reckless 
devastation), and, finally again by fugitives. On being 
taken over by the cavalry division, the barracks were 
found In an almost Incredible state of neglect, and had 
to be tlearcd and disinfected most thoroughly with the 
iiNHlftum'e of Russian prisoners, before the hospital 
could commence operation Rooms for accommodating 
patients of widely different kinds were made ready, 
aud the hospital now comprises the following depart¬ 
ments 

1 The reception stable, accommodating 60 horses, 
where all the horses com lug from the front are kept 
until received In the proi>er w r ard Here they are sub¬ 
mitted to the Malleiue test, as well as to blood tests, 
the result of whhh la waited before any horse to 
allowed to leave this stable 
L A stable for patients suffering from infectious 
lung diseases, which affords room for 80 horses This, 
at the present moment, la used for surgical patients, 
there being no cases of lung disease 
3. A shod comprising several sections, respectively, 
for horses suffering from glanders, suspected of 
lufection with glanders, and afflicted with mange 
4 Three stables for surgical patients, accommodat 
Ing 140, 140 and 80 horses, respectively 
G A stable for officers' horses, mares in foal, and 
mares and foals, as well as for cured horses, ready to 
be released 

(Conclude# on pay* 132) 



Removing the shoes fapa a hors* 
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I K state xtf the TTnkm 
to-day* X tiy photographs or 
radiographi are pot admitted as 
Ugai oridattco lu court, unless 
the plates or prints Include a 
lahtl on which is written the 
name* address, date, remarks and 
other Information relative to the 
ease, over which appears plainly 
the part presented for damages. 
Obviously, the label or card must 
he partially transparent, leaving 
a more or less distinct view of 
the Injured mem1>er showing 
through. 

The method heretofore em¬ 
ployed for attaining the trans¬ 
parent data sheet in radiographs 
consists of a celluloid container, 
sometimes lettered with the op* 
orators* names, into which lead 
letters and figures mounted on 
celluloid plates can be Inserted 
By altering the letters and fig 
ures it Is possible to secure any 
desired combination in the legend 
appearing in the radiograph. 
While this method serves the 
purpose Intended, still, it pre¬ 
sents two objections first, the 
lead letters have to be placed 
adjacent to the object being pho¬ 
tographed, with the result that 
the letters often are displaced or 
moved out of allnement, result¬ 
ing In an unsatisfactory—from a 
legal standi»olnt—radiograph, 
Second, the very nature of the 
letters used limits the amount of 
Information that can be regis¬ 
tered on the negative. 

There recently has appeared a 
new method of identifying radio¬ 
graphs, which, although of ut¬ 
most simplicity, appears to have 
solved the existing objections. 
Invented by Dr Aurel lus de 



Typical radiograph Intended as legal evidence, showing the use of the newly Invented tinfoil 
radiograph label on which the necessary information has been typewritten 


and Is best adapted to testing at 
the factory laboratory or at some 
IHilut on il transmission system 
whin Insulators art delivered or 
tistnl Jiu (KRcnilal elements 
of the high frequenty oscillator 
ii r< |tried\ A ep-up trans- 
foiirnr which raises 110 or 220 
volt primary cum ut to 13,000 
voltH lu tin Hpcnmiurv, a con- 
dthHtr pi i« iM across tlu termi¬ 
nals of tin high volt igi colls of 
this trnnsfcjiim r an adjustable 
fontrol gup an us< illation trims 
Ionia r oil inum rued with an 
lion (ort, mnsiming of u ft w 
turim on tilt primal \ nid many 
tui ns on the hu ondar> a prop- 
t rlv jirojs^rtloiu'd splicre gup 
and a HultuhU itmlanu to pro- 
toct tht stop up trunsfornier 
against the damaging effect of 
short 1 1 1< ii It when « spark takes 
pluu at the control gap 

Tin om Hinting current trnru 
form* r of tko testing equipment 
consists of two concentric wind 
lugs arranged urtlrelly In a 
stoneware Jar and immersed In 
oil This, as well ns the other 
apparatus comprising the equip¬ 
ment Is supported In an angle 
Iron frame mounted on eastern 
and em lowed on all sides with 
in rforated Iron A wooden cover 
Is placed on top and supports the 
sphere gup 

The a ullage of the equipment 
Is controlled by gradually open 
lug th* control gap one electrode 
lieing grounded and connected to 
u rod t xtendibg through the side 
of the case, which permits inanlp- 
u'atlon while the arc Is playing 
m row the gHp. The high poten 
Hal across the sphere gup Is read 
directly In volts. 

Heretofore, the usual high po¬ 
tential teat of an insulator has 
J»eeu to apply twice Us ruted 


Xoatwa, of Brooklyn, N Y, It consists essentially of Insulators fall In service, prime among which being voltage at (X) (jdes for one minute However, it has 

taking advantage of the variation In thickness of a lightnlug surges, switching surges and arcing grounds, been found that Insulators that have successfully paused 

piece of very thin sheet lead or so-called tinfoil,” It Is designed for testing porcelain insulators only such a test while they ne\« r full in pm* tlce when sub- 


which results when writing on It 


Jtnted to OtKjcle currents of 


with either a lead pencil or other 
stylus. As shown In the accom 
panylng Illustration, all the de¬ 
sired information may be written 
by hand or eveu typewritten on 
S sheet of tinfoil which is then 
applied to the hand or other lu 
jured member, by any suitable 
means such as glue or adhesive 
tape Duo to the fact that the 
thinned or compressed jKirtlons 
of the tinfoil offer less resistance 
to the passage of the X rays than 
the remainder of the sheet, it Is 
obvious that such portions will 
be lighter and stand out prom 
lnently in the radiograph On 
the other hand, the uniform thiu 
ness of the tinfoil sheet permits 
of showing the superimposed 
member through It Thus are the 
legal requirements met with in 
a simple manner and without 
necessitating any special appa 
ratus other than a tinfoil radio¬ 
graph label and an ordinary pen 
d! or similar stylus. 


Portable High Freqneocy Oe- 
clltatar Ibr Tcefet Pmpoeea 

4 fcfOKQ the more recent elec¬ 
trical testing apparatus la a 
portable, high frequency oscilla 
tor designed especially for the 
testing Of porcelain, high tension 
lint Insulators and bushings- it 
l**toade in different types and 
toltag•*, among the latter being 
100X0% 120,000,200,000 and 000 
000 'tats. tU m000-volt type 
of shipment wilt deliver current 
fet# £*we*da* of approjd 
qctttr $*0QOcrcMMt Toltw 

Wttf wpi X ¥ t# tppmrt- 
mat* tfa* madmans trader which 



f^nnrllns or taw# sr the new l&fiOO-ioH Ugh frequency osdtUior for the testing of porcelain 
Ugh teuton line fnstetort and busUngs 

ifrmi IfehriorvUvot tbiuMMtda. AttkaMt 0«*r*l vUw ot tfa* bhh fnqtanev owUUior At the right* Dhcram 

*ovta« U* nUdomhlp of th. nrfoui mra**! 


voltugre within tho rating, are 
damaged eleetrlrelly by light¬ 
ning l»j h« h \ y surges from 
hw tubing hj heavy surges from 
unlng grounds and similar 
causes In marked (-ontrust, how¬ 
ever when high frequency C ur 

rent la applied lu the tests, the 
whoh Insulator is bathed In a 
visible and audible corona, which 
clings closely to the surface nud 
Heart hes more thoroughly for 
UavvK and cuu lto exfi nded almost 
to lltt tdge of the skirts before 
the spark dlmhargi takes place 
ThiH spark then extinguishes It 
self and relbves the strew In 
that particular lo<utlon, where- 
uimhi a new spark Is formed <lso- 
whore on the insulntor surface. 
One hundred and twenty sparks 
per second can thus 1 «j produced 
whh h is equivalent to 12U aoi>- 
arntt ttsts with a «0-cyclo out 
tit 1 lu halting tflfoct produced 
by the coioua discharge Is mg 
llglblo, and whlli the heat gen 
dated from sparks Is imturullv 
greuter, still It reuses a rise of 
but a few (h grees 
In coikIiikIoh the thoroughness 
of tin high frequency tret, of In 
snlators Is mHUnglv Illustrated 
h> the following ri suits Among 
1 otjo iKHolutu parts of different 
tvjas tested hy cuch nnthod, no 
failure by the Q0-cy< le test was 
noted on any i»art that had 
undergone the high frequent *v 
test On the contrary, there was 
an Hvernge of S j>er cent of fall 
ores uu the result of the oppllca 
tlon of high frequency current 
after the insulators hftd success¬ 
fully withstood the Otkcycle test, 
!nd!< titiug that the former fur 
nishes a more exacting trial. 
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Strategic Moves of the War, January 20th, 1916 


By Our Military Expert 


AMffWsJ 


T ltt failure of the Entente Allies properly to fortify 
nnd defend Mt Em con the towering buttress of 
Montenegro which dominated not only the capital of 
that midget kingdom but the great Austrian naval base 
at Cattaro, seems on the fuu of events, almost inex 
cuimble Winding a drvlous way l*tweeu frowning 
crags and. lofty inountaihH Mm Bouhe til Cattaro forma 
5 quiet set, hull'd loadateatl In w UU h a gigantic fleet 
may rest aeuirt from ucwuult, provided the surrounding 
eminences art free from hostile, and udequute, occupa 
tlon 

Ah n lino for military ojteratlonR, the Montenegrin 

AUHti lan frontier lu this section 1 h praitkally uscle»*, 

on uf count of the rugged (ImrmUf of the country and 

the almont total abHeuee of mads over which an army 

may oiterate hut potweselou of the Brcthm available 

for sec urn utilization of the Cattaro naval base means 

that unless the Austrian fleet Is foolhurdj enough to 

venture forth to give battle to greatly sui*erlor forces, 

U inuj lit snugl} lu the mined roadstead at will, while 

otherwise it might have ____________ 

beeu shelled out with com- [ 77 ^ 35 ° I • 

i dsv y Mwj 

parntlvely few gunn of XT V \ / 

major calibre, and the pint e f \ 

be rendered untenable ygwc& 

It should hnve taken 

verj few trcMijai and a tulnl / \\ 

mum of material to have 

secured the posit km had ) ' 

effort been made In this df I 

rectlou while there was yet 

time It Himmers down in * 4\\\\ ^ 

public opinion generally to ->M - 

another blunder of omlN * 

stun c burgee hie to the loose f* d 

eon fed* ration of Entente ( ^ 

nlllam. n<mi*ct f r* , ^y 3 ^ 

Should Montenegro con ^ ^ 

chide a separate ponce w i(h ' J \ /}r 

the C < ntral EmpireH (at 
present writing reports aro . 

eomewhnl conflicting on Y 4 ^ 

this point), the country In ^ 

quest lull mnv do ho on tlie ^ 

ground of not having been ' 

signatory to flit agreeim nt i 

to wage the war to a mu \\vl 
elusion rtgardlew of local \\$jV • 

conditions It would lu xTs?]} 

elude the surrender of alt 
Montun grin troo|is thus 
vitiating th* i flVciivuiess 

•uch us it la of nlKHit tldr Military situation 

ty or forty thousand rough 

tioo|w, (worly equipped [*>or]> armed nnd jM>orly, yet 
valiantly, led I( would release for use elsewhere at 
least twice the mnnlwr of Austrian nonius, approxlmate- 
ly two army corps iuIuun ku< h lawtlou as would t»e re¬ 
tained in the vkinllv to ixdleo the Hurrcndcred terrl 
torv and guard against a counter movement 

In urn b a ease Italy would Just as well withdraw all 
her forces which nmy have ln-eu lumlcd lu Montenegro 
and Albania This Jalltr country Is about ns destitute 
of roads aw the former and Its terrain 1 h equally forbid 
ding The attempt to administer a strong flank attack 
upon the Teutonic forces in Hirhln through this section 
would be attended bv su* h dltfh iltv Hint much better 
results would act rue even at greater loss In battle 
through direct ntbuk from Salonlkl in ample force 
Italv may mnwamhly wlthdiaw and concentrate her 
efforts nlong Jier \ustrJan battle-line, or add to the 
Entente strength at Salonlkl The ultimate effect ui>on 
them* Adriatic prim Ipnllties would amount to bb much 
as would attend tin ir occupation if through the efforts 
of the Entente victory eventually ensues to the cause 
The negotiations would then oertnlnlv Inc hide restore* 
tlon of Monleuogro nnd Albnnla nnd the Entente would 
hart been the gainer by the lessening of the front to be 
occupied during the war Sentimental reasons may have 
dictated the sending of troops to this section in the 
tirst plnre they are oortnJnly useless there now 

fror months Italy luis been iuunmerlng nt the Aus 
trlnn line apparently with little Success From the 
nature of the ground it Is a task Herculean which 
Italv has undertaken vet it would seem that with 
Austrian forces nectMsnrll> divided and with principal 
nrtlvltv elsewhere so far as numbers go Italv a re- 
source^ should have forced a passage ere now The 
imom^p^v situation wherein Itnh Is declaredly at war 
with Austria while Austria s dominating ally Germany 
is not ofllolallv Included Is peculnr, to say the least 
Correspondent* who have been In Italy recently re¬ 
port thnt things German are by no means taboo there, 
and that the Internal situation has no Ukenew to that 


In other countries of the Entente with regard to people, 
customs and activities of their enemies. 

This lms led observers to deduce that Italy has only 
her own Immediate ax to grind and would be content 
to wrest her personal gains from Austria without fur 
thcr concern with the wur The signing of Italy to the 
tight to tho End ’ treaty, seems to disprove this, but 
certainty there la something strange in the matter 
The reported landing of Entente forces at various 
Grecian js>luts other than Balonikl and Orplmnl, upon 
which latter place the Entente right Is supposed to rest, 
loads to much speculation as to the truth of tho report 
and the object of the move Piraeus and Phaleron, 
\thcnlan seftiKirts, It Is stated are now occupied by 
* ntente fore es of unknown strength, while the island 
of Corfu seiwrated from the Albanian Grecian frontier 
by a guarding strait, has become a veritable Island of 
regeneration for tho wnr worn Serbian force* which, It 
Is alleged will be reorganised and retkpilpped for 
further service by naans of Entente resources. 
^ If landings have been 

A* Mt &A made near Athens, It 

can be only for the pur 
&ZT*r* pose coercion, as it 

Is highly Impracticable 
P Pm* to undertake an offen 

Si * C nive movement against 

J, JHnL lower Serbia or Albania 

^ rout ® The rail 
vvWllw ov way from Athens ex 

tonds only as far north 
f nsKnlnbakn hi the foot 


• P«gcV/« 

Ifff AMC9 ^ 
^j^$P*t.AT0 


Saaasm 


V. ... 
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Military sttu*tion along the Adriatic Sea 


iiiouulaJns which at* 

tnhllsh a frown lug bur **'*w*iT^ 

rler to further frt?e ^AZta4»r<> 

advance although 
there are n imrnlHT of £)J) 

roads which thread a K(ff 

way northward The JfJ/L 

other hramb of the 
Athenian railway flnds " 

a tenniuuH at S>mora, on the western shore of tho Gulf 
of Salonlkl As a railway from Salonlkl extends west 
ward b> devious way toward Mouastlr, the same ul 
tlmate ground Is tapia*d bv a sliorter line 
Of course It Is not impossible that a military move¬ 
ment 1 m> umlertakeu through Ihcesnly but there seems 
to exist no necessity for It 
The condition of Montenegro nnd the practical clear 
lug of Albania or tlrnt portion of It which offer* any 
threat to Teutonic communications or flank, seem to 
clear up the situation to a certain extent, to simplify 
it hy the reduction of extent of the battle lines. Some¬ 
thing must occur before loug, for It Is unreasonable to 
believe that the Centra) Empires are willing or able 
to retain a large force, even if it is principally composed 
of Hulgar ami Turk, inadlva At the present moment 
Sakmlkt is able to report M We are bolding them off,* 
while Teutonia is equally Justified in saving M We are 
holding them in*’ It Is a fair statement from either 
side but no immediate advantage accrues to either 
Teuton or Entente as things now are. 

The mere fact that the Entente persist* in holding 
on at the Grecian seaport Is sufficient to demonstrate 
that there is a purpose l>ehlnd It, which. In all probabl] 
ltv resolves itself into the possession of an adequate 
base for an offensive when conditions become ripe, if 
they ever do While the Russian offensive seems to 
have momentarily slackened there la every reMon why 
un attempt should be made to force home the clearing 
of Bukowlna that province which JUmmanU regards as 
her own and desires mightily Without doubt, It Is 


part of the price Russia has agreed to pay for active 
Roumanian support, even though It is purchasing with 
the property of another With this Austrian province 
controlled to the Carpathians, with a general bracing 
of Russian strength, it Is not inconceivable that Rooms- 
nla would at ouce take heart and throw In her lot with 
the Entente causa 

Should that become an accomplished fact, the occu¬ 
pation of Salonlkl would be fully vindicated. Russian 
and Roumanian troops would certainly strike southward 
h gainst Bulgaria, along the five great railway lines of 
Koumanla while the western frontier of that coon 
try is well guarded by the Transylvanian Alps, which 
form Its boundary, being touched at only six points 
by railways In a distance of some four hundred miles, 
and of the six railways, only four penetrate the 
frontier 

With Ronmanla in the game, the railway line which 
connects the Central Empires with Turkey and the East, 
the backbone of the ehttre Balkan theatre of war, la 
within fifty miles of the frontier, although any probable 
Entente advance would necessarily strike dlratly down 
the Nikopol Sofia line upon the latter city 
Coh|>eratlug with such a movement, an advance from 
Salonlkl would be the nuturul sequence, even though 
offering some opportunity for defeat lu detail by the 
Central Empires But such a movement would almost 
certainly be accompanied hy demonstrations on the main 
eastern and western lines, Russia, France and Flanders 
to hold all possible enemy troops In place and prevent 
the shifting of large forces to meet the crisis 

Pho reported threat against Greete, then, may well 
be true, for the Indefinite position of thnt monarchy Is 
a sore trial to both contend 
^ j Jug parties. Force may 

\ have been utllhsed to sup- 

pieman t the diplomacy 
w hich has so signally failed 
51 uV 4 In Balkan situations of the 

j applied by the 

Entente Perhaps there Is 
‘ ' \jT 11 diplomacy emerged 

‘Ah froUI the <nRlble of fall 

urG At hi certain that the 
‘ .V y^L/\ l'uielite would be In better 
N. ease oven If Greece should 

** aetiv elj dw hire against the 

Sj/ coalition than it Is at 

present where a policy of 
)/W ^ gloved handling handicaps 

I de< lsh p Hi tio,L 

~\/ \ It 1» believed by observ 

v ( generally that the pre- 

(ponderamw of the Greek 
\ i u3^ popiihitJon Is Inclined to 

Vv\ f favor tho Entente cause. 

^ i(n,touic a per 

u | Vplexod king a populace 
lM ^w) ) fearing rhe wrath of Ger 

^7, I uianys mighty vengeance 

fj J v^^SBaJ lu 0896 of ffl,lnre * powrti 

y tute a situation wherein 

the Gordian knot must be 
out by no uncertain hand, and that, soon 
Biiouid the present Grecian administration be over 
thrown and h republic under Venltelos be established, 
a possibility which is Indicated in dispatches, the prob- 
ahilitv of Uredaii forces taking the field with the En¬ 
tente is considerable Such additional strength should 
go far toward permitting an advance from the Salonlkl 
lines and precipitate an action of the first magnitude, 
which might have a decisive bearing upon the conclu¬ 
sion of the war if only by restricting the warring lines 
to the old cast and-west fronts in case local victory 
resulted for the Entente 

if the Teutonic attack upon Salonlkl takes place 
within a abort time, as is reported In contemplation and 
If Bulgarian and Turkish troops participate actively, It 
mav In Itself bring Greece Into the fight in defense of 
the Integrity of the land 

Mlerostraetoral Changes tn AnnealeiBrotu* 

T HE United States Bureau of Standards has just 
completed a study of the annealing of hronse, using 
the commercially Important alloy line hronse (copper 
ah tin 10, alnc 2) as a type. The results indicate 
that hronse is very different In Its behavior from steel 
It shows no rwrystaUlaatlon or grain refining unless U 
has been previously cold worked, as hy roBlng or ham¬ 
mering 

Heretofore, there has existed a general belief among 
metal worker* that cast brasses and brows, not unlike 
cast steel, were greatly Im pr ov e d an a result of 
lng the grain by proper anUfUling. 
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The Heavens in February, 1916 

Our Interesting Neighbor, Mars 

By Prof. Henry Norris Russell, Ph. D. 


■* 

N EXT to the eoUr eclipse of February 3rd—which 
wm folly described la our last article—the moat In¬ 
teresting event of the present month la the opposition 
of Mara, which occur* on the 9th 
The ruddy planet la at this time In the constellation 
Leo, about 13 dec north of the celestial equator and, 
ao far ae hi* position In the heaven* goes, very favor 
ably placed for observation. As regard* hi* distance 
from us, however, the present opposition U far from 
favorable—the closest approach of the two planets, on 
the day preceding the opposition, being 02,600,000 miles. 
The orbit of Mars Is decidedly elliptical, so that, 
though his mean distance from the sun Is 141,000,000 
miles, his greatest distance Is 164,000,000, and hi* least 
only 128,000,000 The Earth’s orbit la much more nearly 
circular, the greatest distance from the sun being 94,- 
800,000 miles, and the least 01,600,000, and the two 
orbits are »o disposed In space that the aphelion of the 
Earth—lts remotest point from the sun and the perl 
helion of Mars—Its nearest point to the sun—are 
nearly opposite to one another If, therefore, the Earth 
passes between the son and Mars at the 


planet Saturn whhh Is brighter than any of these three 
stars 

Lower down, In the south, Is Sirius, brightest of all, 
with the remaining stars of Canls Major below and to 
the left Southwest and a little higher, Is Orion the 
finest group In the sky, and to the right of this, almost 
due west, Is Taurus. 

Northwest of the zenith Is Auriga, with the brilliant 
Capella second only to Klrlua among the stars now In 
sight, while Perseus Is lower down and Cassiopeia still 
lower, ami to the right 

Just north of east below the Pole are Draco and Ursa 
Major, rising toward the meridian Below, a little 
north of east Bootes has just risen and most of Virgo 
Is also In sight a little farther south Ix*> Is high In 
the east, t>eartng Mars like a ball of fire In his fore 
paws while Hydra, whose head Is southeast of the 
Zenith, trails downward to and below the horizon. 

Th* Pluwt* 

Mercury which was an evening star last month, 


were the same, the brightness of parts of the two 
planets of the same apparent slzt would In this 
ratio 

When allowance is made for the fact that pArt of 
the visible surface of \enus Is not fully Illuminated by 
the Sun, It is found tbaL the n ilw nil), jkivmt or 
44 albedo ’ of the surfactH of the two planets Is \ery 
hearh the same,—69 }*r cent for \euus ami 66 per 
cent for Jupiter 

Mars Is in opposition, as already described and 
mores from I^eo into ( ancor during the mouth He U 
visible all night long, and 1 m b\ far the most pioralntnt 
object in the eastern skv lupin r Is an Mining sUu 
setting Ht 8 JO PM on the 15th and visible, <\en bo 
fore Hiinset If oni knows Jusf where to look Saturn 
is In < einlni, eomlitk to the meridian about 8 PM, and 
\ery well placed for observation. 

Uranus la In conjunction with the sun on the 5th, 
and is quite Invisible, 

Neptune ts Just past opjMwItion—his position on 
February 2d being R A. 8h Uui Jla ReUlnathm 
+ 19* UF 11", and on March 1st Mi 9m 


time when Mars is In perihelion, the dis¬ 
tance of the two planets U only 34,600,000 
miles—the smallest possible value Such 
a "favorable opposition** always occurs 
In the latter part of August, for it Is at 
this time every year that the Earth 
reaches the appropriate point In her orbit 
At a February opposition, on the con 
trary, Mars is near his aphelion and more 
than 60000000 miles outside the Earths 
orbit—the present month furnishing an 
almost perfect example 

Since it takes the Earth a little more 
than two years to catch up with Mars, 
each successive opposition comes some 50 



41s +19° 48' 32" ThlN places him about 
1 ° 50' north, and from 1* 15' to 40' east 
of the triple star Atn < am rl which Itself 
1 r at the hjm x of ti right angled lea 
trinn^U whos4 muU aught* fall on £ and 
d (_amer (shown on our map) To lden 
tlf> th“ planet without a detailed star 
map It will be netenHary to make a sketch 
of the faint Nf«r in the region and watth 
for tin planel s motion He is of mngnl 
lude 7 7 -quite Invisible to the naked 
i\c—but can be seen with a good field 
glass 

The moon Is new at 11 \ M on Febru 
an dd In her first quarter at 5 PM oil 


deg farther east In lohgttude than the 
last, and the point of opposition works 
slowly round the sun, taking about 10 
years to compete a circuit. Favorable 
opiKMdtlons therefore come at Intervals of 
15 or 17 years. The last one was In 1009, 
and the next—an unusually good one—will 
happen In 1024 After one of these dates 
the oppositions arc successively less favor 
able for some eight years, and then gradu 
allj Improve again. 

At the present time Mars shows a 
telescopic disk a little lows than 15 Inches 
in diameter and appears to the eje like a 
star of magnitude—LO—that la, three 
times as bright as Capella, and about 60 
per cent as bright as Blrlus At a favor 
able opposition his diameter is fully 26 
Inches, and his magnitude Is -2 7, making 
him nearly three times as bright as Sirius, 
and nearly five times hU present brightness 

There are, however, certain observations 
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tin Kith full nf 0 PM on I he ISth, and 
In In r lust quurtei at 1 A M on the 2llth 
Mn is m a mu the hnrth on the 1st re- 
motiftt on flu 1 llh, und roaches her mar 
inf jiolnt (perlgot) oinc more on the 29th 
On the kl she ecUpKCN the sun, Uie 
erilpae bring partial for the eastern 
United Hintis, ami lusting from about 
10 A M to nnoii Nhe Is also In conjunc¬ 
tion with Uranus and Mercury on this 
d«> both lnliq, \erv mur the sun—with 
\unis on the 6th Jupiter on the 7th 
Saturn on tin 15th Neptune on the 10th, 
and Mara on thi_ ISth 
Princeton Lniv* rwlly ohsmatory, 
January 18th, 1016 

The Current Supplement 

A N artl< lc on The Const t u< tion of the 
Ueaiens In the lurrtiu Issue of the 
S( iKNTtKio Auvhican Supplement, of 
January 29th, No 2091 Is an unusually 


for Which the present opposition is valuable, for It Is passes between ns and the mud— though considerably readable survey of the progress of ridereal astronomy 
now summer in the northern hemisphere of Mars, and north of the direct lino—on the 5th, and las omen a The D< station of JlistorU tdifUes in Europe give* 


Ms northern temperate and polar region* are turned 
toward the sun, and are therefore visible, while the south 
pole Is turned away and la Invisible At the favorable 
oppositions the reverse U the case The south polar 
region*, and Indeed the southern hemisphere generally 
can then be well studied, but the northern regions must 
wait for occasions like the present. 

The possessor of a small telescope, though he may 
be disappointed In the small apparent size which Mars 
presents, can nevertheless see things of real Interest, 
the darker areas which spot the generally ruddy sur 
face, and the conspicuous white polar cap, shrinking 
as the Martian summer advances. The finer details, 
and notably the much discussed "canals,” can, of 
o&urss, only be seen with instruments of very high 
power 

The present Martian season is about half way from 
the vernal equinox toward the summer solstice, cor 
reripODding to the beginning of May on the earth The 
polar cap Is large, and shrinking rapidly, while, accord 
inf to Dr* Lowell’s latest bulletin, the northern canals 
are prominent, and the southern faint. 


morning star He will be well visible at the end of the 
month and readies his greatest elongation on March 1st 
when ht Is 27 (leg east of the nun, and rises about 
6 30 AM 

Venus la an evening star growiug brighter as she ap¬ 
proaches the Earth and more conspicuous ua she gets 
further north Telescopically, she shows a gibbous 
phase like the moon, four or five days from the full 
To the uaked e>e, the most notable event will be the 
conjunction with Jupiter on the evening of the ldtli. 
Tht two planets are then only four tenth* ot a degree 
apart, and will form a very striking spectacle on 
account of their great brilliancy Venus appears nearly 
two magnitudes brighter than Jupiter—that Is, about 
six times a* bright Nevertheless, when viewed tele- 
scoplcally, Jupiter will be found to appear of more than 
twice tho apparent diameter of Venus, and more than 
five times her " angular area," even If the whole disk 
of Venus were visible As only a little more than three 
quartern of the Illuminated surface of Venus 1* visible, 
the actual ratio of the angular areas of the two planets 
la seven to one In favor of Jupiter It follows that, 
for equal apparent areas, the surface of Venus appears 


a few fncta In regard to the irreparable Injuries that 
have been Inflicted on many fauuuia public buildings. 
There are some pictures showing nttuupta at protect 
ing tht exterior decoratlona 8< anhlights in War tells 
about some of the later Hnd large electric outfits, and 
their various uses. The artirie is accompanied by ex 
cellent deatrlptlve llluHtratlons An important paper 
at this time Is the one on Our Mruhant Marine that 
reviews its past hlHlory and future iHiBaibilittea In 
view of the proposals to establish gournuunt research 
laboratories the Illustrated description of lh< U 8 
Eaval Engineering Experiment station at Annapolis 
is tlmel>, fur oomparatlvely few people are aware of 
what bus alreudy been done in this direction By¬ 
product* of Gan Manufactur* ghea notes on the re¬ 
covery of hydrocjanlt acid and lr h application* An 
Ingenious Nlritric Drive Otar describes the operating 
mechanism of a gasoline motor car for use ou branch 
line railways a problem that is attrnrilng attention 
in transportation cirrles It Is accoroi>anied by several 
illustrations of the me< hanlsm emploved Zcpptlin Air 
ships Is a descriptive and historical address by the 
designer of tin hc monsters of the air, togtthor with 


TH* Heaven* 


to be more than forty times os blight as that of Jupiter Home dlm-unulon of the subject There are several ap- 


As oaf mftP tfhowe the finest region of the evening 
gky |g now In tbs southwest Bight overhead ore the 
twfe Stare e £ toqlut Castor and Pollux—the former 
**!&*, and A fl»S t***sc0pe pelf* tbs latter yellow and 
death tit theta Is th* rttU brighter star Procyoa* 
l» Cotta Ml*?*, Gratis worn, and to the southwest ts the 


The reason for this la obvlou* Jupiter U 460,000,000 
miles from the win, and Venus only 67,000,000 The 
iutenslty of the sun's light varies inversely as tho 
square of the distance, so that Jupiter, per square mile, 
gets only one forty-seventh as moch light as Venus does, 
and. If the actual reflecting power of their surfaces 


propriate illustratlona. Oil-Mixed Portland Cement 
Concrete gives useful information In regard to the 
preparation and use of a valuable building material 
The paper on The Jmprotwmcnl of the High Boiling 
Petroleum Oils is concluded There are also several 
shorter articles of general Interest, 
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Apparatus for Demonstrating the 
Gas Molecules 

M l t II credit 1 b due Dr Idwlu K Northmp of the 
1 aim* r Ploelcal Labointorj, Prim* ton Vnlvcrwlty 
J ilntt lull N J, for de\eloping wind In tallied to lie 
Hit ttrxi uucUunlcnl apparatus tvtr dtMltniwl foi fully 
uni MiurLMttfully llliiHirutJng In a ri*dbli wn\ ilu 
motion of gua mole 
t idea ami flu prln 
Uplen whhli gov 
cru the*© inolloiiH 
n* laid down In the 
kinetic tlicon of 
giiHOH, mid fur tin 
verification of aoim 
of the llieoremH of 
thin thtHjiy w llli 
quantitative nieiiM 
u runouts 
The apparntiiM 
consists et»Mentlall\ 
of a tlmilar natal 
Imw HiipjK^rted on 
three kga provid'd 
w 1 1 h leveling 
strews on whhh 
rests a glass evlin 
der with ojh n tnds 
The glass <\Under 
la approximately 2* 
ems high and 22 
cm*. in diameter 
A metal ring reetB 
upon the top of the 
glass cylinder 
Various attach 
meats tan be made 
to this ring When 

the apparatus la used for Illustrating the motions of 
gas molecules and the pressure produced on the walls 
of the container by molecular Impact, there la suspended 
from a cross piece attached to the metal ring a floating 
disk of glam This glass disk Is capable of free motion, 
In the manner of a piston head within the glass eylln 
der The glass disk Is ordinarily located a little above 
midway tatwoen the Imltum and top of the glass cjllu 
der In the volume enclosed by the glam tyUnder be 
tween the haee piece and the floating glass disk ap¬ 
proximately 1(1000 steel balls of 1 l(Much diameter are 
maintained tn motion In the manner of gas molecules. 
The distribution of the balls throughout 
the volume In whh b they move Is i*er 
fectly uniform The motion of the balls 
la produced by means of four metal rotors 
which rest upon the metal base and ro¬ 
tate in the horizontal plane, two of them 
rotating in a clockwise and two in on 
anti-clockwise direction The Impact given 
the steel balls by the revolving rotors 
causes them to be lu constant motion 
simulating the action of giis molecules 
power for driving the rotors Is derlvod 
from a small electric motor \ nderueuth 
the steel plate of the apparatus are four 
Intermefihlug gear wheel* and a pulley for 
twit attachment to the motor 
The Northrup risible molecule* npimra 
tu^ nS it Is termed together wllh Its 
accessories is designed to Illustrate in n 
striking and ’coinlining manner the fol 
lowing fundamental properties of a nearly 
perfect gas First—The change of pres¬ 
sure of n gas when the volume Is main 
talned constant and the pressure changes 
HchnmuI — The change' of volume of a gns 
Ht constant prepare with change of tern- 
poniiuie 1 hlrd —The property known as 
the vlHcoslty of a gas—a property which 
Is exhibited In all gases when the oscIUh 
tlons of nil om tllatlug s\*tem suspended 
In a ws nr* dimjsM out Fourth—The 

proisitv iK>8wsHe<| hv a gas (and a liquid) 
of inuHlng Hie Irngular motion of small 
partUks siiHi>entl(Ml in the fluid, known 
as Brownian mimnants In the accom 
pan,ri»b illusiuitlons ilu accessories re¬ 
quired foi the dlfbnnt denioimtrations 
as well ns tlu ua ihod of urrunglng the 
apparatus are shown 

Unique Sleeping Room Reached by 


curely and built a com 
at the top The dls 
ground and his bedroom 
and it Is safe In all 
rta builder estimates 
joo mlte-an hour hurrl 
from the print Iple of 


fortable sleeping room 
lance between the' 
floor is nearly 40 feet, 
weather 

that It will withstand a 
caue with ease Aside 
the Idea itself, probably 


Visible molecules apparatus developed by Dr Northrop, arranged for different demonstrations of the principles of gas molecules 

At the left AppersluM *rnm**d *lth euapotxtod Wooden b&Ib for Ulu»tr*tJn* the Brownian m ove m ent*. Oentori Set up of the nppemtua with steel dtak rod 
and tn>n hub for llluntmtlnc rfcorwlty of n gae. At the right Appemtue iwambhd tn tUuninte and demooatraw ofaangee In premun »t Oonrtant volume, of 
h gu, whi>n the temperature chantro*. 

Hie most unique feature is the mean* for reaching the 
lofty sleeping room A small, Ik>x like elevator, guided 
b\ a two-inch galvanised Iron pipe la lifted by the 
strength of a ono-alxth horse-power electric motor 
Ncreens enclose two ends of the house so that the ven¬ 
tilation nearly approaches that to be hud by sleeping 
lu the open on the hill top 

Electric Test Indicator for Surface Gage 

T O eliminate the strain on the eyes which aecorn 
panic* the employment of an ordinary surface gage 
used by machinists and toolmakers, there ha* been 
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Electric test Indicator mounted on usual 
surface gage 

It will be noticed that this device la en 
tlrely self contained and no connet-tlnf 
wires are Decenary 
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One-Passenger Elevator 

T HE ritv thtdiim uf a small town lu 
California, who desired to spend hU 
Sleeping hours abovt the sultry nlr of his 
bed room, bit upon the Ingenious scheme of building an 
elemted sleeping apartment, far enoitgh above the 
ground so thut there would l>o a uotlcenble change in 
the temperature an*l the purity of the air The net 
result of his efforts la veritably a neat In an Iron tree, 
for he erected four stout iron pi pet, braced them ao- 


Efedrie tost tndfeator mounted <m a 


Elevated sleeping apartment buftt by 
California engineer 


devised an electric teat Indicator of simple design 
The device which la ehown in the accompanying 11 
lustration*, Is the Invention of y G Xander of Reading, 
Pa It consists of a main body containing the battery 
and electric bulb, a gaging needle and the bolding mem¬ 
ber There are do connecting wires, and In every other 


respect tbs instrument If attl-wttlfiad. The dry bat¬ 
tery is renewable at amaH expense, Its life bring, toore 
or less problematical since It depends entirely on the 
service to which the indicator Is put The inventoc 
states that he has used an Indicator daily for over 
three months before renewal of the battery became neo- 
e*aar>, and this may he considered a fair average. 

In use, the elec¬ 
tric teat Indicator is 
*l>plted In the game 
manner as the usual 
gages, but instead 
of watching the 
coutact of the 
needle of the sur¬ 
face gage with the 
work bring trued 
up In any machine 
tool, the workman 
is only obliged to 
watch for the flash 
of the electric 
lamp. The moment 
the ball point of 
the needle touches 
the highest point of 
the work in hand, 
either Internal or 
external, the light 
In the end of the 
tube flashes. Thus 
there Is Indicated 
the direction in 
which the Job must 
be moved, and after 
the work Is per 
fectly true the light 
burns continuously 
The lmlUntor 1* claimed to be very sensitive and even 
the lightest touch of the needle causes the light to be 
flashed on A special holder is provided for the In¬ 
dictator, permitting of its use In the tool-post of a lathe 
or other machine, where It may be Inconvenient to use 
a surface gaga 

Paper and Charcoal from Hopvinea 

G ERMAN scientist* are eertalnly leaving no stone 
unturned In their effort* to assist the Fatherland 
to utilise every possible product whhh con lie turned 
into a national asset One of the latest announcements 
made is that hopvlnes may lie made to 
yield an excellent quality of liber for use 
In Jut© mills and paper mills, and likewise 
charcoal for powder In the Ohemiker 
Zeitung (Cdthen) August Tth, Otto Reluke 
states the result of hia researches on the 
subject a* follow* 

" Willow bark does not yield good fiber, 
the fiber being too closely surrounded 
1 he broom plant Is not available, since If 
over treated with steam or soda lye the 
fibers are too short nnd too weak and 
like willow and hopvlnes It ennnot easily 
be stripped except when treated with 
steam or a 0 5 |»er cent solution of hydro¬ 
chloric or sulphuric acid while In spite of 
Ibis the fiber remains too much incrusted 
to be satisfactory to our manufacturers of 
Jute I therefore, began to experiment 
with the bopYlne, which U available In 
large quantities, since our breweries use 
500,000 heads of hope yearly In making 
beer, and the yield Is about 8,000 plants 
per hectar 

The fiber Is difficult to Isolate by means 
of lye, but can be ©Many stripped after 
softening In a 05 per cent solution of 
inorganic add, as also by steam at about 
0.5 at But since old vines, when allowed 
to lie long in the open yield liber free of 
the incruatlng substance and easily 
stripped, obviously this method Is prefer¬ 
able, or better still* artificial layering tn 
warm damp pile* or layers " 

By this method Mr Ralnke obtained a 
yield of 20 per emit of good fiber* The 
remaining wood, when treated with a 6 
per cent solution of soda-Jyf at 8 at 
gave exceptionally good paper fiber From 
the roots also very beautiful lohg flberad 
paper materia) was produced 
The wood of the vine, whldi is hollow, 
was dried and subjected to dry distillation 
and carburisation. At 880 deg. Gent 
beautiful red and brown charcoal was obtained, exhibit' 
ing the qualities demanded In good powder charcoal. 
Mr Reink* therefore urges all pat^Atfo hop-growers Ho 
pile their cut vines and allow tbefo to he Patoed on end 
to foment, and afterwards to 4*y for tbe eefe» of the 
fiber sad charcoel obtkfofcblgt 
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g&CSMTLV PATXNTK0 WYKTOONB 

Tt*to «Atankw in «p«fi to *R patentee* 
TIM po fl M* wt tofifttted fejr n to rfti Iraki*' 
m*W WHS toe toTfntort^ TeOft* on kp*>U«* 
ttatf W to# AMrttoag Onptfttmt of the 
flonmnrio akuica* 


timtalN«MA|fU«i 

SHIRT.—H. unxsARPt, 418 Diamond Ave., 
Hasfeton, Fa, Tblc invention relate to shirts, 
and has reference root* particularly to t shirt 
which Will not poll out ot the trouser* of the 
vnnt To otrriate « number ot objection*, 
Hr (Jerhardt designed a shirt which will not 
poll out ot th* trousers, which will leave the 
legs free and therefore aot Interfere with the 
movement* of the wearer and which U conve 
dent and simple in structure 

p—Irtonl Pevteee 

COT OOT AND SWITCH.—J J BuwM, 1» 
Calhoun St Charleston, S C The Invention 
Is especially adapted for um between high ten 
alon conductors and buildings, wherein mechan 
lam Is provided In connection with the switch 
for preventing over charging of the wiring of 
the building lu case of break downs or tru 
proper action of ths transformers the said 
mechanism being so arranged that an increase 
of voltage above a predetermined point will 
operate the said mechanism to disconnect the 
wiring of the building and to abunt ths cox 
rent to ground 


OUftHSMOt to rinMn 

INSECT EXTERMINATOR.— W G Blkix, 
French Camp, Miss, The Invention provides 
an exterminator which may be readily driven 
by hand, Its particular adaptation being for 
nse in connection with cotton plants to trap 
and exterminate boll weevils, the device being 
In the nature of a hand operated ground wheel 
supported framework, carrying an adjustable 
container wherein some suitable liquid may 
be contained for killing the Insects 

CULTURE) HTAH1BR MAILING PACKET 
AND METHOD FOU MAKING THE HAMK — 
B BaRM?w, care of Albert Pltkinson Co Box 
788 , Chicago, Ill This Invention relates more 
particularly to a culture starter for miking 
butter and cheese. The culture remains purs 
a long while in use, because the center of pure 



cowi aa RTAamia mailing packit 

growth Is carried over when the sack Is lifted 
from one bottom of pasteurised milk to another 
By other methods an average mixed sample is 
transferred. Ths culture Is easy to handle 
and convsnlent lu use. It has shown lts ad 
vantage In transmission through the mail, as 
It goea In a sealed envelope as mall matter of 
Ant-class. 

OfCttMTSlKatcnW 

BOOK MARKER.—HBum 8. Camon, 4TJ7 
Klmbark Are. Chicago, Ill This Invention 
does away with the use of ribbons for holding 
the several marks In place within the book as 
arranged, and utilises cover engaging stripe, 
preferably of an adjustable nature adapting 
than for use la connection with books of 
different sites, In place of such ribbons as U 
lustre ted la this inventors' former patent 
No 1,006.888 

PLASTER BOARD—J B Walsil Herkl 
mm. BMffi JacksonrHie, FJS Ths Improve 
sent provide* a plaster board formed of fold 
lag panels hingedly connected, for folding Into 
compact tom for transportation, and arranged 
to be extended Into the same plane to be ap 
plied fiat Where no extra stiffness Is required 
thug eliminating Joints between the panels, 
and ruminating the work of pointing Joints, 
and prevantihg ffeual Joint marts or cracks 
on thg finish plaster 

MOOTLM CAP AND OWNERS «bus. 
40T ToWmaettd ft, fpraewe, N T The In 
veertiw wtttee to tattle tape andi mote p« 

tmdft the aid of the customary cap r* 
**•* *,«|**, dM ““ “ 


«dtb the nkcss sl ty of looking for one when 
bottles are to be opened. 

PHOTOGRAPHIC CAMERA. —8 Zachabu 
491 Broadway Astoria, New Fork N Y Thin 
Invention relates to cameras using roll films 
film packs plate* or other sensitized medium* 
and an object In to provide a photographic 
camera arranged to permit convenient viewing 
of the image in correct portion and lu full 
rise to facilitate accurate foiualm, 

EGG CARRIER —l V Rowley, 2T Rollins 
»t, Boston Mass This Invention Mates to 
packing and shipping dev Ins and has parti* u 
lar reference to fillers for egg irate* or the 
like wherein provision Is made for holding in 
dividual articles such as egga electric lamp 
bulbs, bottles or the like In spaced relation to 
one another 

OPTH \LMOHCODL*—F A Welch 412 W 
116th St New York, N Y The ophthalmo¬ 
scope has a lamp and peep ho/( closely adjacent 
the lamp and a rotary kus disk having u plu 
lality of concentrically disposed s* rio* of Hosts 
associated with the lump and pup holt la sikIi 
a manner as to shift the lone disk radially 
with relation to the lamp so sb to bring any 
lens of either series within the line of sight 

ELLlPfiOCRAIMI — F Kiuk and L, I Phan 
tiaro, F O Box 10 •Canon City Colo This 
Invention provides a device designed for um> 
by draftsmen and others tor drawing iterfut 
ellipses wherein t table Is provided and a 
earrings having guided movement on the table 



ELLIt BOOBAPFI 

together with an arm moving transversely of 
the table and provided with marking in* ans 
and connected to the tnhh in such manner 
that tlie combined movement of the arm and 
the table will permit the drawing of n perfect 
ellipse 

DEVICE FOR AUTOMATICALLY ANCHOR 
1NG SUBMARINE MINKS AT A PRKDFTER 
MINED DEPTH INDEPENDENTLY Ot THE 
BOTTOM OF THF SFA G K Eli A Hotel 
de Crillon Place de la Concorde Paris France 
The anchorlug device forming the object of 
this invention {icrmlta ot realising the auto 
matlc transformation of anchored mines into 
floating mines when the depth of tht waeiutdfi 
the length of the mooring cubic contained In 
the anchor no that soon after the laumhlng 
the submarine mine places Itself automatically 
at a predetermined depth whatever the depth 
of the sea may be 

APPARATUS FOR PROMOTING THE 
GROWTH OF HAIR—U J Widkess, 208 Van 
Burin 8t Brooklyn New York N Y The in 
ventloo relates particularly with respect to the 
hair and the main object thereof la to provide 
mechanical mean* for raising the scalp from 
the skull to permit the previously impeded dr 
eolation of blood due to a tight scalp to re 
smite Its normal flow and thus feed the hair 
folIU lea and hair roots and inducing the growth 
or the hair 

POST (AHD RACK—G IIozgo, Alice Tex 
This devlco comprises a rotary holder or rack 
mounted for rotation around a vertical axis 
sod including a skirt like outer wall of flexible 
material folded so as to form circumferentially 
arranged pockets Into which the lower ends 
of a large quantity of post *ards or the like 
may be inserted and supported In connection 
with certain other elements of the structure 

BOTTLE VALVE—C F Leno 42 Broad 
way New York N Y Thin Invention provides 
s valve more especially designed to prevent 
refilling of the bottlo by force or by the use 
of a vacuum to allow easy and smooth decant 
lng of tbe contents, and to prevent tha valve 
from being forced down Into the bottle or be 
lng removed therefrom after it Is ones la 
serted lu tbe neck of the bottle. 

NEWSPAPER EASEL—J McCartht 
A ddress McCarthy Edge A Cleland pub PI 1 
Paulsen Bldg, Spokane, Wash This Invention 
has for one of its principal objects, tbs pro 
ductlon of a devlcs of convenient six* and 
shape adapted to hold a newspaper or other 
reading matter while ths reader Is dining or 
is otherwise so situated that bis bands are not 
free to bold tbs paper 

DINNER PAII —W R Wright 018 W 4th 
Bt Marion Ind Among the objects of this 
Invention Is the provision of a dinner pail that 
shall, within the usual compass not only pro 
vide suitable containers for both solid and 
liquid food, but also within that compass pro¬ 
vide means for beating the said food 

DRAWING**^?™REGULATOR —U P 
HxaOCK, 1041 Grandview Boulder Colo This 
improvement relates to drawing pons and liss 
reference more particularly to means tor reg 
Ulstlng Gw Width at tbe Roe to i>e drawn and 
whereby any predetermined width of line can 
be easily obtained by setting tbe regulator of 
tbe pen at a predetermined position 

ftWlVKL JOINT FOB HOBH RKBLft.—8 
CLAI* address Harry B. Hoks Hanover, Pa, 


This Invention refers to swivel Joint hose con 
necdons and more particularly to a swivel 
joint, especially adapted for use In connection 
with hose reels to form one of the not abb 
supports thereof tbn object being to inablc u 
hose and reel to carry hose of varying length* 
thus permitting the sprinkling operation to 
bt accomplished with the use of a gtu n length 
of hose without unwinding all of tin *um 
from the reel 

LOCK —G A WrnNEft 420 IIabrr*hHm Ht 
Mavannah Ga The iuvi utinti provides u Imk 
of the permutattou type when in n holt Is 
pruvUUil, and a casing having means for lotk 
lng the bolt In locking position the bolt and 
lock meuibi r» being nornmllv spring n based 
and wherein a aeries of push buttons U pro 
vlded in connection with the (Hsing unrmnJlv 
spring held In outward position und <Hpnhl< 
of being deproHHi d sundry of the huituns 
being positive and otlu r« negative In IhUr 
action ho that when the positive buttons nr< 
almultaneoualy deprtased the Imklng mechan 
lam for the Imlt will hi rebatHHl and wh*n 
tbe negative button Is depressed It will lm 
pede and prevent any u lease of the Unking 
mechanlsttt for tbe bolt 

WRENCH—I \ Deck care of ( J 
O Bricn 227 WlllUm Ht New York N Y 
1 he wrouih la arrange*! to provide a plurality 
of differently sized and *hs[»rd wrench bt-ada 
and handle* for taking bold of tbe wn nch one 
handle for <.tub h* ud and ao positioned relativi 
thereto that tbe user can effectively tnrn the 
part engaged by the corresponding wrench 
head. 

DETACHABLE COMBINATION LOCK - 
G T OLDHAM Address George S Elliott 
Fifth \viuue Bank Now York N Y This 
improvement has for its object to providt a 
detachable lomhlnatlon lock having a shank 
with a iaural shaft for disposal in an open 
lng in a key pl«L a combination locking 
device being mounted on the ahank for co 
Operating with teeth ou tin <dgt of the shaft 

BottachoM Utilities 

WARDROBE FIXTURE -It BHAora 41) 
Crosby Ht New York N Y The improvement 
refers to wardrobe fixtures for supporting cont 
or other garment hangers and has particular 
reference to devices adapted to he connected to 
or suspended beneath the horizontal shi Ives of 
wardrobes clothes closets or the llki for sup¬ 
porting any suitable number else or type of 
Individual garment bangers 

BED FRAME—V SinlIaib 14<Vt Bannock 
Ht Boise Idaho This invention provides a 
frame wherein collapsible supporting l<gs are 
provided tog*lh*r with a folding head and a 
folding foot capable of being folded over upou 
the body of tbe frame and connected with the 
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legs to cullapoe tbe same when the said head 
and foot art folded and wherein th*. legs have 
castir* and the frame is providt d with other 
castors brought into operative position by tht 
folding of the frame and arranged to permit 
the fraim to be moved laterally thus adapting 
the fraim for lnsertlou bcueiitli anothi r bed 
IlMkhHt and Mtcktoioal Device* 

MOTION tOINTKR—W tt, Ay\hh and 
B M Andsumon Rome, N Y The lnvoitor 
provide* a motion couuttr tor convenient ap 
plication to a moving part of a machine the 
motions of which are to be counted and ar 
ranged to ludlt^to the uumbtr of motions made 
by the moving member of a machine and at 
the same time registering the time (luring 
which the motions ore counted 

HAFLIY COUPLING—U O Flooland, 2029 
Clinton A\e MlunuflpolU Minn This toup 
Hug ia of th* (lass adapt* d for connecting the 
propeller wheel to Its shaft wherein mechan 
lam is provided for prewntiog injury to the 
propeller or the shaft when the propeller 
strikes an obstruction tbe said mechanism 
being arranged to permit relative movement 
of the propeller and tbe shaft whin the pro¬ 
peller strike* an obstruction, and wherein 
the parts will automatically return to their 
normal position as soon as the wheel is re¬ 
leased. 

ATTACHMENT FOR PNEUMATIC MA 
CHINE RIVETERS — W Stark 1606 I^atcr 
A\e Kansas City, Mo This lmpro\Linent 
provides an attachment for application to 
the front end of tbe riveter set and to bo 
manually held thereto to constitute a forward 
extension of the riveter whereby to perform 
general work now performed by wparate ami 
lees efficient machines, such as the work of 
A backing out punch a cold cutt* r a g»ug* 
or a diamond point generally used In cutting 
boiler plate* or like sheet metal 

ATTACHMENT FOR PROI KLLLV hL 
KVATING AND SUPPORTING HHII'R 
BOATS HUBMARINRH AND THF LIKE 
VEHBELA — P U Lorssar No 6 goal de 
I'Industrie, Jurlsy, fielns-ct-Oise, France This 
Invention provides apparatus for propelling 
i elevating and supporting ships boats, sub¬ 


marines etc and It ronatsts substantially 
lu no nrrnng* m< nt and construction of rotary 
pmiMjitrx of the f* nth* ring vane type on drlv 
lug shnfts * vt* ml l it j, through the skin of the 
hull npproxlmtit* lv at right angles to the 
1* iibth of the new 1 

1 U I IV MM HIM IT Y\ \r corn and 
1 H < ruitt l tlth tu BartHrton Ohio 
I hi Inwntliin r* Lit* m in ,)l|n tapping nmthinc* 
an In witiir gut * II nr othtr M\ntenm mid the 
main iijict th* r* * f is to (rnldi «n uttach 
nnnt foi ujn\*utioiml tui pint uuuhtncv width 
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renders the tapping ojaratlon muih easier and 
quicker than is now ixiNHlble The aUathmcnt 
obviates tin wear of a jrortion of tbe conven 
tlonal inaihlnes thereby avoiding the neces 
alty for frequent and costly n placement of 
the worn portion 


Mnstesl Instrwssati 

PLAYER PIANO II A Clausing 400 
Nyo Ht LUua Ohio This improvem* nt pro 
vld*s a player piano arranged to pi*nnlt v&rl 
nblc Hm ntuatlou of solo themna or otb* r 
parts of Hit wiualt In either treble or l*a**t 
Lo provide an o* tuve coupler for Increase In 
th* \oluine of Lhi loin t specially win n the 
liiatrument Is ustil In large rcamia or halls 
and to p* rinlt the perform) rs to throw off 
the dampers for ooatennto playing 

Prime Movers sad DwJr A ce— a or tas 

VAIVF t IFTFIt - R I IlKNDiasov 14® 
K 6-lth Ht New York N 1 The valve lifter 
la for use In c*^nnectlon with th* valve* of 
Internal combustion mglnes Device* for th* 
purpose involve as cam ntial" moan* to bear 
ngalnat the valve to *lamp tbe same aud means 
to cngHg* the waalur of the valve stem be 
nenth lhi spring In a manner to exert pres¬ 
sure on the ttprlng and compress the miiio for 
the ready removal of the cotter pin or equlva 
Unt i xpedient * mploved for retaining tha 
wash* r 

inthinal combustion engine— j 

Keihok Ht* Ubi uvlil* O Mr Keisters In 
vent Ion lain reference to Internal combustion 
engines especinlfy of (he tvpe designed for usfl 
on motor vehicle* and It Includes Improved 
valve mechanism and o iterating connections 
therefor bj (mans of which ordinary valves of 
th* puppet tv[H* are diapenoed with 

Railways and TRatr A ce—w its 

RAIL JOINT—J ( Ikiiihh I M C A 
Building Beaumont lex One of the prln 
< lpal objett* ht tl Is to prmlib an Improved 
Joint * mploylug means without the u**’ of 
holts fur Mctir* ’y connecting adjacent rail 
ends togithor and holding them lu plai'e 
against longttudlnH) and spriHillug inovimenL 

Partalalng to Vofelc!— 

REAR INI) HK NAL h DR VKHIGLEH — 
C b Makmtov SJ'> John?«jn He * la theft b 
Bronklvn \» w York NY Xhi« InM ntor pro¬ 
vides • slgnnl having iimhmu rentllly opt mbit by 
tht foot of the drlvir lo JMkctlvtly artuste 
signs to Imlkfttt birt lnt*n( pruvid*s a foot 
pedal for (outrolllng th* driving uiechanl*in of 
a vehhh having mount*d Burton a wric* of 
electrical t outa* tn for ciunpb ting operating 
electric circuits to dispose In view and ** 
tlvely signs or lmphmeuts th* proposed move 
meat of the vehicle having the signal 

AIR COMPRESSOR MOTOR 1> b Oaonait, 
*1 Davis and (Haiukh ( Kiuhon Yddres* 
the la*d <are of The \uto Air Vppllanu Co 
Industrial Bldg Baltlnmr* Md Tht lm 
provement pr«v Mm n d* vb e whi* b ma> be 
run by nnv ttultatik ]h>w*t mt*au* a* Ur lu 
stance th* shaft of an automobile < uglna and 
width will (ompnriH air into h tank or other 
suitable r< servoli and which may subsequently 
b* used as a motor when the compressed air 
In tht tank ia admltt*d into the cylinder* of 
the dt\k* 

RFSIIIFNT YVHEEr — R F Rupnnow, 
J’dgddll N J Th. iiurpo*e h< re I* to pro- 
vldi a wheel for u*e on HUtomoblleH auto 
trucks or other vehicles and arranged to dta 
pen** entln Ij with pm uimitU tubes and slml 
lur divlc h now generally unployed to obtain 
resiliency and to provide a tire which can b« 
cheaply manufactured and not liable to get out 
of order 


^ Note —Copies of any of these patents win 
be furnished by tbe aciSNTiric American for 
ten cent* each Please state th* name of the 
patentee, title of tbe Invention and dat* of 
this paper 
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A Horses' Hospital 

(Concluded from tc 126) 

The re Hre hIhci available three race¬ 
course r one of vvhkh Is reported to when 
(ur the reception stable does not suffice 
to <opf* with mtuni requirement#, while 
tht two others are used to give healthy 
IiorM m un Hiring, and finally, there l« 
ii farrier h shop tho chief veterinary's 
nffiee a <hemlfit’H shop and a laboratory 
The mtn and non-com missioned officers 
ure housed in barracks of their own, 
where there Is also the commander's 
office 

The ataff at present comprises the chief 
veterinary surgeon throe veterlnnrles and 
two assistant viUllnaries eaeh of whom 
Is «Hsistetl hv two men trained for the 
veterinary sanitation service, and a far 
rier Faith veterlnno has under his 
charge at hast 100 patients 

The general treatment nnd surgical oj>- 
< rations are NUj>erliit« nth d by tin chief 
veteriunrv Horsts affected vvHli glanders 
are killed and dlsstHtcsl iimiiettlHti Iv 
those nuhjmm t( mI of thiH terrible mu lad \ 
are isolated and suhJettcMl to a rent wed 
Mallelne test Horses suffering from in 
curable eittrnal dlwasc if free from 
fever ure handed over to (lit horse 
slauglitc re i those with fiver are killed 
and handcHl ove r to the time r A Umrel In 
stalled near inch hoist s manger indicates I 
Its date of ree-e [it ion and sort of com 
plaint Much ear* is he stowed on ket ping 
the horses' skin, hoofs and legs In proper 
condition ns well as on cleunMness \en 
tllatlem and dlHlnfcttlem of tin stuhles 
Each horse has a watering bucket of its 
own* 

Hervkv nl the ve tertnarj hospital lnsts 
from 8 to 11 M) A M auel from J to 6 H) 
T M The chit f surge on eae h daj visits the 
patients of some stable with a view of 
ascertaining any Infectious discuses, ex 
undoing the condition of hoofs etc, so 
that all the horse* in tho hospital are ex 
a mined once a week Those horses which 
nr® received at the delivery stable ure 
treated with speciul care, fe*d on u special 
plan given an airing every day and 
brought Into such condition as to be im 
mediately fit for heavy service with their 
detachment Patients likely to remain at 
the hospital for some length of lime ure. 
deprived of their horseshoes and, if ri 
qulred, are given a daily airing Freg 
nant mares, mares with foals, and jaded 
horses are allowed a long rest every day 
on the grounds close to the hospital 
Flaked oats are used extensively in feed 
ing emaciated horses 

In order to protect patients against 
glanders, and to loeallzo any outbreak of 
this disease, each horse, as Hteve men 
tloned, Is on reception, submitted to the 
Mallelne test Moreover, n blood sample 
of each new arrival Is sent to the luteru 
tory, and all tho horses are subjee teal to 
the Mallelne test every three weeks, and 
to a blood test, once u month 

It has thus teen possible to keep glun 
tiers out of the hospital, though 10J 
patients suffering from the diseUHe had to 
he killed 

The following figures will give au Idea 
of the useful work done at the hospital 
A totnl of UMWi horses were received at 
the hospital from its date of oitenlug 
(November Jttrd 1JH4) until the end of 
May, the last date for which statistical 
datA were available Out of tills total, 
078 were discharged as cured to their 
re spec, five detachments, 108 affected with 
glanders were killed, 12S were sold to the 
horse slaughterer as suffering from incur 
able external disease 02 died or were 
killed because suffering from fc verUh ex 
tcrnnl disease, 49 were handed over to 
other dejeots or dotachments, 12 marcs In 
foal were handed over to the Chamber of 
Agriculture and 84 were sold to farmers, 
because unfit for military service or being 
unworth the fodder I he total left at the 
hoepitut thus weh r*fV4 horses, Extensive 
operations had to be made on a number of 
patient*. 

Whenever unable to be operated on 
standing, patients are suspended from an 
attachment such as Is used in equine ob¬ 
stetrics, no special operating table being 
as yet available. Most operations are 
performed In a chloral hydrate narcosis 
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or local anesthesia (produced by Injection 
of a cocaine-adrenaline solution) 

Those horses which after operation are 
found to be unsuitable for war duty are 
sold at an acceptable price to farmers of 
tastern Prussia who hHve returned to 
their dc*vnstilted fnrinK, thus In a measure 
remedying the prevailing scarceness 
One hundred nnd fortv eight men of the 
German Landsturw, mostly with a long 
practice In the handling of horses have 
been a pi minted to tend and care for the 
inmate* of the hospital Non coinrals 
sioued officers act as superintendents 
By employing all tho avuiluble re 
sources, a v< Urinary hospital such as this 
is able to cure a cousidc rnble number of 
invalid horse* Hnd h> surglcul ojk rut Ions 
to make a giCHt many wounded ones fit 
again for wht use which otherwise would 
unavoidably b<» doomed to death at the 
slaughterer's hand or bv n welcome bullet 
Those cured arc by a proper treatment 
made suitable’ again for he/u > service 
thus filling nnv gaps and restoring to efle h 
detachment tlulr own horses a practice 
hound to make for inercBscd fighting fit 
ness ( onsich rabie value* arc In this way 
snved for tin slate and veteiinnrv sur 
genus ure enabled to increase their stock 
of piofessloiial rtenee 

German Commercial Preparedneas 
for Peace 

i 

(Concluded from payc 3 24) 

This latter statement is somewhat c rvti¬ 
tle it reveals the Teutonic preparations 
for peace ns practised hj one of Us most 
iKiwerful and profitable industrial c*on 
cc rns Notwithstanding the war the 
brain he s In Switzerland, Scandinavia 
Spain and Holland Imve been able to 
carry on business satisfactorily ami In 
tMentally it may be mentioned that tho 
British branch In Tamdon Is in a healthy 
and flourishing condition 
One Item Is not without its significance 
Following the outbreak of war the trust 
was <oiuim’IUm] to lav down extensions of 
buildings and to equip the m with new 
and exisnslve mHchlmn During the 
jear the latter has earned sufficient to 
enable the tost to he entirely writtm off 
anel the> are nominally valued at one 
shilling per works! 

If one eomimnj is able to aehleve such 
an end during a single jear of war, is it 
not logical to assume that a large propor 
tlou of the other Industries of Germany 
are similarly plaits!? At all events, Gtr 
man Industrial organizations are eniry 
lug on in such a manner that there la no 
danger of commercial posterity being 
bowed down with tho weighty millstones 
incurred by tho war 

America Prepare* 

So far only one country has realized 
the fait that Germany Is tent upon wag 
Ing a bitter and prolonged commere lal 
war when ouee the sword is sheathed 
The commercial prince® of the United 
states, from the fact that their country 
is neutral aud thej are at liberty to 
wander hltlur anel thither through Her 
many, hove seen with their own ejes the 
vast organization which Germany is pH 
Ing up to wage her industrial rnnqwlgn 
They have convinced their government, 
nnd the authorities have taken all pro 
Uminarles to counter the step the moment 
it asserts Uw If It is not so much a quos 
tion of proto* tioii as the elaboration of 
pree nutlemurj measure* to prevent un 
principled aud unse rupulous dumping 
Australia has not lieeu slew to emulate 
the American example allhough in this 
instance there Is a tendon* V more towards 
whole hogging The laud under the 
Southern Cross has pledged itself to have 
nothing more to do with German made 
goods. Unfortunately there is a saving 
clause The boycott will only apply pro¬ 
vided that the articles can be obtained 
from within the Empire and at a fair 
figure 

The indefatigable efforts which are b^- 
ing made In German commercial circles 
against the daj when she may resume her 
world wide trading may serve to reveal 
which way the wind la blowing This ac¬ 
tivity would not be so acute were peace 
very 'remote. Commerce la a fickle god 
dess. Whims and fancies vary so much 


I that large stocks cannot be laid up in- 
| definitely they may be superseded or be¬ 
came considered obsolete. 

Germany*# Advantage 

Germany is lu a superior position as 
compared with this country She has only 
to satisfy her own military machine 
Austria Is quite cajtablo of fulfilling all 
the needs of her own war department 
True, Bulgaria and Turkey are making 
certain calls uiK>n the armament produc 
ing facilities of the two Empires, but thev 
ure negligible lu comparison with what 
the Allies require France, being deprived 
of her northern Industrial centers, has 
had to depend to a great extent upou this 
country while Russia has nlso been an 
Insatiable customer for munitions. 

But, as already mentioned the critical 
moment In this tqxshil field of production 
has teen reached and imssed In this 
country we now know exactlj where we 
stand and what we can do Owing to 
the complete mobilisation of our resources 
we are in a position to meet any demand 
that may arise Hnd the strain has been 
alleviated somewhat by Japan and the 
United States 

The period of cased production haa al 
ready commenced, and while It is not ap- 
prec table It affords us the opportunity to 
reflect Without slackening in our efforts 
it should te possible to adjust the com 
menial machine r\ lu such a manner and 
to set the Industrial wheels in such a 
dim t Ion un to enable the commercial 
vehicle to te restarted and to enable 
S|eeed in this direction to te gathered as 
the output of munitions slows down 

One should balance the other so as to 
keep our manufacturing resources at tip¬ 
top pressure whether it te for the needs 
of the moment or of those six months 
hence 
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Coming Transport Wer 

So far as Britain is coiKcrued no def 
Intto line of action to meet the threat 
* neel commercial invasion has teen lnid 
down But evidently tho skeleton of a 
precautionary s< heme has l>ecn adum 
lira feel, Judging from the slender stnto 
inputs which have boon dropped in the 
House of Commons. A ‘Zollvereln ’ of the 
Ulies has benn suggested nnd will prob 
ably come into ojh ration lu some form or 
other The Trade Federation of tho Em 
pi re is more probnble 

Tlie faet remains that some cleverly 
contrived effective and adequate plan of 
eommerdal campaign will need to te 
drawn up, otherwise Germany will not 
only be in a position to make up for all 
she has lost b\ war, but will enable her 
to forge the weapons wherewith to ensure 
tho commercial, If not the military and 
political, domination of the world 

Of ono thing we mn> te certain Ger 
many’s mercantile marine is hopelessly 
tieM up through the vigilance and power 
of the British fleet. But when tho moor 
lug ropes can te cast off there will bo a 
spirited and vigorous rate war Confer 
ences and rings will te impossible Inas¬ 
much as racial feelings will te too 
strained to enable community of Interests 
to te arranged so far as the water traffic 
is concerned 

The vast stocks accumulated will have 
to be chares! out of the factories at all 
hazards and we may confident]} untiei 
pate that they will te desiwtthed to tho 
market* of the world at verv cut rates 
when overseas commerce once more be¬ 
comes possible 

Germany** Huge Purchases 

Not only arc the ships and their car 
goes ready In Germany, but this wonder 
ful foresight is going so far as to buy 
cargoes of much needed products in enun 
tries where German ships are interned 
According to the New York correspondent 
of the TUne$ 

“ Purchases aggregating In value £20,- 
000 000 are reported to have been secretly 
completed by Germany In that country 
They consist of copper, cotton, wool, lar£, 
wheat, agricultural machinery, and other 
products. 

M All these products have been bought 
subject to delivery to Germany 'Mxty 
days after the war ends’ or *on order/ 
with the exception of wheat, all the pur¬ 
chases being stored to dose proximity to 
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Atlaatfo pofte, wbeto many tarm&n mar* 
chfmttttttt Ate According to on* 

NfMrt Mt otfar for amatt tnutor rayloM 
built for term work tu oteuaH/ delivered 
on shipboard ft Newport New*. 

^ l^Oft Of the products were bought on 
a margin which would involve large bank 
loans.” 

According tp the Chicago Herald the 
operations of the German secret purchas¬ 
ing agents are as follows 

“ Copper Approximately 50,000,000 
pounds, largely of electrolytic copper, 
bought on a 4 per cent margin, with an 
agreement to keep this margin under the 
market The price paid ranges between 
18% and 19 cents. 

M Cotton 000000 bales are said to have 
been bought The buying operations have 
extended over several months. 

M W 00 L The estimates vary as to the 
amount stored, but It Is agreed that the 
operations are not as largo as In the cot 
ton market 

M Lard Purchases are now being made 
openly 

u Wheat It la believed that millions 
of bushels have been bought. In addition 
to large quantities of malse. 

M Farm machinery In addition to trac¬ 
tor engines, every kind of machinery for 
use on farms and in factories, which have 
been stored on the eastern seaboard 

“ German American bankers describe 
these purchases a a designed to establish 
* preparedness for peace ' ” 


Wanted— A Financing Syndicate 

The fact must not be overlooked that 
these craft will be ready to steam out of 
German and neutral harbors when the mo¬ 
ment arrives On the other hand, several 
months must elapse before the British 
mercantile marine will settle down to Its 
stride 

The tramps will be Immediately avail 
able for duty, but the liners will have to 
go luto dock for overhaul and extensive 
repair If not actual reconstruction before 
they will be able to rename their sailings 
upon the seven seas This work will oc¬ 
cupy considerable time—sufficient to en 
able the Gennaus to reassert their 
strength. 1 

The recent move which has been con J 
automated In United States financial | 
circles should stimulate us to prompt ac I 
tiou Thtre a special syndic Ate has been 1 
formed with a capital of £10 000,000 to do- | 
velop and to flnHme commercial expan | 
slon In neutral markets It Is to all In 


tents and purposes an American reply to 
the German game, whkh in the past has 
proved so highly profitable 
To us such a syndicate la a friendly 
menace Briton and American will be 
brought face to face upon common ground 
with the German striving to undercut 


both Germany is convinced that within 
a few weeks of the dedaratlou of peace 
she will have retrieved her HuHstan trade 
which attained huge proportions The 
American syndicate proposes to devote 
special attention to this territory, relj lug 
upon Busfdan antagonism to Teutonic 
methods and trade to scoop the business 
Unless wo are prepared to adopt similar 
methods there Is but little doubt that 
America will succeed in her peaceful con 
quest It should not be a difficult matter 
to establish a similar syndicate In Lon 
don, and to provide it with similar weap¬ 


ons of war 

With such a backing we should be better 
able to enter foreign markets formerly 
held by Germany 

To capture this trade It will be inenm 
bent upon us to offer to do business upon 
terms comparable with those of Germany 
of old. It was only by giving more ad 
vantagsous terms and by meeting local 
requirements In a manner superior to that 
of conservative Britain that Germany was 
able to make such huge commercial strides 


overseas. 

It is Sheer waste of time to criticise and 
ridfctfle the Teuton methods, because they 
proved wccesafol No injury can result 
jfronr taking a leaf out of tbp enemy's 
jXMfe especially when it enables you to 
flgfet him squarely upon bis own ground. 
2tetetprt*% initiative, and lmtpfrM stt a<s 
jjAAM u&mtin tf wetatead 


to oust the Teuton from his markets. To 
wait and see how things develop after the 
war will spell commercial suicide the 
German will get there again as he did 
before. 

[From the British World’s Work] 

Speedy Petrol Boats for the U. 8. 

Nary 

{Concluded from page 122) 

description would pound badly in rough 
water, but It is claimed that this is over 
come by the air cushion above mentioned, 
and the great proportional beam mu ken a 
steady boat, as for as rolling Is concerned 
Besides being unique In design the 
method of propelling these Ixaita 1 h nn 
usual ns wimt Is known as surf nee pro¬ 
pulsion is employed. In this system the 
shaft of the wheel Is set nt about the 
water lino at the stern, and the profiler 
wheel revolves half in the WAter and half 
out Special advantages Hre claimed for 
the system, and It has l>een successful with 
the sea sleds JSorae of these advantages 
arc the slight draught of water required 
the absence of any Htrut or ejq>used shaft 
and the rigid support that urn be given 
the wheels, by well lubricated stuffing 
boxes located in the stem framing of the 
boat 

In the particular boat shown In the 
illustrations which is the largest that 
lias Isjon built four propellers nn ttitwl 
each driven by Its own liidh Idual gasoline 
engine and these senws work In pairs 
one pair turning to the right and the 
other pair to the left This is distinctly 
shown in one of the Illustrations 

The other two pictures show the Ixmt 
running In one of these the boat Is Just 
starting and it will l»o noticed that the 
wheels are throwing up a treat (loud of 
spray, high above the stern, but ns the 
craft gathers speed the disturbance of the 
water at the stem Is much less, and the 
boat begins to ‘ plane in the same 
innnner ns the ordinary hydroplane. This 
is shown In the second picture, and It 
wtu be noticed that when running at high 
Hissed practically no spruy Is thrown up 
forward, and the boat slides over the, 
water very smoothly 

Owing to the light dranght of I he boat, 
and the arrangement of the aaIuhIs, the 
steering preseuted a problem ihis w«s 
solved by hanging n rudder on each side 
of the bout at Its stem, cadi one pioject 
Ing sllgtatlj lielow and behind the hull 
Only one of these rudders ojierates at a 
time, and they are hung on a hinge at j 
their forward end u hhli Is si t at an angle I 
so that they tut und< r wlun anting out, | 
land this tuids to pull the liiwuid side of 
the craft down on the turn, Ihu* counter- 
uctlug the heeling effect 
T nustifilh high Kjieods are nttulucd In 
these peculiar lsmt« and it Is antUlpnUel 
that they an 111 prove uw fill In the Navy 
for a number of purposes 

Patent Office Transactions for Fiscal 
Year Ending June 30, 1915 

D URING tin past tlftv >t nrs the people 
of the United States huvi uttered two 
thin Is of all the revolutions! v < i*>ch nmk 
ing Inventions of the vturld ranging fruin 
the telephone and the liunndemtut lamp j 
to Wright’s aeroplane and high sliced 
steel Fnch duv the United States Patent 
Office issues an a\crage of 200 letters 
I patent to Amcrhan inventors and the 
| number of inventions Is Inert aHlng with 
i the years 

During the fiscal ytar ended Juno 30th 
1915, there were filed 66 497 applications 
for patents for lnvt utlons, 2 679 applies 
tlons for design pnt< uts 173 applications 
for reissues, H376 applications for regiH 
tration of trade-marks 947 applications 
for labels, and 444 applications for prints, 
the total number of such applications ba¬ 
il* 79,116. In addition, 1,938 appeals and 
20 disclaimers were filed 
During the year there were granted 44, 
402 patents (including 1,489 designs and 
179 reissues) 0,910 registrations for 
trade-marks, 762 registrations for labels, 
and 821 registrations for prints. The 
number of patents which expired during 
the year was 20,993, Tbs number of al 
lowtd applications which were forfeited 



You’ 
get m 


“\ou say your labor costs arc cutting too 
deeply into your profits, you’ve got to make 
your men more efficient Without doubt, 
one factor that will help is to give them more 
daylight to work in, if they could see better, 
they would do more work, and spoilage too 
would be decreased ” "But I can’t afford to 
build a new plant ” "You don’t need to. 
You can increase daylight by giving a tilc- 
likc white finish to your ceilings and walls— 
a finish that will reflect light, instead of ab¬ 
sorbing it At the same time, you can make 
your plant far more sanitary ” 

RICE’S 

GLOSS 

MILL WHITE 

{Atcund*d Co Id Mmdai mt thm Son Franclmco Exposition) 

This is what the t^cst cfhcitncy engineers are ad¬ 
vising manufacturers eu ry div That is one reason 
why over 3,Oou of the higgist factories m the United 
States arc already using Rice's Gloss Mill White 
Rice’s increases daylight 19% to 36^ It is the 
only oil paint giving a glossy, tile like white finish 
at no more expense than lead and oil paint 

It is as clean as it is bright—can hi washed like a 
piece of white china f By the Rice Method it can be 
applied over aid cold-water paint Rici s is m ide by 
a special process, discovered and owned exclusively 
by the makers Tin re is no substitute Repeated 
tests have shown without a single exception, that 
Rice’s rem 11ns white 
longer than my other 
Users are protected by 
the Riu Guarantu 

Write for our Booklet 
"More Light" and 
Sample Board 

On Concrete Surface* 

On in aide concrete Rice'* 

Gronohth makes the best 
possible primer for a second 
coat of Rice’s Gloss Mill 
White — giving a glossy 
tile like finish nt no more 
expense than lead and oil 
paint 

RICE’S GRAN0LITH 

U. S. GatU Perch* 

Punt Co. 

23 DUDLEY ST. 

PROVIDENCE. R I 


A few of the 3,000 
plants In which 
Rice’s is used 

Gener d Fin Pxhngmshcr Co 

I lerre Arrow Mmor ( ir Co 
Northwest rn Knirting Co 
United Shoe M irhinery Co 
\\ ilthani \\ itch Co 

Hu>ler s 

J« in ke* Spinning Co 
1’iLilic Cuai«i Syrup Co 
Winc-lustcr Repealing \rms 
Co 

Ultima Kodik t n 
Gillette Safety Ri/orCo. 

II licit, tV'iboUs & (. o 
Mcrrcd! Soule Co 

( olt 3 1 irt Arm* Co 
Koyil T\newnter Co 
Ha Aft Roller Bearing Co 
Hudflon Motor Car Co 
Newark Public Service Corp 
Remington fypt wntcr Work* 


(Rif V S PokOff) 
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LATHES AND SMALL TOOLS 

STAR” 

WS LATHES 

Settable tor hi« accurate work 
U th* mpMf ihoe fart** tool 
room and mtcm* drop 
VnH for Calalofua B 
SMECA FALLS MFC CO 
(>95 Water 8*w«t 
Wc. Fatlr N Y U.S.A. 

The “BARNES” PoriUve Feed 

jj^ Upright Drills 



10 to 50-inch Swing 
Send for Drill Catalog** 

[W F & Jno Barnet Co 



1090 Ruby Straat 


Rockford. Illinois 

Strong Patent 

Diamond Holder 


The up-to-the-minute Holder —with six 
points and a "shock absorber M Worth 
knowing about Send for circular 

MONTGOMERY A CO * Tool Mongers 

105-107 Fulton Strsst Nnw York City 





A. C and D. C* Electnc 
ROTHMOTORS 

Atkfm WMalfi. Ill mU 111 

ROTH BROS.5k CO. 

196 Loomis St* Chicago, I1L 


1V/ENUS PENCILS 

I ” In 17 decreet (6B oofteat ^ T\ 


r In 17 
to OH hardest; 
varying* uni 
f o r mly 
graded 

quality also 
9 copying 



Wrttal 
<m kttar-l 
bead for fraal 
trial unpte 

A— ri m U4 PmcI C*. 


If I Only had Known— 

Rifhl mw rmolm that Mnr Rftin pm will K»yw to my 
OHM word* lo joarwwtf 

nw h hardily a nihM* wwrlh baowtaa Rtemt bnl you will 
1*4 «n U* lafornkUoa you umd U 

»16XHtKGmneSM«!S1816 

tha man *u»h*wttw work at h* klad e*er peihU*hr4 (>otara 
• r.ry aoumJraM* waUwet dmllsw with th* (lommowni, 
riHaaewa, e>pota»»o« Fnwttiettoo, Trwt*, TrwwprtrteUou *atJ 
Ooawril MatUtia of Tfc* Uwl*ri I k hi. with mw. » Mem uf 
«r*ry f*uMry la Tb* World u4 * P*mtal Wir MIm, M0 
pa . doth ffoM ImpiiaV It «> prwpwW 
If yea am InkmM In Mv* P*«'*r*. Ui.r* ■ ro 
fnrwrly—te p*r flftowa to Mly Pollwm for a r-oj r*for«nc« 
boot oa thte »*thJ*rV 

lOIS oorrtwrsntsues.mxoimsL 1011 ; 

IV IO KMieiTASK Ml COHPANIoaAflK * *F 1 O 

Imprint, eowM only ft 00 prw- 


Wa «lao wopply 41 m old rwllahU 

iQfd W RITA* NX 1 * lUilUQ (IrUU KAUtea) IQId 
IVIO ( Lrfh Blading |l 00 pr*|i*Ul 1 V I O 

ahem twacrttad WRITaKKA wtaudwrd r.f.«*nr* works era 
knew a Um *Mlr* w rid nt *l* lutwly Ruthrntio and thw 

laforre w Han lh«y contain In authoriuilv* 

WWe wHwrinc alaaae steta plainly wfcloh of few B beofea yoe Mm. 
| WWTAIS* * LtaiHa*, SM k«4nr JUw Tarft 


oPtBOQi 



Shoot Board and Plane 

A tool for Pattern Maker*— 
Carpenter*- Cabinet Makers 

—in tact for any worker* in wood 
who have nice fitting to do 
PRINTERS and ELECTROTYPERS 

HM it for aqua ring up and amng alactrotypaa. 

Tke Plane morn h» a run-way Injuring ab¬ 
solutely tKa aama poMtion of cutiar for every 
stroke 

Can be adiuated to plane at any angle be¬ 
tween aero and ninety degrees 

Cutter can be eat to give any draft daeued to 

* !£eeU? circular containing full deecriptioo 

UP Baee*^2 i» long—Plane IS In long—cutter 
2 VS fat. wide—-weight 17 1 2 Iba 

PRICK COMPLETE $10 00 

If you are unable to procure tkia tool from 
your daelaa write oa direct 

lCo. 

A. 


Stanley Rule & Livei 

Nkw Britain, Cana U S 



Throw Away 
p Ybvr WoroTIrw n 

YOU CAN GET 8,000 MILES 
MORE SERVICE OUT OF THEM 

> -r r tbr» winK wyww a hhN rt*t* h»»« W.n a*"* I 

from In, an) t IA, XU mllw 6i)t of Ihrir Umw by k ll-. II g' 
it u lib Pi I nludd-d Trwuta, 

In l*hl u lh» SO (KM Aohu L m» mu) >fU4a h*T* folli)»€fl 


1 » an Mtfef BMi t# tm a y*Af >B lb * lT 


tlr# #rpe ** 


•How v u m h* Dm Ihnbki Trmdi dwh' ih. Uf 

of T'»r Una* ami *ra *aJd ond^r a atyaMl ftarMlH far 
8,000 nil** ell bent MUMter*. Apj lUd la ymn »* a r 
In ikiriy In Im, 

Special Discount b*w (affttory oa Imt 

•bi| i rtkfd t r ie koei Do* i ul* mjt miiri k raw 
with > ir ilir*. Mail Uh |wm) Twday a«d Ir4 owl btn* U 
r*t b imo room uUm oat of ib*n. 



4 OI/1R A IK) TIKE * I,E VTHTft 1*0 
IHTiuiUt. Dm . M* MB TtmmmVWm IM| Cfclwia 
TVh«\ Woafowtk 114*., In Yuk 
Ofxlkm** wnd m wUtoid eMcRtkm fall t«fnr- 

m th h And «u 


Jfr Tir* 84m are 


Experimental 

Science 

Elementary Practical and Ex¬ 
perimental Physics B> Crcurge M 
Hopkins 2 volumes 6 [ 4x9'4 inchts 
Cloth i 105 pages iji8 illustrations 
$5*0° 

This work treats on the various 
topics of physics in a popular and 
practical way and contains a fund of 
trustworthy scientific information, 

?resented in a clear and simple style 
n the latest edition, the scope of the 
work has been broadened presenting 
the more recent developments in 
modern science, which will assist 
the reader in comprehending the 
great scientific questions of the day 

MUNN & CO Inc Publishers 
Wool worth Bldg New York City 



ThU 

1Q1Q 

Magazine 
Catalog 

EEBBf 

WHITE FOR ITt 

J. M. Hanson-Bennett 
Magazine Agency 

—tt* largest la the world—fornUbwiatt 
Magazine* acd New*pap*rg atUMl 
taa«eCMMN*and gives the aukkeat, 
a*o*t a ccurat e, and moot reliabU eernot. 


•tamp of rvlUbUi^ 

la the me ferine ML 

LoorI Afonts Wanted 

*“* * ” TQPAYi 


J.M. HANSON-BENNETT 

, MAGAZINE AGENCY 

ffflCAdO, f J. 


for bon-payment of final fee* therein ei$! 

11*868. 

The total receipt* of the Patent Office 
were *2*270,987 68 * and the total elpendl 
tores for all purposes were $2*087,581.20* 
the net surplus of earnings over expend 1 
tures being $188,856 42 for the year, with 
a grand net surplus of $7*714^16 62 since 
the establishment of the present system 
In 1886 

There are four points of spw lal Interest 
In the work of the Patent Office during 
the past year Fikst lor the first time 
In years the office dlupoaed of as many 
applications hs mi re received, although 
the number of applications filed has not 
fallen off During the >tars 1912 and 
1013 there were filed 8,000 more applies 
tlons per jear than were disposed of 
Second The total number of applied 
tlons awaiting action June 80th, 1914, was 
22 288 On June 30th, 1915, there were 
IK 270, a decruiw. of 4 013 

Third Tho number of patents granted 
in 1914 was 38,225 and the number lu 
1915, 44*402, an Increase of 8177 
Fourth There was caused n reduction 
In the uumbe r of Interferences declared 
from 1,129 in 1014 to 010 in 1015—a de¬ 
crease of 213 


NEW BOOKS* ETC 

Civilization and Olimatk By Ellsworth 
Huntington HH\en Ynle T nl 

verslt* l*re«« 1015 Kui , 333 pi> , 11 
lustrated Trite $2 50 net 
Not so very long ago geography umil to coo 
floe itself to the ph>ideal {futures of the 
larth* surface tho newi r iff ograpby lntprentn 
Itself In the dUtrlhutlon of plants aqIiuaIk, 
au*l man A atip further In the reUtlonahlp 
lietww u geographic eoUrounn ut And vital pho¬ 
no menu la taken In the authors Clvillutlon 
and CIlramLo mhUh m »Its to map human 
character an expri H«eU In civilization lie 
Iiaun to tho belief that the great countries of 
Antiquity, no niatttr what their present cllm 
ute may lie enjoy* <1 during their rise to power 
a climatic stimulus comparable with that 
existing lo-clny where the lending nations now 
dvili I ruin the atudy of tbousaudN of fac¬ 
tory hands and atud* ut* at nil seasona, the 
Author arrives at an approximate meHioirement 
of the climatic element* that Influence effl 
cifmy 111* pulsatory hvi»uthf *1* holds that 
While thi past wak moister than tho present, 
the (haiiges have taken pla(“e Irregularly In 
great waves Whether thi reader be Interested 
primarily In humidity or In humanity the 
thoughtful vigor of thin thesis will hold bis 
respectful attention o\<n though he may be 
unable to agree with all It* conclusions 

A Handbook of Colloid-0 h km istrv 
The lteoogultlon of Colloids the Theory 
of Colloids and Their (Jtucral Thjslco* 
Chemlcul TioportieH B> Dr Wolf 
gang Ustwuld, Trlvatdozont In the Lnl 
>ersltj of IjeljMEig 1 ransluted from the 
Third derman Edition bj Dr Martin 
H 1 lather Philadelphia T Blaklo- 
tifU’H Son & Co 1915 Svo., 278 pp , 
illUBtrntetl Price, $3 uet 

Tha translator a prefaces to Pr Ostwald s 
authoritative text points out that, useful a* 
crystalloid Investigation has been, It 1* the 
colloid form In which Nature best reveal* her 
self Thi* aspect Is of the widest appeal nut 
only to the abstract thlnkfr hut also to the 
agriculturist, the metallurgist the tanner the 
manufacturer! of paper and of paint the dyer, 
the waaver and numerou* other follower* of 
the practical occupation* The lntrodut tlon 
treats of elementary, general and *pedAl 
analyses. Part 1 dtseuwas general, and Part 
II special collold-themiatry The work set* 
forth the mecbanltal properties of colloid sys 
tern* In considerable detail We should he 
grateful to the translator and to tbs publishers 
(or giving this classic to the English speaking 
public, for seven years bad pawed and y the 
*ork was In It* third Herman edition, before 
the opportunity was afforded us of reading this 
text lu our own language 

INVENTIOWB AND PATENTS By Philip E, 
Vdelman New York D \tm N oat rand 
Company 1015 8vo , 288 pp , illus¬ 
trated. Price, $1 50 net 
That there I* a most deplorable Ignorance uf 
the points Involved In patent procedure cannot 
he denied. The waste In time and money dl 
rectiy due to this Ignorance 1* incalculable and 
such chapter* of the work in band as Patent 
Attorneys H Patentability and Practicability/ 
and * Protecting an Invention will prove of 
the highest usefulness to lnrentoni. Theac and 
other chapter* should find an Interested follow 
log among Investors and manufacturers. While 
we tnsy not agree with the author In bU cun 
teotlon that Inventors form a class perhaps 
higher than any other to which human beings 
belong, we must admit that to the inventor 
t* due the essential scheme of our modern dv 
IHsation, and he Is deserving of all tbs help 
that can be extended t6 him. Tbs work should 
be road by all who are In any way Interested 
In Inventions and their protection An appro 
dU carries many useful forms of assignment, 
employe* agreements and options. As a whole 
the volume Is to be heartily commands*. 



Ice Sledding 

A Mile A Minute 

It's a thrilling winter sport, and 
you will learn ail about it in the 
February Popular Science Month¬ 
ly, the most interesting magazine 
in the world 

Do you know how to tie the 
different kinds of knots—the reef 
knot, the timber hitch, the double¬ 
bow line, the catspaw* and the 
rest? —See the February Popular 
Science Monthly 

Do you know the land of peo¬ 
ple that live on Mars* and do you 
know that Mars is now coming 
nearer the earth? You will learn 
everything that this earth knows 
about Mars in a brilliant article m 
the February Popular Science 
Monthly 


How to Make 
A Mission Screen 

You will find full directions in the 
February Popular Science Monthly 
Also learn In the February number — 
How to build an out-door window bed 
How to make a model electric sema 
pbore 

How to use a jack knife as a compass. 
How to become an amateur wireless 
operator 

How to make a scooter wagon, or 
"WindmoWle " It is easy to make, 
and with it one can easily exceed the 
■peed limit 

In the Februaiy Popular Science 
Monthly you will find 

342 Pictures 
207 Articles 

including 

Minins the Air Afmlnst Zeppelin*—Cleaning Snow 
Clogged Street* with Motor Truck*—Steam- 
driven Model* made by a Handle** Mechanic- 
How to Convert a Motor<rd* Into a Motor-tied 
—EnliaUd Men and the American Navy by Sec¬ 
retary Daniel*—FUh that Travel on Land—F omU 
Plante Twenty Million Year* Old—America t 
First Thirty-five Knot Battle Crulaer—The New¬ 
est Picture* of the Baropean War—FUty Home 
Use* for a Gas Engine—A Camera That Looks 
Like a Telescope—Inspecting the Inride of the 
Earth—What Cloud* Really, An—New York 
Train* That Play Leap-frqm-Ltfting a Houae 
Over tbc Tree*—Government Manufacture of 
Aeroplane*, a National Menace—How to 6ft 
Straight and Still Be Comfortable—The Front- 
drive Motor-cycle—Josef Hoffman Invents a 
Shock-absorber—The Comet Way to Slide 
Down a Rop e Water That Cannot Be Cut— 
Whati New In Patent*—How to Make* Saw 
Box—Recant WlrglcM Inventions—WhatWlrefee* 
Readers Want to Know 

All this and much more in the February 

Popular 

Science 

Monthly 

15 c*at» » nxmtfc-f 1,J0 * nw- 
Get H «t ytxir owMMarid or write 0 

romnuui mma motnmv 

mm nnrv«**x 

" ■ l ' I' M. 1 1 ..... 


iir v-a-.V' vL-nr V/oidim? and CuiLiao’ 


Saved $10,000 
,a Year on 
Repairs Alone 




4,914 )nmoAooom tcpaVr— 

W low alike—were made n 
<m raiwad shop by oxy-ecetyleoe 
welding at a coot d $6,865 29. 

lw wo ct repairs by other amm Aotcwriiio ,*m 
■et^acc^togrtrecovcW. 

md hove ww $19,640 32— 

a- fl ea tru t saving el $10,75503 (or the oxy-acetylene process in repain 
aloM—not counting the value of repaired parts, or cotf of replacement 
lo your shop thare ts a splendid opportunity for substantial savings. 

Your junk pile can be made to pay you a profit When heavy equipment 
breaks down, you can repair it on the spot, preventing costly replacements, 
delays and tie-ups in production. 

Oxv-acetyleoe welding has an unlimited range of usefulness in manufacturing 
and construction work also The process is easy to learn Thorough in¬ 
ductions furnished with each outfit 


Thorough m- 


Employa Pmt-O-lito Dissolved Acetylene 
(ready-made carbide as) m portable cyi- 
indars—backed by Prcsc-O-b tc Sennet. 
Used as conveniently as cylinders of oxygen. 
Saves the lane initial outlay and Heavy 
depreciation of making crude acetylene in 
carbide generators. Perfectly dried cleaned 

Others u« making Important urings by 
f S nstrwtton and repair work. Ask ue for 
full of balpful e ugga et lon e rent fm. 


and purified—makes better welds and is 
cheaper to use 

Necessary equipment it not expensive. We 

L_I _I_._//*>_l 


addition of special cutting apparatus. 

oay ace ty l e ne welding In manufacturing, 
Interacting data. Oay acetylene liter at ore 


THE PREST-O-LITE COMPANY, Inc. 

Tk* World s Lorftsi Hakwi of Distvirtd Acetylene 

Main Offices and Factory Canadian Office and Facftsry 

811 SPEEDWAY, INDIANAPOLIS, IND MERRJTTON, ONTARIO 

83 Branches and Charging Plants 







“The pale cast of thought” is 

replaced by the ruddy cheek* of 

a vigorous physique in the mod¬ 
em school girl. Outdoor sports 
areas essential as indoor study. 

The uneMeiaMto of Iba beat eahools eta 
be I mud ia SeribMr • Majaxine evary monik. 
M detailed taformatien U deeiod. Udma 


i deekred, addms 





ers 

School and 
Service Department 

Scribner Building. Fifth Avwiim 

Room M ■ • JSfttV york 


t 

Monoplanes and Biplanes 

Tb^r Dssisn, Construction and Operation The application of aero- 

_ i . .1 S.L - rlawnnhon and comosnsoft of the 


This work covan tha satn* subject of tho “'?'***?*. 1^5 
igjn and tha thrcry on which its dangn is bosod and 
«m£Lu a cUttilsd Swriptw® and dueuaakm of thirty- 
right of tha non highly suooasaful typoa. 

MUNN dk COa, Inc, PublUhert 


New York City 


AreY bu HittingatNothing? 


a 


m 


P Mr* Material Accountant cl the Southern Pacific Rath 
L,. ■** L Antfk* c "ld«nia aimed at not hint and hit it —itftHl 
wl him telfhu story himscU 


It hi ilcitl you Want) Efficiency taught thr U S Navy to shoot 1200 limn as well today 
si at SatiUatfi liilnminy/ Efficiency brouiht a srrat wntern railroad a million and a 
m haHtnayrar li it Economy? A Cal ifiwnw itate official saved $2700 on mi i<>b firth* 

y had his thud lesson of this Course Is it Edti aiiunf A prominent man of I ouisvitl, 

h.y ,tthii first lug step that way from the first Icason of this Course 
Hairntgton Fmeraui h |uirrd m prachral work with many corporatmna of many ktndl the 
knowledge and evpetwncc tha I enabled him to write this cowrie He is stdl thr presi ^*<&*$**m 
«Vnt of an Uhciency ( umpany directing efficiency work in many c wpura 
Uotib In hu work he had to t ach ano train many ymtn* men some 
of whom today hold highly paid positions He hss thought efficiency 
for forty years hr has taught tl f if thirty years dunni twenty years 
he slowly collected the data for this course You can learn horn 909 Ie'V BPI 

the lessons of this conric how you can save an hour two hour* a IK? V : 

dollar two dollars out of rarh dgv and how you can make the day a \VjKS^^^DpBS I ■ 7“- 
better day at the same time You can study this Course and make \VPB!^^^^PBKp!§ ’I I * ■- I? 
yourself efficient ui your own Ities ui 15 minutes a day and (or little more \l 
than one dollar a kswm 1 



“lake most people 1 was a driller admiring c » weakly 
Wishing for better thing* to conic with no concof I m ol whit 
those better things were or how to proceed to g I lb m 
I aimed at n filling and hit it 

“1 preformed rath task that iimantrl itself di 1 it fairly wcl 1 
and then lay buck awaiting the nest task using the spare t n r 
to build cattles in Spain 

Paragraph One, Lesson One of your 

Course in Personal 
Efficiency 

started me to thinking Ihu 1 have never r ased to fo since 
U the Course had d me n tiling rl*r I r me than this it was well 
worth the price paid But il did mnri 

A* an immediate benefit 1 have an inermwd capanh f * 
work which my superiors were not alow to recognize so that for 
the mo ft part I am hIk ul u( ny old duties and assigned to 
much mn« important work 

“Young people who wish la get ahead hut don t know the 
why the now or the way can get the information very cheaply 
through this C nurse 

Ow people given over to pcsumiun loss of inter rt and 
with apparently weakened vitality and enthusiasm will gel Lhc 
j jolt of their Id reading the Course through hut onrr 


FREE—This Book^ 

14 Ch«pt«n In Colors - Illustrated 

Said for thu hook It contain tho answer to thr ver prevent question of 
Where is the money coming from? Some of the chapters 


I 29 16 
/ Review of 
Reviews 

1 jo Irving Piece 

i New Yoik 

X Send m< free ami without 


What Is E flic lent y? For wh< m la Rfflrlam yl How you are taught New York 

EfflUam y Are you ear-minded or cye-sntnded 1 Find out what you ..i -ts . _,i r c , 

• re actually doing with your time Moat fa Hums are due to Rueaa aend m« tree ami without 

work You use only half your power To what do aonic men own .^ noligaimti on my part your 

(hair success? Health culture Personal finances Mr Knwrwn i / book Where a the Money) 

mcaaaftq to you S (ncnuig hrom? also particular! I 

Thfe it do rtandina still u Id If yno rr noi goeng frwward vmi arc S about yMir (nurse jn Efficiency and | 

,t ^ , -, 1 b4Ll / WtJ ,, Efficiency Jo«n t grow on you inefficKncy S Story of Emerson “ 

will This C m ric will mtmi you forward to your goal it will put r 

you on the shoe Ini quickest easiest ruad lo success Send / 

the Coupon lor information now today It costs you nothing / Nine 

and may ba tha biggest thing you ever did in your Ido / 

REVIEW OF REVIEWS CO. / AJJ "' 

30 Irving Place, New York L 2HJH1 -—— -- 


Catalogue of Scientific and Technical BooJ^s 


TXZE have riccntly issued a new c italogue of w-iuitihc and ttebrn- 
cal lxw?Ls f vthich contains the lilks and descriptions ol ^500 
of the latiM: and best books published, co\ering tlu \arioub bi ant Iks 
of the arts, scunces und itulusliles 

Our “Book Department M c m supply these hooks, or an\ ollur 
buentihe or technical books publishul, ami fonv ird llitm b\ mail or 
txpress prepaid to anv address in the world on ricupt of the rtgul it 
advtrtised prici 

Send us your ninn and ldtlrtss and a cop> of this l it do^m Kill 
t>e mailed to you free of ill ir^i 

MUNN & CO , Inc , Pubhshers 


'1 '* * * . K' * r ■. r ~» < . - , 

7 / 
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Know a man by his “hand” 

This book gives the clues to charaiter 
revealed by every person s penmanship, as 
described by William Leslie trench, ihe 
Celebrated Graphologist, It is illustrated 
with fitty specimens of handwriting You 
will probably recognize yours among tht m 

A nvttf rtfjtlOfl IS rtQ<w pttntod to supply 
thi grtat dtm&nd If you drure a copy it nvtU 
bo sent ‘uii/a f'Utf/'w different pattens oj Spnee- 
nasi Steel Pens on receipt of Un cents 

SPENCERIAN PEN COMPANY 
349 Broadway, Naw York 

SPENCERIAN PEN COMPANY 
349 Bro«dwar N«w Y«rk 

I enclos* ten cents for twelve different kinds 
of Spencerian Pens and a copy of the book, 
* What Your Handwriting Reveals. 






















“A Man Would 
Die in the First Alcove” 



V F (Jollier 
* Son 

416 W Uth 

N T Oil/ 

Mall mo without 
obligation on my 
part jour free Guide ^ 
Booklet U> Books con¬ 
taining Uiu Mtory of the 
Five-Foot Shelf 


‘‘There are 850,000 volumes in the Imperial Library at Pans,” said F.merson. “If 
a man were to read industriously from dawn to dark for sixty years, he would die 
in the first alcove ” 

And he would not die a well-read man . 

But if a man could know what few great books are enduringly worth while and 
could read those few—Histories, Biographies, Dramas, works of Travel, Fiction, 
Poetry, Science, Philosophy and Religion—he would become well read, even 
though he could devote to them but a few pleasure moments a day. 

Expert Advice on Your Reading—FREE 

For years Dr Charles W. Eliot, President Emeritus of Harvard, has maintained that 
the books really essential to the Twentieth Century idea of a cultivated man could 
be contained in a Five-Foot Shelf, and from his lifetime of reading, study and teach- 
mg—forty years of it at the head of one of the world’s greatest Universities—he has 
put aside those few books that he considers most worth while. 

Uniformly bound in fifty volumes, indexed and cross indexed and arranged by Dr. 
Eliot into fourteen Reading Courses, the set has been brought out at a cost for the 
preliminary manufacturing work alone of $150,000, as 

THE HARVARD CLASSICS 

The Five-Foot Shelf of Books 
418 masterpieces at a few cents apiece 

Any man who cares to read efficiently, instead of wastefully, should know what few 
books Dr. Eliot selected, and why. 

k He should know why 100,000 successful men are finding in the Five-Foot 
Shelf just the mental stimulus they need 

Everything you need to know about this famous set of Books is in a free 
booklet There is a copy for you—no obligation; merely clip the coupon. 
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WHITE TRUCKS 

PREDOMINATE 

in this Country 

TWO to ONE 



T HE truck users of this country purchase each year twice as many 
White Trucks as trucks of any other make** and further recognize 
their superiority by paying a higher purchase price for White 
Trucks. This predominance is not confined to a few localities or special 
lines of business. It is nation wide, among all classes of users, ranging 
from retail butchers to the great packers, from small municipalities to 
the United States Government, from local oil distributors to the chief 
refining companies, from small retail merchants to the big department 
stores. A significant feature of White Truck distribution is the high 
percentage of multiple and repeat purchases by concerns whose trans¬ 
portation experts know exactly what a given truck is worth. 

STABILITY OF SERVICE AND PERMANENCE 
OF ORGANIZATION 

Large output warrants a degree of service to White owners which 
no lesser distribution can support. It insures also a stability and per¬ 
manence of organization on which owners can confidently rely no 
inconsiderable asset m these days of elimination and consolidation in 
the motor industry. The purchase of a White Truck is an investment 
with high net earning power behind it and with permanence, both of 
truck value and of White Company service. 

Some of the Larger Users, Owning IS or more White Trucks 


B Altman ft Company * 

Armour ft Company 

Astoria tad Bod Telephone Cotnp anl a* 

Atlantic lea ft Coal Corporation 

Atlantic Refining Company 

Cky of Baltimore 

fio«|i ft Buhl, Inc 

Oty of Boaton 

City of Cleveland 

Cleveland Akron Bog Company 

Coca Cola Bottling Companies 

Gunbot Brother* 

Glacier Part Tramporaatfam Company 
B h Goodrich Company 
Gulf Refining Company 
ioaeph Horn* C ompany 
lUulmMi Broth e r* 

Keufotann ft Boar Company 
Lot Angelea drawing Company 


Mandat Brother* 

National Caakef Company 

New York Board of Br* Und er w rit e r* 

oppenheim Collin* ft Company 

Frank Pertaelec Company 

City of PklriHUgh 

The Roetfrbawm Company 

Schuix* Baking Company 

W ft J glean* 

Standard Oil Company of Crftfbmfe 

Standard Oil Company of Indiana 

Standard CHI Company of New York 

Standard 0*1 Company of Ohio 

Stern Bruthtn 

Supreme Baking Company 

Union O* Company of California 

United Sura* Government Poat CMBca Department 

Ward Baking Company 


The Above 37 Owners Operate a Total of J 596 White Trucks 

The WHITE COMPANY 

CLEVELAND 
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The BUekstone Omaha Nebr 

fianktni Realty Investment Company Dwliiuem «nd BuildingC» ntriu tors 
Kiwmh Bwokelew Hollers and Kewanee Garbage Human Installed 


The Smokeless Burning of Soft Coal 
Cuts Heating Costs! 



lUwaiMt Swok ilm BoiWr (Portable Tjrpo) 

AUo dm 1« In BHdutt type 

In a Kewanee Smokeless Boiler fuel 
is fed onto the upper, water tube grate, 
the fire on the lower grate being main¬ 
tained by the hot coals dropping onto it 
from above. 

The draft is down which a raws all of 
the heat giving gases, which are distilled 
from the coal, down through the fire on 
the upper grate then down and over the 
hot coals on the lower grate This pre¬ 
vents any of the gases from getting up the 
•tack unburned. And it is unbumed 
gases, or fuel actually wasted, that 
make smoke. 


Kewanee Smokeless Boilers have 
proven their ability to use for heat mak¬ 
ing purposes, from 73 to 81 per cent of 
tfc* neat in toft coal and 60 per cent ia 
considered a high average fortne ordinary 
halting boiler. 


fhat, itteans a Kewanee Smokeless 


33? from a ton 



There is no more reason for having a smoky 
boiler than for shoveling good coal into the alley. 
Smoke is wasted fuel. It is a sure sign that your 
boiler instead of using all of its coal to heat 
your building is wasting a good share of it up the 
stack. Authorities agree that a smoky stack indi¬ 
cates about 40 % of the fuel is being wasted. 


Of course you can eliminate Kewanee Smokeless Boilers 
smoke by burning hard coal— are cutting heating costs by 


more 


heat. 


but the remedy is 
almost as costly 
as the waste of 
fuel. Hard coal 
costs from 51.50 
to 54.00 a ton 
more than soft 
coal. And it 
seldom contains 
It’s a fact that a dollar spent 
for soft coal buys more heat 
than the same money spent 
for hard coal. 

So the low cost way of 
heating a building is to bum 
toft coal and burn it smokelessly. 
By doing this you save money 
first in buying coal. And 
when you burn soft coal 
smokelessly you know that 
your boiler is using all the fuel 
to heat your building and that 
practically none of it is being 
wasted. 


Kewanee 

Smokeless Boilers 
Cut Heating Costs 


burning soft coal 
smokelessly in the 
best apartments, 
schools,churches, 
office buildings, 
warehouses, etc., 
in every part of 
this country and 
Canada. Even in the heart of 
the hard coal districts many of 
the best buildings are heated 
with soft coal smokelessly 
burned in a Kewanee Smoke¬ 
less Boiler 

May we send you a list of 
buildings equipped with 
Kewanee Smokeless Boilers— 
also other literature explaining 
this matter further? 

Kewanee Boiler Gmpany 

Kfwana^ QUnol* 

Si—I Hitlf BoCUn, Radiator*, 

Water H— tfa f Otihftf Bumm t > 

Meat*, Now York, Si Lads, Cu m Cfty, 
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EVERY SUPERIORITY 

of the Packard Twin-Aix has been 
y?rificd at the Hands of Owners 

W ITH the production schedule now fully met, 
new cars each day are shattering all automobile 
traditions On road, boulevard, track and mountain 
trail the twelve-cylinder motor has shown itself to be 
the eventual power for every particular service, It 
throttles down to the lowest pace or swings away to 
racing speed with such amazing ease that passengers are 
unaware of change A new thrill awaits you, a new 
experience in luxurious travel, in your first Packard 
Twin-Six demonstration. Arrange for it now. 

PACKARD MOTOR CAR COMPANY, Detroit 
Builders, also, of PACKARD Chainless Motor Trucks 



TWIN-SIX 


f one 





Ask the man who owi 
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Members of the Naval Mitttis on Urge* range for annual qualification practice 

Naval Militia and Preparedness 

Discussing the Work and Aims of This Organization 


By Lieut W. J Willis, N M N Y 


D URING the present nationwide agitation about rne layman win immediately mime timr mo«e various 
preparedneaa and mcAne toward that end, there la tradesmen may be mustered In practiced i at a mo 

nn existing and very Important basis upon which to mont’ie notice True, but any shop superintendent or 

build, lu the form of the Naval Militia of the various worka manager will tell you that, If these men were 

to be placed aboard ship to inform their various duties 
The conaenaiui of opinion Is apparently against the without any previous training in naval practices pan 
maintenance of a large standing army and imsalbly demonlum would r< suit 
against the maintenance of the Navy at 

full war strength Kacli of the courses --— 

suggested for adequate preparedness lays 
stress upon the neeewrity for the inaugu 
ration of an adequate flrst-line-of relief 
fur the standing Army anti Navy The 

While the Naval Militia constitutes a j 
imrt of the National Guard organisation 
of the separate states, its instruction 
ami training are under the direction of ■ 
tin Bureau of Naval Militia Affairs of 
the Nary Department This training is 
designed to prepare the separate uulta 
of the Naval Militia for absorption into 
the regular navy, when necessary, with - 
the least confusion possible. In other fj g. S. " Granite Stated used an headquarters by the 1st Battalion, 

words, the Naval Militia must be trained The of tho tlnmlto fltaU was laid down In isn under thn name 01 
i.. mnA tiidiTP* wliicb wm liter changed to New lUui|)*lilre and finally to Its prise, at 

in the discipline, practices and usages WU1CU w ** * day this ve***M wn» an 82 gun frigute 

vvldch experience has demonstrated as 
tending toward hlgheet efficiency j 

The operation of a modern mau-of war 
requires all of the diversified trades and 
professions represented In the operation 
of any large manufacturing plant, taldo 
from trained gun pointe r* and sight set 
tors. If the gnu-pointer is to be allowed 
to use his skHt against an enemy, he must 
pinned within range and kci* within 
range This necessitates an efficient en 
glue-room and deck force. An engine- 
room $orc* consists not merely of throttle- 
im n and firumen, but also of machinists, 

OwtrlcUuo, water-tenders, oilers, black 
maltha, pipefitters, tinsmiths, and others 
down through all of the trades The effi 
dent ^traeddn of these various pursuits 

requires the PCffitoce ot trained electrical . A 

and en^noera. The care and Naval MltttU fan crew at 8-sounder qualMcatlon target prat 

preaMirathNi of the health of the men re- 

piinuRoe of doctors, pharmacists, and male If a ship Is to be operated cfllcJtntly, all friction Vkv 
nm«ha TtMU^be men nay be proparly fed, cooks, mew- tween the various departments must be prevented , and 
kti eOdeut oomBdsasry department arc this end is attained by having one supreme bead to 
kfjtpFpg cf r*"""* 1 an< i oath ship. Unquestioning obedience to tho orders 

of wdcra Matro a foeqs of ptwaraphera emanating from this head, therefore, becomes abso- 

lvhdy essentlat The American dttsen U probably lew 


The layman will immediately think tlmf these various 
tradesmen may be mustered in practical U at a mo 
ment’s notice True, but any shop superintendent or 
works manager will tell you that, If these men were 
to be placed aboard ship to inform their various dnllcs 
without any previous trailing in naval practices pan 
demonlum would nsult 


J^TVa 

•** s 




V S. S.“ Granite Stated used as headquarter* by the 1st Battalion, N M N Y 

The kind of tho tlmulto Stun was laid down in 181T under thee name of Alahnimi 
which was later changed to Niw Hampshire and finally lo its premut one lu lo i 
day this ve-*seJ was an 82 gun frlgute 



amenable to this sort of obedience than am other ran 
In thr world It wmrdlngh falls to tin lot of the 
Naval Militia to tomb distlpllnt first 
While the Naval Militia, and inori ihiwmIuMv the engl 
peering department (»1 Ti rs uu opportunity to artificers 
of all brant lies to Imnaso tin ir value to tilth toiinfrv 
—there are alwuysNUllh It nt untrained hands and minds 
to fill tin ranks of th< tnort pronounced 
" T": .._Trrri miUlarv hramhiH—l»v l In prm tit e of tin ir 
dlfftrnil 1 1 mil h and professions It is the 
nhn of IhlH brant h of tin Nation tl <»unitl 
* to Pure use this vulwt b> <<mrs*s of in 
strut tIon and by Its tun h alon^ the lints of 
tmh sjxdih tiadt Nnslltss to stnte 
this Institution Is bound to iniruisi tin 
economic valut of tilt nun In 1 1\ It lift 
Inmimuh as sitviu In tin National 
(,uurd or Naval Militia N strletlv voliin 
tm> an enlistment must prt stip|Me.t llu 
pustuct of souu piitilotlsm 1 lu re are 
plitsiuii disabilities width dNuunllfv the 
enlistment of mam men hut t\in (host 
ph>sltullv disqualified m e> di numstrate 
tludr putriedlsm l>\ eloln^ i II in tin ir 
to fosU r Mu wnm sphlt in others 

- Patriotism dots not mean tin willing 

M N Y UCHN t° die fetr one s eonnlrv only but 

Alaluumi H * H0 wlHiukUt-NH and Ibt desire to bo 

o In in i of the ^reuttst \nlin tt» ones nmiitn in 
anj bramh or th partnu nt \ ktssl team 
ste r Is of limit value to the teuumlssarv 
eh |nirtme nt far in the itur than lu would 
h< UN a iHinr shot In Uu. hist line, iteitelus 
V jL,eHHi e<K>k is umu valunhk lu fnsiln^ 
llu tievv well tlian lie would ht as a slow 
slullmau si i v 1 ul one e>f tin Im^e j^tnw 
In the e use *>f tin t nlKlun id of a t 
oielhimv \oimj, \me i h mi Into tin Nievv, 
lu iinest In tinliud n*»l emlv Into a Nam 
man but also Into m ai (llh e i eif some 
htieiu ll ht hue his full value N re ull/e d 
Hie Naval MIIIMa ofle is an oplwu 1 unit\ 
to Ibt matttit Van i it :■ n li iiiiikJ hi anv 
tiafl Ut make himself n lullv i|im)ihesl 
Nav v man suhjts t who uni be < ilhsl In 
< he of ne esl hv fjviim Jilin insiiiuthin in 
tin I flat ion be I woe ii Ids inutleuhil traeh 
mid tin tdleknt «»j k i 1 1Ion of a man of 


Mmri MltttU fan crew it S-yoandw qatUflctdon target practice 


AllhotiLh tin Naval Militia In oreltr to 
fulfill it« functlnna must l»o a mililarv or(,aidzaile>n 
primarily, it is maek as attraftlvt as iHisslblc In ways 
other than those of ntTerhu, Inst rue lion in \nrious trades 
ami pursuits hath unit combines a social organism 
tion with the military This stxlal orgunlnatiou U lu 
{Concluded cm page 164 ) 
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On at Drliuin rltfhu reterved 

lUuntratmi Hrtk l«t tntml n t I t n pn tin o<1 without pertulaelCD 

J he object of this journal ts to record accurately and 
lucidly the latest scientific mechanical and industrial 
note* of the day As a weekly journal, it is in a posi¬ 
tion to announce interesting developments before they 
arc published elsewhere 

l fu hdltor is glad to ban sufnnittcd to him timely 
articles suitable for thtx< < (damns, especially when such 
artichs art cn ccnnpanU d by photographs 


Preparedness and the Naval Militia 

I N nnnthrr jM>rtlon of this Ishuq Appears an article 
\vhl< li shown tin rt Intlon of the Naval Militia to nn 
tlmml pri piintlni mk 

Amerhan t Iti* imhlp carries with it responsibilities 
as well as prlvifigtN The privileges ore many and va 
rled The r< K|imiNlhitltleH are ftwer, but Just as well 
defined Tin frnmhlst Ik IvotJi a privilege and a re 
H|H)iiNlbillt> He art sorry to say thut wt are of the 
opinion thnt the aw rag* < Itlsw n t xt nines the right of 
fro midst ns a prtvlWge mil) Whtn an Amtrlean citi 
mw tukes tlu niilh of nIItgiaiKi or casts his first vote 
be must MHsumt tlu rt MiHumthlllth s of cltiziuship as 
well mh tlu prh llt^is A (m rsoii, mill hn he is unworthy 
of recognition us a citizen, must be uctuoted by pa 
trlotisin whtn he takes tht oath of alltglanrc or casta 
his first vott The final attitude to be assumed by 
tuugrtss toward preparedness is one of the responsl 
billtios to be assumed by the American voter 

hot h man Is nppnrentR content to let the other 
fellow assume all responsibllltli h Just at present the 
count r\ lit lnrgt is all ting batk and waiting to f*ee what 
tkmgriMS Is filing to do about It What can Congress 
do except vote nn appropriation t Tills Is the first step 
mil) The next Htep Is up to the private citizen 1M1- 
rldualh A big imv), authorized hv <’(ingress Is of no 
value if Inadequate ly nmimed A large standing anuy 
would In* a useless sac rlflco w Ithout a 41 first line-of 
relhf ’ If a large hh\ y Is authorized l>> Congress 
there must he means at hand for rounding out the crews 
to full war strength at a moments notlct and for fill 
ing the VHcam.hR iuunihI b> casualties These vucan 
ties nmy not be Hilts! with grmn lnexi>erif need men 
without sacrificing the efficient*) of the entire body 
Consequently a Nnvul Reserve is liuperuthe Is the 
American eltlzeu going to refuse to assume this rcRpon 
Sibil It v attendant ujion his citizenship and thus make 
compulsory service iin|Hrutlve? Wt certalnlv hope not. 

Patriotism ! Tliat word is defined as love of conn 
try” Truly It represents the life of a nation When 
patriotism dies national honor and integrity go with it 
A nation can no metre stnud without honor and lntcg 
rlty than can an Individual or a corporation 
The patriotism of the individual is l>est demon 
at rated by his willingness and desire to serve his coun 
try In the nipaeltv for whhh he is best fitted whether 
It in as mess-cook or teamster admiral dr general The 
physically disqualified inn) be aide to merely encourage 
others but It Is patriotism neveithelees The tmplu)<r 
should cne*ouruge patriotism among Ills employees not 
because it represents insurance against war losses but 
because It Is hN duty as h citizen The ( ongressman 
may tie monstiatf his patriotism b> denllng with the 
current questions of national honor and Integrity and 
of national preiaircdmss with Ids own imlltical Well 
being sunk well into the background 
At the present eluto the Naval Militia of the United 
States consists of 523 officers and 5 840 men If all of 
the various units were perfw it) hulanced and eifi 
clentlv trained this would lie sufilehut to mau about 
eight of the large r ships In case of stress As a re¬ 
serve, it thorefou amounts to the proverbial “drop in 
the bucket/ but us a nucleus about which to build It 
represents the most wonderful opjiortunlty for the 
trained American to demonstrate bis patriotism to the 
fullest The opporlunltv Is there for the trained engi 
ucer, the professional man ns well The rank and file 
must be officered, while still the militia for drill and 
Instruction puri kwvh, and ui*>n going aboard ship there 
must be officers to assume the responsibility for the 
operation of the engine room and auxiliary machinery 
The employee, whether large or small, can express 
his approval of the National Guard organisation in a 
variety of wafli, One of the largest department stores 
in the country not only grants leave-of absence with 
pay to all employees absent on military doty, but has 
founded and equipped an entire machine-fun company 
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A New Fugland company grants not leave-of-absence 
with pay, but lea ve-of absence with double pay to Its 
employee* away on duty Most of the Urge corpora¬ 
tions In the East now grant leavO-of-abeonc* with pay 
to all employees nwa> on ordered military duty with no 
loss of vacation time 

If each American citizen does his duty according to 
his station In life, national preparedness will become 
a question of the past and a waR-eetablUhed, world¬ 
wide known fact of the present and future 

Shall We Abolish the Fahrenheit Thermometer ? 

Pl'IlFSnNTATXVE ALBERT JOTINflON, of 
Washington, has sent to all member* of the 
Amt rtcan Association for the Advancement of 
Science copies of a speech which he delivered In the 
House of Representatives last December lu behalf of 
his bill, Introduced at the present session of Congress, 
to discontinue the use of the Fahrenheit thermometer 
scale in Government publications. Together with this 
docununt he sends a circular, in which he solicits the 
advice and cooperation of the members of the aseocia 
tlon In connection with his project The circular lndl 
entes thnt he entertains no doubt as to the deslrabll 
lty of abolishing the Fahrenheit scale, but is open 
minded as to the way In which this reform should be 
effected, In order to produce a minimum of incon 
venlence The bill, us Introduced, provides for a tran¬ 
sition period, terminating January 1st, 1820, during 
which the branches of the Government may gradually 
adjust themselves to the use of the centigrade scale, 
and penults, during the same i^rlod, the use of F&hreu 
belt equivalents of centigrade degrees in parentheses, 
or otherwise as may seem desirable 

Annexed to Mr Johnson's MU are extrae ts from a 
number of opinions of tht project whhh he obtained, 
before lntrodui tug the hill from scientific societies and 
Individuals. Most of these are favorable He has now 
adopted the commendable |)1 hu of enlisting the aid of 
the American Association in a more thorough canvass 
of public opinion and a committee of the association 
has taken tI iIh matter In hand 

It is HUjierfluoUK to |»oliit out thnt a proposal to elim 
lnate the Fahrenheit scale from all Government pub¬ 
lications is one which ought to be most carefully con 
sldored before an irrevocable decision is taken As 
matters now stand, the Government uses both scales, 
the centigrade, In connection with metric measure¬ 
ments In most of its scientific work the Fahrenheit, 
in connection with English measurements, lu its In 
dustrial and hUHtnesH relations. The projiosed change 
would, perhai>*, not affect, to a very serious exteut, any 
scientific branch of the Ciovenmient except the Weather 
Bureau, which now makes comparativel\ little use of 
the centigrade wale bee muni the results of Its actlvl 
ties are addressed, for the most part, to a public fa 
miliar only with Fahrenheit It would lie no easy task 
to educate that piiblfi to think of “zero weather” as 
meaning Just freezing or of “ ninety in tht shade M as 
a it mjH ruturc that no human Mng could survive 
Moreovtr the tcrui>crntiire Indications furnished by the 
Weather Bureau find tmmediatt practical application 
In many Important industries, nil of which if the pro¬ 
posed measure should become law, would be obliged 
to make (oustant and vexatious use of conversion 
tables, or follow the Government s example and abau 
tlon the old scale for their own purisms. 

Before considering what would he gained by suhstl 
tuting tho centigrade scale for the Fahrenheit it Is 
worth while to point out tlwt neither of the.se scales 
Is an filial out, nor, If uur ancestors had taken the pre- 
(uutfim of consulting ns In rognrd to Hum would either 
one have eve r imwi adopted In coroimrbwn with a 
scale reckoned from absolute zero, lioth are arbitrary 
and Illogical lu point of utiltt>, the Fahrenheit scale 
has wane points of marked advantage over Its rival A1 
though the German instrument maker’s naive expedient 
of fixing his wro at the lowest point reached by the 
thirmonuter iu a certain Iceland winter has not had 
the desired result of eliminating negative values of 
temperature from meteorological records, it is undent 
able that such values me far more frequent In rec¬ 
ords kept In centigrade than In those kept in Fahren 
helt Moreover, as the centigrade degree Is nearly 
twice as great an interval as the Fahrenheit, records 
kept in the latter realize a proiwrtiouately higher ac¬ 
curacy, when tarried to the name number of decimal 
places In order to make centigrade values as accu 
rate as Fahrenheit we must add n column of figures— 
often entailing a very serious 1 th retse In the amount 
of priming 

Of course the one strong argummt In favor of adopt 
lng the centigrade scale for all purposes Is that we 
should thereby secure uniformity, not only with other 
countries (Great Britain excepted), but between popu 
lar and scientific practice in our own dountry This 
appears to be a very desirable object, when one con- 
skiers the immense amount of labor that 1* now spent 
In the interconversion of scale* apd one *eU worth the 
temporary inconvenience and expense that It would an- 


tall. But wbftt to jOofc more caxafuUy tnio ife. 
Johnaoe'e plan* w* <tod ftaf the kind o i tntenmCMmal 
udi&nntty be proyfmda i« eeriooa^ quattled 

by the fact that be doeei»4 proiMN toiu!k)pi^ ssetrfte 

eystem He says 4 

14 The metric vwtm and the obntigmde ecale are two 
totally different subject* and the attempt to yoke them 
together would merely create confusion. Tht awatfil 
advantage of the metric system lies tn this, that it en¬ 
ables multiplication and division to be p er f orm e d by 
the mere moving of the decimal point This has noth¬ 
ing to do with the centigrade seal* because there la no 
occasion to multiply and very little occasion to divide 
degrees of temperature. Conversely, the essential ad¬ 
vantage of the centigrade ecale lies not In the dlvirion 
of the thermometric base Into 100 deg., but in placing 
the zero at freezing point This evidently has nothing 
to do with the metric system ” > 

Just why is it more convenient to call the frdjHMk 
point of water zero than to call It 82 degrseeJ^Pt 
Johnson has shown above that It 1* for some purpose* 
decidedly less convenient, because leading to the more 
frequent use of negative quantities. 

It Is Idle to speak of an “ attempt" to yoke together 
metric and centigrade, because they are already yoked 
together In nearly The whole body of modern edendffo 
literature Tables and formulas of all kinds are ex¬ 
pressed in centigrade-metric unit* and these are, to a 
considerable extent duplicated by tables and formulas 
in Fahrenheit English units. In other word* centi¬ 
grade degrees of temperature are always used ft* 000- 
Junction with meters, grams, etc. j Fahrenheit degress 
with feet, pounds, etc. 

The National Advisory Committee for Aeronautics 

SHINING exception to Great Britain’s failure, 
before the present war began, to enlist the serv- 
Icei* of her men of science in behalf of military 
preparedness was tho appointment, in the year 1009, of 
an Advisory Committee for Aeronautic* the function 
of which was to give scientific advice to the aeronau 
tlcal brant hes of the army and the navy Under the 
presidency of ix>rd Rayleigh and the chairmanship of 
Dr Glazebrook this body has given a world wide im¬ 
petus to the study of scientific aeronautics. 

In the year 1913 a somewhat analogous body was 
formed iu the United State* In connection with the 
reopening of the I^angley Aerodynamical Laboratory 
of the Smlthttonian Institution This organisation was 
not, however, especially concerned with military aero¬ 
nautics The Advisory Committee of the Langley Lab¬ 
oratory included members designated by the Secretaries 
of War, the Navy, Commerce, and Agriculture, but also 
many persons appointed directly by the Smithsonian 
Institution Ultimately the committee found itself in¬ 
volved in a legal tangle arising from the fact that tha 
eobpemtfim of Government officials in its work had not 
been authorized by Congress 

As a remedy for this situation there was Inserted In 
the Naval Appropriation Act approved March 3rd, 
1910, a provision for a National Advisory Committee for 
Aeronautics The promoters of this undertaking 
frankly acknowledged the source of their Inspiration 
by Incorporating In the bill a description of the pro¬ 
posed committee that is taken verbatim from the ini 
tial reiwrt of its British prototype. Thus the report 
of the British Advisory Committee for Aeronautics for 
1909*10 (page fl) declares the work of the committee 
to be 4 the scientific study of the problems of flight, 
with a view to their practical solution,** and adds that 
“the committee are to determine the problems which 
the exiierlmentat branch should attack, and to discuss 
their solutions and their application to practical ques¬ 
tions/’ while the bill, drafted in 1915, organising the 
American committee states that 44 It shall be the doty 
of the Advisory Committee for Aeronautics to super¬ 
vise and direct the scientific study of the problems of 
flight, with a view to their practical solution and to 
determine the problems which should be experiment¬ 
ally attacked, and to dlscum their solution and their 
application to practical questions.” 

The act alx>ve mentioned authorises the President to 
appoint not to exceed twelve members, consisting of two 
from the aeronautical branch of the army, two from 
that of the navy, one each from the Smithsonian Insti¬ 
tution, the Weather Bureau and the Bureau of Stand¬ 
ard* and 44 not more than five additional persons who 
shall be acquainted With the needs of aespnauttotl sci¬ 
ence, either civil or military, or skilled Id aeronantJCal 
engineering or its allied sciences.” ( 

Nominally, the American committee has a ’Wdadcr 
and more humanitarian field of activity before ft than 
the British. One of Its rule* approved by the ttmU 
dent last summer, states that It H shall exercise It* 
functions for the military and dvff department* of the 
Government of the United State* apd also lot any In¬ 
dividual, Arm; association, or corporation tfct* 
tutted States, provided, however, that stetf Aftytto- 
taent, individual, flro£ aeepctoflocu oroCrpotatMikWl 
defray the actual cost Involved/' 
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Mates m Qw War 

H*rf ia4 Austria* §obm*rfai«t—It 4» report- 
ad that fhs Italian navy is actively engaged at the pres- 
sat time to naming down the submarine* of the Central 
r ow er s that bate been preying on Allied commerce in 
Ail Mediterranean. The methods employed by the Brit¬ 
ish Ifr the North Sea are being followed by the Italians* 

Americana In tha U. S Navy —It U learned from 
Government statistics that the United States Navy con 
sgtotes the most thoroughly American body of men In 
the world Of the 82,061 men aboard American war 
■hips or serving on shore, 47,664 were born within the 
oondneiital limits of the United States, and of the re¬ 
mainder 1,900 were born In the overseas possessions of 
this country 

Gaining Gun Power by Length — The " California,” 
u Mississippi ” and M Idaho u are to be armed with a new 
type of 14-tneh gun* which will show a considerable In¬ 
crease of power over the 45-callbre gun The new 
piece Is six feet longer In the boro than the 45-callbre 
14-iach, and Its velocity and energy have been greatly 
Increased, the muxxle energy being something over 70, 
000-foot tons. Rear Admiral Strain**, Chief of Ordnance, 
states that these new guns are capable of penetrating 
the heaviest side armor at oblique Impact at the greatest 
effective battle range It Is gratifying to learn that the 
new type of 16-lncb, 45-calibre gun, built at the Wash 
lngton Gun Factory, has fulfilled the highest expects, 
Gons and that the Bureau believes it to be as powerful 
a gun as any in existence to-day 

U S Navy and Other Navies.— According to a re¬ 
port recently submitted to the House Naval Committee 
by Josephus Daniels, Secretary of the Navy, the ranking 
of the leading naval powers, based ou such Information 
as Is now available Is as follows Great Britain, Ger 
many, United States, rranee, Japan, Russia, Italy, Aus¬ 
tria, Spain, Argentina, and Brazil, representing a total 
of 137 dreadnoughts laid down prior to August 1st, 1914, 
and 25 dreadnoughts laid down or authorised since then 
Since many of the belligerents are known to be building 
warships in secret, the last number is, In all probabUl 
ty, considerably greater Dreadnoughts are now said 
to cost on an average $15,000,000 each, while some cost 
$12000,000 Those now being bnllt by the United States 
will cost In the neighborhood of $18,000000 

Th# ZsppeHn as an Offensive Weapon —Basing Its 
calculation upon the data which was procured when 
the 4-4 made a descent at Lunevllle, France, In 1013 
M Aeronautic* H estimates that the maximum capacity 
of the modern Zeppelin for carrying high explosives U 
about one and one half tons, and that they cannot pos¬ 
sibly carry the five tons which have been claimed for 
these ships of the air The same authority estimates 
that in crossing the 300 miles from the German base 
to the English coast, a ton and a half of fuel Is con 
Burned and that if a ton and a half of explosive Is 
carried a static state of equilibrium will have been 
attained by the time the coast Is reached, the lifting 
power thereafter being dependent upon the lifting 
planes. Explosive bombs carried by the Zeppelin weigh 
185 pounds and the incendiary bombs al>out 20 pound* 
each. 

An Offset to the *' Audacious ” — If the circum 
stantlal dispatch from Rotterdam stating that one of 
Germany's newest dreadnoughts re< eutly ran on a mine 
in the Baltic and sank be correct, the loss of this ship 
will fairly offset the loss of the British dreadnought 
** Audacious" off the Northwest coast of Ireland The 
latest German dreadnoughts are those of the “ Koenig " 
class, all of which are probably by this time In com 
mission The names of the vessels ore “ Kronprlnx," 
“Grosser Kurfurst,” "Koenig" and "Markgraf” In 
displacement, they are about the same as our “ Wyom 
tag,” though In armament they are Inferior, carrying 
ten 45-catlbre 12-inch guns against the "Wyoming" 
twelve 50-calibre 12-inch , but they are better protected, 
having a 14-lnch belt against the Wyoming's belt of 
U Indies. 

Armenian QvUlsatioa — Travelers have recognised 
for centuries, says Sir Edwin Fears, that the Armenian 
population of Turkey, numbering about two millions, is 
a most valuable element In the country* The people, 
like ourselves, belong to the Indo-European race, A 
large portion of them occupy a mountainous oountry, 
and th# men are usually stalwart and industrious. 
Their oountry was civilised and prosperous in the time 
of Christ, and t cannot doubt that the general average 
int e lligen ce of Armenians Is due to the fact that they 
*rf ft* desospdanta of parents who have been dvilised 
for tisatori** Armenia was the first country to estab¬ 
lish Ctostlsnfty gg the religion of the state. Their 
Ototttaft teacher and national saint is Gregory 
• r . It Is rare to visit the bouse of 
a*, Arp * rtta in a fr^,proaQ*ti*iM neptift* where 
there la tiot eriflansa of" artistic and i w ur fo a i tastes 
rigttsr si* s irtaftit mask e d firsti innmti 
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Astronomy 

The New Draper Catalogue —At the meeting of the 
American Astronomical Society last August, Miss Annie 
J Cannon reported tbat the classification of spectra 
for the new Draper Catalogue was completed except for 
a small portion of the sky, and that the work would 
probably be entirely finished and ready for the printer 
In October On Julv 27th 1915, the total number of 
spectra classified was 221,001, of which about 180,000 
bad been Identified and entered in the card catalogue. 

Legislation for the P reservation of Meteorites.— 
Tho South African Journal of Science records the stciw 
that havo been Uiuh fur taken, at the suggestion of the 
South African Association for the Advancement of 
Science, to secure hgislntion In various countries rela 
tlve to the preservation of meteorites In the Interests 
of science The committees of sections A and C of the 
British Association adopted the following resolution at 
the Australia meeting “That In view of tho fact that 
meteorites which comoy information of worldwide 
importance are sometimes dispoaod of privately In such 
n way an to deprive the public, of this in formation, the 
council be requested to take such steps as umy initiate 
international legislation ou the matter * Since the 
Australian mooting this resolution has been accepted by 
the council of the British Association and transmitted 
to the International Association of Academies. 

Photographs of the Zodiacal Light, gcgenscheln, 
and other large faint objects have been made by Prof 
A. B Douglass, who described his method as follows at 
the California meeting of the American Astronomical 
Society Absolute freedom from city lights Is eseuntlal 
He uses a lens of large aperture and short focus making 
a small picture, also a panorama mcchaulHin with a 
curved film and a sort of focal plane diaphragm passing 
a curved opening across the front of the film Multiple 
exposures, simultaneously or in Immediate succession 
are made on the faint object up to any numl>er desired 
Those are all developed , then they are plated one above 
the other in careful registration ami prints made from 
this compound negative If necessary a similar com 
pound puHitlv< is made, from which u final negative 
with any desired contrasts is obtained 
The Last Number of the Memoirs of tho Lowell 
Observatory unnoumeH a discoser> in connection with 
Haturu. This Investigation by Dim tor I^owoll la con 
corned with the theoretic and olwcrved inwltions of the 
recently discovered as well as the old divisions of the 
rlugsjstem. All of these divisions are caused by the 
perturbing action of Mimas ou the partition of the 
rings. In consequence of their not quite agreeing with 
the theoretic positions an investigation was emterod 
Into whh h has succeeded In throwing new light on the 
internal condition and distribution of the matter com 
posing Saturn's hall The observed positions of these 
divisions cau seemingly only be roeom Hod by a greater 
internal oblateness than has hitherto been supposed 
which demands a greater speed in the kernel than the 
husk Not tho least interesting fact about this result 
1« that measures on the rings should lead to a discovery 
about Saturn m Internal constitution 
The Photoelectric Photometer — Messrs Jacob Kunz 
and Joel Stebblns reported at the last mooting of the 
American Astronomical Society that various Improve 
unentH have been made during the pust year in tho 
methods of preparing photoelectric cells in the labora 
tory and their photoelectric photometer has lx?en com 
pletoly reconstructed The effective sensibility of the 
instrument has thus been increased five or six fold A 
year ago It was about equal in sensibility to the 
selenium photometer and could be used with a 12 inch 
telescope, for stars down to the third magnitude hut It 
can now bo used In observations on stars of the fifth 
magnitude The accuracy attainable with this instru 
meut depends upon the brightness and position of the 
stars to be observed, but the authors claim that a prob¬ 
able error of ± 0 005 magnitude may be easily obtained 
for stars of about magnitude 8.5. 

Lady Huftfilns’s Gift to Wellesley — Although the 
late Lady Huggins, the wife and collaborator of tho 
famous English sixictroscoplst and astronomer, was 
never In any way connected with Wellesley College, 
she took a keen Interest In this institution, as an 
example of the intellectual opportunities for wornon 
afforded by the New World This Interest has been 
manifested In a striking way, for it apivears that, in 
accordance with the terms of Lady Huggins a will, the 
American Institution has become the owner of a large 
collection of her most personal belongings. These ob¬ 
jects, which were recently traced on exhibition at Wei 
lealey, include more than 700 books, besides pictures, 
furniture, artistic and historic jewelry, brJe-u brae, etc., 
and, of special interest, 12 small astronomical In¬ 
struments, Including the smallest spectroscojte ever 
made—a wedding gift to Lady Huggins—and a spec¬ 
troscope which belonged to the chemist Miller, who 
worked with Mr Huggins when he first began to in¬ 
vestigate the Chemistry of the stars* 


Radio Communication 

Pope to Bless Wireless — Airordlng to a report from 
the Borne correspondent of a prominent news service, 
Vatican circles uimounu that tho I*o|m_ Is preparing to 
bless wireless Ule*.r«ph> otlldnllv thus restoring tho 
ancient custom of tlu thunh to bit km inventions which 
confer great benefits on humanity 

Portable Army Pock Set —’The Signal < orpn of tho 
United States Army Ih building n hl|Ji povw i fit Id wire 
less set with a sending radlUH of 250 min s it inn be 
knocked down and nhippod in pm kmc« weighing tf»o 
pounds, maximum lurthormorc sinus tin and 

Navy Journal Its partn ai< r|hhIhI1v etmvtnhnt for 
shipment, and cau be uiriled by |mck trains 

Proposed Government Radio Monopoly —The last 
annual report of ( iq 4a tn W 11 <' Rulbnd KUperlntt ml 
ent. of the Navy Radio s* rvlct contains a rw ntninonda 
tion that the Government tout ml and o|H.rate all 
coastal radio atatioiiH within tin Jurisdiction of the 
United State*, In such muiunr < Htnhllshlui, u pnuthnl 
monopoly for the transmission of all i.overmmnl bust 
ness For some Unit there lias ixInIcO roiiHbbrubU 
friction Itetween the nuval radio men uiui tlu win low 
amateurs, and often the threat has Into heard of InU 
that the Navy is soon to control all wireless eoinmunl 

cation in this country 

Three New Stations for V S Navy —With the ap¬ 
proval of tho cuntrmt lielweeu tlie Navy and an Amcrl 
can wlrtle^ss company for theequlpim nt of the radio stti 
tlona at ^nn Diego Cnl < avlte t* 1 and Pearl Ilur 
bor, nawuil, one of tin final step* bus been taken to 
ward linking tht United Stabs with Its overseas i** 
sessions Not onlv will radio < imiuiunli at Ion In jxtsid 
ble between Washington and llu Insular itoHsesHlons 
but it will also be iMoudhlo to s« nd dispatches to almost 
any point in tiie world Tin stations under construe 
tion nt Pearl Hurlmrand < nvlb will la tlu most i»owtr 
ful In the viorld the etaitiniious langi of these stations 
being In (.xe*e88 of 4 7(X) iuiU*s 

Wireless Communication Between United States 

and Japan —The Jajwnew govtrnnnnt reuntlj notl 
fled the Marconi Wireless Telegraph ( omr>any that tin 
new station at tunnbashl near Toklo was eoinphtt'd 
and would be ready for trims 1 mirte communication at 
an early date Experiments tbat have been going on 
between tbat station and Honolulu are reported to be 
most successful and no dlftt<u1t> Is heinj, txiarlcnecxl 
In umlutalului* coinmunbatiou over the H00 miles tbat 
hiUrvem* In some lnsianns llu lapantna station lias 
been heard at San bruntIwo a distance of 5tl00 miles 
The Futmbashl station Is rated at JOO kw Were it not 
for the fact that Jai>un Is enMim*d In vuir, the station 
would probut»I> la lnattivi servb( today 

Radio Station for tho Society Islands —According to 
an announcement made b> the United State m Buriau of 
Navigation It Is learned tbat a powirful radio station 
has been built on Tahiti on< of tht Sttdety Island 
group, by the French govt mint nt Tht temporary sta 
tion Is of 10 kw cuiHulty and will Ik used until the 
permanent station Ik rompbtod Tlu latter will hnve 
an aerial system supported by eight towers tnth 3J5 
feet high, placed In two paralb I rows of four tt>wern 
path Two antennae will ht i»ro\ Idt d for two different 
wavelengths It Is ox|hk Ud that tlu itenuaneiit In 
stallatlon will be capable of working with Sjdney 
8outh America, Honolulu, ^an FmmKo, (othln Ulilun 
and even Murtlnlqm and tiunddoiuK On January 
5th the temporary station on Inhnti was laurd at San 
Francisco 

Commercial Extra First-Grade Licenses —The 
United States Department of < onuucrcc is now issuing 
a Kpeelal lleenst known ns loimm i< lal i xtra first grade 
to radio operators, wliost tuistworthiness and (tficKut 
servlet entitle tlu m to eonllduu i and leeognltlon Tlu so 
lleeuHes are given consideration b> thi (ivll Service 
Commission in examtuotluns for ]HisitlonH rupilrlng 
knowleilge of radio tikgraph>, whtn exixrliiat Is 
rated a* part of such exnmlnutlons Applicants for this 
grade of license must pass n h]km ini < xamlimtlon To 
bo eligible for this examination ilnv must hold tom 
tnerclal first gradt IlunseH mid tlulr ctrtilltatert of 
skill In radio oouuminb utlon InhiuhI under the act of 
June 24th, 1910 or I It tutus uiuh r the aft of August 
18th, 1912 must nsord is month*’ satisfactory eom 
merclal service at m a or at land atatioiiH either or both 
during the two vinra i»rtvlo»iH to tin filing of the ap¬ 
plication for ixnminHtlon a« mIjowii bj lndornement on 
the lleenHe mrviti letordn or otlur aatisfa<tor> cvl 
denee, and provided tbat tin* ajtplbants have not becu 
penalIxtsl for a violation of the radio law* and regula 
tlona A Hjjeed of at least 30 words per minute ( on 
tlnentul Morse, and J5 words jh r minute, Aunrlean 
Morse (five wonlH to the word), must Ih attained 
The technical questions and tho questions on the radio 
laws and regulations are eonsid* rably wider In scope 
than those for commercial first grade, and a higher per 
eentage Is required 
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Croeti ecvtlon of a German submarine of an early type 


German submarine of an early type outerfug a barber 


Submarine Warfare 

Early History of Underwater Craft and Their Recent Uses in Naval Activities 


A I THOl GTf JiilU li hud Ihiii oxjKKltnl of tht» huIf- 
iniirliii ll tniiiiol Im dulled (lint < raft of thl« t>] m* 

Imu* fullv nut if nut tvui ilul t xjH-cttHlmm < h\ 
oml reflet lion thin Hhihiinii! hIimhIh nimmlnunt It 1 h 
\n rimpa mote Ingbnl to Mint* Hint In purely imvnl on 
KUK» tn« ut h / < lu nm full uuiiiiHi r^ounbixl tinned 
kwh Ih tin Hubmiirlm bun not uui>mpllHh«'d wlmt lmd 
Iihii o\|i<h (of) of It hut on th« uthor baud Hh vi run 
tilth in )»iin t t utfit(T niidirmitir bn rrk tides in Ihiiii 
burdltitf In ml woiku nud lroups mid in wniTmt on 
unarmed nu Iiinilm« n Imu hetn truly MtnrHIng utid, 
iud«Hxl h reuluthm 

'Jin Hulmimlm ulthongh remgnlml n» 11 Inhrdny 
Inrtrminnt of wnrfart lPHch InnW minb forth*r than 
iHfftmrnlh lx-licicd Inning out of utmiint 11 km urlj 
ntteiiiptH of n 1 >nt<lj pbjtdclHt In 1(120 nnd thiwe of tho 
bnglfHhnmu ‘■fjinoim In 1717 It ninv Ik a mirprlN* to 
umm AincrinuiP to burn Hint tho Hrut Hiibmnrlnt nt 
tmk wun mnUitnkin In Hit Wnr of Indei>endeiirt In 
177r> I tin Id HiihIiiioII nil Amt rluiil patriot ooimtrm ted 
n muli \em«l of wmkI whhh was mmiunlly protH*llod 
lb hind tin I wiih a intignrine containing about l r >() 

1 round* of ]M>\\dn and a ibuhwork txplmllng device 
In iiiarkeil midi art to pr<*mnt-dnv prat I let In whlfli 
tin Hiibuiiirliit nominpllrtu** 

ItH iltHtnn tin t mind In dln- 
t lmri,liifc a hi If projN lied mint 
or lopHlt) nguhirt an t nt 
\enml, I tie magiulne of HuhIi 
mil HUM llttmlUKl to Mu hull 
of an midcrirnhle ship by 
nu an* of n tablo tmulimtlmc 

ill H HlHHl wn\V It HUH lllUH 

kipt In |hw1I1mm until Hu tx 
plortou took place* huIiip time 
luter IUishiull inirlcd out u 
Biihimtrbu uttiuk on llio Hilt 
lnh warship 1 ugh and ul 
though he sucmnlul In mil 
nuivulng IHh traft multr the 
unsUHpei Ung uiuia lu fulled. 

]iro(K*rly to aUw.h the mine 
or mngflrtm* lo tlw bottom 
planking of the I agh * 
with the result Hmt the « * View through the periscope of a German 
pi on hm bulk plat* ahout an submarine 

hour lnh r at mum distance 
who from the Ini ended \l< 
tini ami without tauHlnu any 
duumw* to tlu euum 

Although HuhIiiu]! a n t - 
tt nipt Him not >uireeKHfnl it 
held mui h ptomlm and for 
that uuHon 11 huh not lost 
night of RoIm rt 1*niton who 
built the fniiioiiN sit inner 
K lerinonl ' off* it d \ii|H»h*on 
a suhiimrlnt of his inunilun 
for tho (.oiitem phi test imashm 
of (treat Britain nml n (lei 
man * nglnm i WIUw lui llnuoc 
In ISoO (nine forth with 
plans for a submarine l\ 
which to use Hu words of 
(hitin an I ugMsli writer 
on nuirUimt mibjtxlH lh« 

Koliitlon of the pi old* m of 
Mihnmrlnt niirignlhm w a * 
jirtanott d to a hlgln r d grae 
than am ottur luwulnr 
W 11 lu 1 m Hautr umrtrwtor 
of the ttm lorimin subma 

rlne, was born lu at pom* Gt 

Pilling* n Hu\arln lb took 

pnrt In Hu German Pnntsh war during 1849 as an Hrtll 
Ion man of tin Schleswig IbtlHieiu arinv Thanks to 
flnamlul lu Ip extended to him In the anny And navy 
authorities n» well ns by private persona. In 1W), at 
Kiel harltor ho was able to put Into practice hla Ideas 


relating to the const ruction of a submarine Tils craft 
wuk lutuided for use against the Danish worships 
thin him king Herman harbors, but It never made an 
ultntk on tin* emmy t1t*els. In connection with an ex 
isrlment in Kkl lmrl)or in 1HM, tho veesel foimdored, 
but the tnw was saved. Thirty tlx yearn later, In 1887, 
the siihnmrlm whs salvaged In emmeetton wdth tho con* 
structlou *>f a tnrjKKlo harisir at Kiel, and nt the pres 
cut time the remains of Hauers submarine rest in the 
courtyard of the Berlin Marine Museum 

In 18K% the Swedish engineer, Nordenfoldt, built A 
submarine boat «t Stockholm, w T hlch might well bo con- 
aldenMl as tlie immediate forerunner of the underwater 
craft of th* premnt dny This vtassel had a length of 
64 feet and a dlspl a lament of about 60 tons , the propul 
slon lielng funilshod by a steam engine of 100 horse- 
piwcr IN lu u running submerged, steam stored iu large 
tanks togt tiler with that In the boiler served to drive 
the cngliK , the hre under the boiler being allowed to 
subside befoiC Submerging 

Hlmx NordeufcJdta submarlm, th« pw>blem of under¬ 
water nuilgatlon lum beui given careful consideration 
b> tho leading naval powers. The Kreieh mnrlue 
nuthorltleH are re<*ognlised as having been the first to 




FWor Germ** nbrncHtw* or U-bmU* with the* p oflUg Alp MpNf 

* j j i 

grtll undertake uiethodi( > al tests In totaled tp prot>h^9 the 6t* the I 
ikn to ^k>pui*at of the submarine boat QtJter djfcypi pow a^ A oQtud 

hav 7 followed suit, rather slowly At flm T qUM fld 

R0, at lolly Uter, with tb« n*n)t that tbe omltftirtter wp thro« 

Me** wu rapidly developed from an asperinehta ?r«t M * W*» 


practical wention of attack Among the last U> take up 
submarine construction waa Germany According to 
German naval men, there was no harm la maintaining 
a wise reserve while other nations were AtMtutlof time 
nnd money In coetty experixnenta. Thus it was that the 
German nary began to concern Itself with the sub¬ 
marine as a naval weapon as late aa 1906, and It must 
be admitted that the preaeut war has proved the ex¬ 
cellence of their underwater craft aa well as the sklU 
of their crews, 

A modem submarine boat, to be really effective, 
should be esfHK hilly sea worthy not only In the sense 
of surface navigation, but also In being able to with¬ 
stand tremendous water pressure encountered whet* 
submerged even a slight distance below the surface. 
The problem of propulsion is one of the most Important 1 
In practically all modem submarines, gasoline or oli 
engines are used when on the surface, while electric 
motors ami accumulators are depended upon for snb- 
uitrged navigation. A speed of 10 or 11 knots is ample 
for submerged navigation but, while traveling on the 
surface speeds of 18 to 20 knot* are attained by the 
latest German submarines. The radius of action, with 
out replenishing the oil tanks, is as high as 6,000 to 
7 000 In the most recent mod¬ 
els. 

The torjiedo la to the sub¬ 
marine boat what the projee 
tile is to the gun It is ac¬ 
cordingly essential thAt each 
craft must carry a sufficient 
supply of torpedoes to be 
effective against enemy ships. 
Each of the latest type of 
Gorman submarines is or¬ 
dinarily supplied with 10 or 
12 torpedoes, which may be 
discharged through six tor¬ 
pedo tabes—four ahead and 
two astern—thus permitting 
of their discharge In qoU* 
•accession if neoessnry 
The diving power of the 
submarine Is, of course, of 
i the surface At the highest Importance Suf¬ 

ficient water having been ad¬ 
mitted Into tanks to causs the 
boat to submerge until only 
the conning tower protrudes 
shove the surface, the bori- 
■aural rudders are mantyo- 
lated to overootne the last 
traces of buoyancy, where- 
open the craft phmgea to any 
depth, within certain Hmtta, 
that soar be nocssaair. In 
order to ogam rise to the sur¬ 
face, the water is driven out 
by compraesed hit and the 
horisonui rudders matUpo- 

When rimuing sub¬ 

merged, a submarine is gM. 
!fe»uy blind; that u to 
the pilot <*mx* see bftaufe 
the daritMe sut- 

immdmg wgmr v m * so* 
dfiriUu^y m#* to my hts 
pmm enfiMir hr 

«wirt^ mm 

rtntfiltr sutmisiMiL 

«r tm to'k «Mh «f « Mr 

th* tfutO id «A ^—h ^ ffWllWl^C 

oqaMItt th* m0 ' 

<rf ttiwetf (MmMlit 
thrash mirnym 

w*wl m'*wmm' v wm%w§ 
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Exterior view of the Aral 
court yard of 


****** ***** *llte #WW*te^ 

0te **t#*; btPrip* 

f# uf on# or tw iwriscopw qomin 

il'Mw tncM te diameter 

, a «ubte*rta# la extrapely trying. 

Hl£^j|MeM A perp#t^al strain ou the mental 
th# <S*rt# becatiw of the complexity of the 
abrnffott and machinery, gage*, periscope# 

tnipflMf*. ) 4<dktte injtr*m#nt« and other devices, 
la at Urns* Uabte to result la the 
death of the entire crew Arid* from the mental 
attain, th# lack of exercise and the poor air are but 
two of the eottditloni which try the strongest consti¬ 
tution# 

Aside from the remarkable exploits of British sab- 
marine# In tb# Baltic Sea and in the Sea of Marmora, 
the German* have proved to be the masters of under¬ 
water navigation In the preweut war Although -the 
Allied force# ware alow to make nm of their submarine# 
ji> the earlier months of the groat war because of the 
scarcity Of enemy ships on 
the high ft**#, they have 
since become very octtre, 
not only In the Battle, but 
also in the dosed In body 
of water, the Sea of Mar- 
morn, which has been 
reached by diving bdow 
netting and mines which 
the Turks placed across 
the western entrance to 
this waterway 
No more Interesting ac¬ 
count of the high degree 
of perfection attained in 
modern submarines, both 
lu material and iiersomiel, 
could perhaps ue oiTeretl 
than the exiierlences of 
Naval l>leut* Wenninger, 
commander of the German 
submarine U-17 (which 
torpedoed the French 

steamer “ Gravelliu* M ), 

during a recent raid lu 
w Moh hla craft lieconw 
<u ugbt in a net of an 
English boat off the const 

of England Hero is the way In which ho told Uie atory 
to a representative of tho American proas 
He said that they loft their base early In the mom 
lag and passed Into the North Sea, the boat being under 
water, with the periscope awash. ' r looked through 
the iieriseopo,” he continued, " and could see a red buoy 
ltehlod my boat When, ten minutes later, I looked l 
saw the buoy again, still at the sarno distance behind 
oh. I steered to tho right and then to the left, but the 
buoy kept ou following us, I descended deep into the 
water, but still saw tho buoy floating on the surface 
nbove us. At last I discovered that wo bad caught the 
< halu of the buoy and that we were dragging it along 
with us. At thla time 1 also saw through 
the periscope that a strange, small steamer 
was steering a courao directly behind us 
and the buoy At the same time my 
sounding apparatus indicated that a screw 
steamer was In tho vicinity Observation 
revealed that five enemy torpedo*boats 
wore approaching from the north I in 
creased the speed of the boat In th# ex 
pectation of being able to attack one of 
them. The five torpedo-boats arranged 
themselves in a circle. I sank still 
deeper and got reedy for eventualities. 

"At tld# Juncture my boat begau to 
roll in a most incomprehensible manner 
We began to rise and sink alternately* the 
steering gear bring apparently out of or¬ 
der Soon afterward, I discovered that 
we had socountered a wire netting gnd 
wet# hopeteoriy entangled in it We bod* 

In fart, got Ipto tho not of one of the 
buntmrs sumt^dlug us, ■ 

"For ah hour and a half the netting 
caeffetf u* with it and, although I made 
evriy rifcovf to get dear of It, ft seemed 
inapesgBds. tfhm was nothing te 4# wit 
ta kwmm the weight In the submarine 
a* Wteft hot that t flight try 

idbmkft*lietttofr Fortunately, WSaa m started I 
hadgwagad Jj» teak te #1* ten* ofwater.fiHhu all 
the tea*#- fctt#was**th# weight of t** boat to the 
- - - - were dear 

^djetfy ft the water 
metre# Wa 
I wanted 
it lay OKrtg- 
by tt»' 

i#g« 

Wvm 
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th# Moometer continued to r e gist er the same depth, 
ahd was also out of order t bad therefore to be very 
careful not to rise too high and thus attract the ntton 
tloo of the torjwihi iMiat# 

14 B lowly the pcrlsi-ope rose above the surface and I 
could s#e the enemy te front Of mo and tow uni the 
loft tbs east coast of England, I tried to turn to star 
board, but the rudder did not work. In consequence 
1 had to sink again to the bottom of the sou where 1 
remained for tlx bourn, at tho end of whhh time I hud 
succeeded In putting the compass in order nud also In 
repairing the steering gear But upon rising this time 
we were detected by a torpedo-lwnt, whhh made 
straight for us, forcing me to descend again 1 rt 
tualued submerged for two hours, tht n turned slowly 
outward, and, a distance of some 50 metres from the 
leading enemy craft passed toward Che oi**n sea At 
nine o’clock in the evening we were uble to rise to tho 
surface In safety M 

Thus has the submarine boat been perfected 



German submarine, now resting In the 
the Berlin Marine Museum 


WO helm Bauer, 
German 


constructor of the flint 
submarine boat 


The Hottest Region in the World 

B EFORE attempting to answer the question, " Which 
is the hottest region In the world?’ It Is neces¬ 
sary to define one’s terms. Does this Inquiry refer to 
the region having the highest average temperature 
throughout tho year, or to that lu which tho highest 
temperatures occur at the hottest season? It so hap¬ 
pens that the most remarkable extremes of heat are 
attained lu regions having a rather wide range of tom 
perature, ie t where U is not hot all the year around, 
and hence where tho average temjierature for tho your 
Is not abnormally high 



ttesriw 


r of tbs flrvf Germs* submarine, shewing tbs pedals and 
which foot flows# wo# awBsdJor 



His question stated above til a common one, and prob 
ably in most "eases the person who asks it has id mind 
# oocaparisoQ of maximum rather than mean tempers 
turi*. Assuming the question to be asked from thU 
point of view* the answer to U will no doubt surprise 
meat American readers. Bo far as can be teamed from 
observations mode at regular meteorological stations, 
tb# hottest region In tb« world Is pot In tho heart of 
t Africa, or B^pfh America, or even in the torrid deserts 
A*)a*+but In the United States of America 
Oft 0* eastern edge of Death Talley, California, a 


certain borax company has laid out a ranch embracing 
some 100 m rc« of Irrigated land, on which are grown 
alfalfa, fiult and vegetables Although It has been 
Btated on excellent authority Hint you cannot bold a 
lire lu your hand by thinking on the frosty Caucasus, 
the owners of the above-mt uttoned projtorty doubtless 
hud nn amilogou* « \itedhnl In view when they named 
their estate “ Crn nliiiid Rutuh 
In the spring of inn the Weather Bureau established 
a oodjiemtlie station at this phui uml the results of 
tlu observations iniuh here during tlie Hiihwqtu nt four 
tears are dlwumed by Mr G II Willson In th< ciirrmt 
mimbir of thi Monthly Hmlliu Ituftic llu tlur 
llama lira are Instiilled In a stundard wnnn, ]>lan\l 
<’ u r nil alfalfa sod alamt four f« t from ttie ground 
lhe Hlulter Is nut ixlkh«h 1 to tlie r* He* till heat of the 
dewrt 'J he l<Kathm is mImmU 17s feit U low wai levil 
On July 101b IDH, the maximum thertmnmttr at 
Greenland ltnmh i(glster<*«l 1*M* I H hr the lilghest 
“idwd< Unqs ratun i\tr recorded at a metoorolughul 
slatlon an>when lu tin 
world, and four degrets 
alsixe tlio pr« \ loviH u roe. 
onl olwtrotl at Nfain 
moth Tank also lu < all 
foinla on Augusi 37th 
IWi Outside of tin I nlt«*d 
States the record for a 
regular meteorologhnl Htn 
tlon apiieiirs to Iw 327* 
Inhr which occurred at 
Wnrgla Vlgerla, on the 
edge of the Sahara Desert 
August 27th 1SS4 
During the hot spell lu 
«lii< h tills extraordlnor\ 
t< nq>errtture was measured 
at Gria nland Ramh, the 
dnlb nmxlinii \\er« as ful 
Urns Nth 12N*, Uth 12U* 
ltith 1A1*, 11th, 12U* 

12 th ntr nth nr ami 

14th 127* throughout 
tlda frightful hot wave the 
t( nqteniture mier Ml 1 m 
low H.V I a hr 

l he rtH*ords made at this 
station during the past 
four yenrs show that temperaturea remlilng 100 or 
more have occurred on 54S da\s ami may lie existt**d 
at iui> time from April 1o Oelolar, liKUmht* tht high 
eat occurring In Julj or August 'ienqierntureH of 120 
or more huu hwn worded In Mnj June July nnd Vu 
gust In July nnd August tlie averagi dtiil\ muximum 
has alwajs exceedinl 110*, while hi Ju1> 1011, It was 
117’ In July 1014 tho mean temperature for the 
month (i c , half the sum of tin mean maximum nud 
mum minimum) was 1010* Yet Mi VIIIroii tolls uh 
that In the lower valley bottom hlglur t« iii|h ratures un 
douhtedlj prtuill than nt the mittMirologietil station! 
(old wmther Is not unknown nt (ircenlnud Ramh 
Minimum teiujierntiiroM of 32* (freezing) 
or below liavi lieui recorded lu Novcmlier 
iMH'emla'r Januury and lehruary On 
Jiimmrv Nth 1013, tht tenqHniture fell to 
1 >° I ahr 

Heal and Magnetism 

A l a recent meeting of tin KmteU 1 de 
I'hjslqut Mr (otiou nnd a imiMr 
iqam the rnjild dloApiNfunimx of th< nmg 
netlHiu of Iron at a rod liuit uud IMure 
iratul this action h> an exjs rhneiit In 
whhh the effect was rewlllj scnu A long 
alumlumu tula Is arranged so us to swing 
freilj from a pivot aupiiort at the top eml 
nnd means are provided to limit the swing 
bj n stop phx'e At the lower ind of the 
tula* Is a curved plaliniim wire carrjlng 
a shu t Iron pint* at one uid Jin thvUv 
Is plactri near the iriH^k of n strong mng 
ml so that the tulie or |mihUiIuiu swings 
towards tin magnet owing to tlu attrnc 
tlon * \( rtwl on the Iron plate and the 
is minium U thus drawn to the limit of 
Its Mvlng The flirnu of n larg* Itimsen 
lairm r la pi tun it so ns to tnjirel} sur 
round iho Iron plait when In tills imihIIIou 
and w lien the piste remlus a ret! heat It 
looi^s Its magntth pn»i*ertlw and censes lo lie artractevl 
so (hat the ptndulum now falls down to tho xero ikwI 
tlon Whin the Iron plate cools down it resume* its 
magnetic prop* riles and Is agatu attracted by the nmg 
net so that the plate ehtern the flame and becomes 
heated and so on In this way the jm oduhim 1 m made 
to keert up a constant swing On this prlmlplo the low 
of magnetism by heat can be made the basis of a device 
vrhk-h furnishes motive [*>wer though In a small amount 
lu the present case. This Should not be considered as 
perpetual motion, however since heat Is required. 
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Industrial Preparedness for Peace 

II. Making a Study of My Business 

By Miner Chipman 


I HAVE n numlx r of letter* from business 

* utea relating to our campaign for Industrial Pre¬ 
paredness for I’om'e There seems to be oik question 
which hotlurs the manufacturer mul men hunt more 
thau nil cithern and thut Is this How <un I prepare 
when I do not know what 1 urn preparing for / ’ In 
other words, how Is the Aintrknu 1 Mi Hines# mill) golug 
to l>e able to develop adequate plana of offuiae nml de¬ 
fense In a eommmlal wuse If ho (1 *m*w not know the 
conditions under width ho will lie culled Into the light 
for InmlnuMf suprauary? At firet glance, this appearn 
to bo n very reasonable question but In reality It Is 
entirely beside the Issue Jf we knew just exactly what 
Is going to happen when It will happen, and how It 
will hnpptn then would !>o no need for any hue and 
cr> for Industrial proparedm bn. It has boen n favorltt 
tuning of American business that we should never 
<rosH a bridge until wo come to It. We haven’t At 
tlnxH we haven t crossed a bridge when we eume to the 
point when a bridge ought to !>e In many respects 
Amtrlnin business Id* ids an llko American legislative 
hbalH hindsight and not foresight Wt are a great 
people for lnw'stlgatlng Unfortunately our lnveNtlga- 
flons art usually tjp post fiuto If a factory burns and 
umii) lives are lost If a ship sinks or turns turtle. If 
uuything unfonsati lmpjiens—ne must have an iuvestl 
gntlon We are not going to cross any bridges lw*fore 
we oomo to them but wo are going to know that bridges 
exist at the |Kiiuts win ro we mny urgently require them. 

A little while since a mnn from a small middle-west 
town was telling me about tin lire department in his 
home <Uj Following a very disastrous fire, the city 
fathers became suddenly progressive, and had a very 
modern and complete water sysb m Introduced. A vol 
untcer Are department was organised, and upou summer 
evenings the jieople of the town were entertained by 
(he fire depaitnients attlvlties In * washing down ” the 
dome of the county court house In a number of minor 
fires the new equipment proved to l>e effective Time 
Illumed No Are of any Importance <m < urred '1 he Are 
department grew lax In practice and attendance to the 
monthly meeting In the council chamber One night In 
the middle of February a Are broke out In the boiler 
room of lhe saw mill The whistle blew the volunteers 
gathered ami dragged the hose-cart through the snow 
to the nearest hydrant The unexpm ted happened. The 
lume burst Long disuse, old age decay, those things 
ullowed the Are to spread with terrific rapidity Half 
the town was destroyed Preparedneae gone to seed l 
A typical American habit 

There is n great deni of very Indefinite tulk about our 
problem of Industrial preparedness. We have certain 
favorlto topics of dlHiussloiu Since the beginning of 
the war In Europe we have heard a great deal nbont 
(he aniline d)o situation Tu the press mul upon the 
platform It la used ns n powerful example of America's 
unpreparedness I nfortmwtoly, this situation is also 
tjp pout fat to The development of aniline dyes required 
Intensive study, elulkimte and patient laboratory re¬ 
scan h, ami jenrs nnd years of careful commercial de¬ 
velopment (lermnny stands supreme In the anlllue <lyo 
market Ikkuuho of her industrial preparedness 26 or 
’10 years ago At the present time we can look upon 
the aniline dye situation In the same manner as we 
look backward upon the Eastland* dlsuster and make 
u vow that 4 It will not happen ngnln’ The real rea¬ 
son why German) has a monopoly In the aniline dye 
market Is not Inherently commercial in nature It la 
found away batk lu the national ideals of the German 
[teople. Technical education, and support and encour¬ 
agement of technicnl research, the#© things were the 
fundamental causes of Gcrnrnu advancement In the 
chemical trades. Mr James Armstrong very vividly 
iMiiniH out to us the national characteristics of th© Ger 
uuui In their policy of commercial preparedness In his 
pujH r api>carlng lu the 4 British Worlds Work,’ ro- 
prlutcU in the SoreNTirio American for the week of 
Jamiarv 20ih Ibid. The real problem of American 
Industrial Trepuvoduew dew** not Ue tn the direction 
of those things vvhhh have Im neglected so long. W# 
must look toward n©\/ opportunities, wo must strengthen 
our weakest places, and build anew upon the experi¬ 
ences and lessons drawn from the European war 

America leads the world in certain lines, We stand 
In the machine-tool trade ns Germany stands in the 
aniline dye Industry Wo arc world leaders In the 
manufacture of automobiles American railroad prac¬ 
tice la second to none. We have proven our ability 


T IIE Mcikntuic Am^bicafcs campaign of Indus- 
tiial Prt parednt hh for Peace has for its purpose 
to awaktn the nation to the urgency of immediate 
preparation fot the com pi tit ion we are sure to en- 
tvunter when produi titm takes the place of deafrsc- 
tion in Eurojn The (atnpaign teas launched with 
an article by Miner Chipman, 4n the fesite o/ Janu- 
aty 15th , on The Mianing of National Efficiency ” 
This is the second of Mr Vhipman's series Follow 
ing it , on the next page, is an article by Qeorge W 
Perkins, on Uetmanys preparedness, not only for 
tear but for peace, as well An illustration of our 
dii*ndcncc on Omnany, and what steps we arc tak¬ 
ing to libera t< out selves, udll be found in Dr Thos 
II Norton's artUle on 4 The Potash Famine,* 1 t chick 
appears on page 1+6 — Editor, 


to pioneer, survey and build into unknown fields In 
dimtrlnl prcparcdm*HM for (KMce If it means anything 
at all mcanH uu extension of tlmt particular ability 
Wo may look for slight gain lu commercial supremacy 
by any advantages to l>e taken of the present coudi 
tiona. We do not know wtmt will happen after the 
war A large miml>er of men with whom I have been 
In correspond* mo believe our chief danger lies In the 
dumping r of products into American markets. This 
mu) be true, but the object of this campaign for In¬ 
dustrial IToimredness for Pence Ilea much deeper than 
the Immediate effects of a declaration of Peace. We 
are looking townid the long years of reconstruction 
and readjustment of world markets. Where will the 
United Stales stund at the show-down? That Is the 
question tlmt 1 m lathering uu. 

American induntry is altogether too complex and 
varied lu Jts nature to permit us to deal with a par 
tlculur and individual problem It is our object to get 
the vast Acid of little business, that great body of busl 
nesw intcrpri»e which forms tho batkbone of our com¬ 
mercial life, thinking and working lu the direction of 
adequate Industrial preparedness. The great corpora¬ 
tion with its limitless resources, has available for im 
mediate use the laboratories, chemists, experts and 
8j»eUalists in all lines. This paper Is written particu 
lHrly for the business man whose volume of business, 
and financial resources do not permit him to make 
elaborate and Intensive studio# of markets, efficiencies 
and business conditions The outline Is not Intended 
as a scientlflt basis of economic Investigation, It 1* 
merely a skeleton of thought, about which the average 
business man may build the foundation of his future 
policies 

The Industrial Editor of tho fieuamric Amcbioav 
will be pleased to receive comments and suggest ions 
relative to this Survey, and answer such questions os 
be will be able to answer It U our desire to cooperate 
with American busiucss in the development of a na¬ 
tional Survey and, within our limited means, will do 
our utmost to servo effectively 
If our buslmufi* man will sit down for an evening with 
the following outline before him, and assign to different 
members of his organisation particular subjects to re- 
[>ort iiixin, and get Ids associates lu business working 
with him upon the problem of Industrial preparedness, 
we have made a very encouraging start. Answers to 
the question* must not be superficial Bach man most 
assure himself that he has exhausted his meant of com¬ 
munication He must dig down to the bottom, if pos¬ 
sible If he does not go to the bottom, he must know 
with a degree of certainty how far he has gone. If this 
preliminary survey accomplishes nothing more than a 
realisation of the factors within the problem, we will 
bo quite satisfied with the result 

Th# Surrey 

Every business ma> be divided Into the following 
general factors , - 

1 Ideals ami policies. 

2. Personnel 

8. Plant and uqnij>mcnt 

4. Materials. 

6. Processes, 

U. Distribution. ' 

This eissslflc&tkm is empirical, and IS tiot iatspded as 
a scientific analysis of business relations. % have di¬ 
vided the problem Into these factors for purposes of 
discussing Industrial Preparedness for Pesos* 


Ideals and PoHdaa 

Back of every business we have the Ideals of tfca 
Individual or Individuals who are operating the boat- 
ness. They ore trying to do something. The term 
business is a general one, applied to the operation of 
putting these ideals into action. Upon the basts of these 
fundamental Ideals a business man evolves certain pol¬ 
icies of business conduct From an efficiency point of 
view. It la essential that we analyse the ideals and 
policies of a business to determine whether or not they 
are properly co-ordinated, and are working themselves 
out in actual practice. Tho following questions wit) 
serve as a basis for such determination 

1 What am I in bushiess for? 

2. What is my business? 

3. What have I to work with? 

(a) Capital. 

(b) Men. 

(C) Materials. 

(d) Customers. 

4. What were my Ideals when I started in bust 

ness? 

5. What were my policies? 

A. How have they worked out? 

7 What changes have taken place In Ideals and 
policies? 

8. Why the change? 

9 Have I changed ray Ideals and policies In proper 
relation to the changing conditions of business? 

10 Am I sure about it? 

11. What are the present policies of my business? 

As to 

(a) Capital 

(b) riant and equipment 

(c) Human relations (organisation) 

(d) Processes 

(e) The sale of my product 

Psraonnsl 

The peanut man on the corner is distinctly an indi¬ 
vidualist He and his peanuts constitute all there Is 
to his busineeo. He is the organisation In ever- 
widenlng circles, from the peanut man to the United 
States Steel Corporation, there are organisations of 
men and women directed by certain Ideals and policies 
of commercial and Industrial endeavor The essentials 
of success to be found in the peanut man and the Steel 
Corporation are Identical. The difference Is one of 
numbers and not of nature. The wise peanut man fig¬ 
ures out the t*s*t place for his cart. He goes there and 
establishes himself He gets business and makes money 
The United Cigar Stores Company did the same thing 
on a more elaborate scale The problem of Personnel 
deals with the human relationships within a business. 
An organisation Is made up of people. A man or a 
woman in a business Institution are parts of a great 
human machine; If we will examine our organisation 
in the same manner as we would look into the mechan¬ 
ism of our typewriting machine, we will discover the 
necessity of knowing something definite about Per- 
sonnel A good typewriter is not constructed and sold 
upon the basis of hoc many parts there are in it The 
purchaser of a typewriter la essentially Interested In 
bow well, and how efficiently, the Writing machine per¬ 
forms the functions of a typewriter Every part of the 
machine Is designed for a particular purpose, and coo- 
tributes toward the general efficiency of the whole. Our 
business man should have a very adequate grasp of the 
make-up, relationship, and functioning of his organisa¬ 
tion. 

(1) What kind of an organisation exists within my 

business? 

(2) Can it be charted in definite form, showing func¬ 

tions and relationships? * 

<8) Is that organisation pfoperly co-ordiuateftwttfc 
the process and procedure of my policy of 
doing business? ^ 

(4) Mow does my organisation, in type, and in per- 

sooal characteristic* compare with that of 
my competitors? 

(5) Is my organisation the most tttoetit* farm of, 

organisation? 

(6) What other forma of organisation are sms** 

fully opera&d? - i 

(7) What are th* advantage^ my own typ*? 

(81) Vtott are the dbadvthtagae? 

(g) What tfmnges are kdrtaahlof 
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KW tea torn vtart havwptoht tftd equipment Hu 
fltrittt man may operate with a two-wheeled cart* and 
Ibe railroad with Its mat holdings of real-estate, term¬ 
inals, f»d rolling stock. A business should have no 
more, and no loss, plant and equipment than that re¬ 
quired efficiently to carry out Its policies of operation. 
Bach and every item of capital Invested should be 
placed for Its most effect ire productiveness. There are 
efficiencies of dollar* as well as efficiencies of me*. An 
Inlaid rosewood peanut cart would be an attractive 
thing upon the street comer, but Its efficiency as a 
meant to sell peanuts would be questionable. One of 
the most glaring inefficiencies of American industry Is 
ovcr-cguipmmt We are over-equipped In machines 
and men in many lines of our industrial activity The 
economic effects of this overequipment are tremendous, 
This inefficiency Is measured In the terms of Dollars 

. dollar efficiency, and not In the units of pro¬ 
duction. One of the greatest errors In computing the 
oust of production Is that of Improperly distributing 
the wastes of Inefficient Investment We figure costs 
upon the basis of what it, rather than upon the basis of 
what ought to he As a result, we revolve in a vicious 
circle, and never know our potential possibilities for 
Improvement From the viewpoint of preparedness for 
peace, we should look luto our plant and equipment In 
the following form 

(1) What have I Invested !u plant and equipment? 

(2) Is It up-to-date? 

($) Under what disadvantages do I labor because 
of obsolescence? 

(4) What Is the most modern and efficient type of 

(a) Building and layout for my business? 

(b) Machinery for my particular processes? 

(c) Tools, jigs, and fixtures for the opera¬ 

tions involved? 

(5) What Is my present output? 

(a) Per machine? 

(b) Per department? 

(fl) What should my output be? 

Actual output divided by what the output should be will 
give you a figure showing your relative efficiency 

(7) What would my possible output be with the most 

modern type of machinery and equipment? 

(a) With the same Investment? 

(b) With an increased investment? 

(c) With a lessened investment? 

(8) How do I stand In relation to my competitors? 

Materials 

Let us examine the problem of materials utilised In 
ray business in the following manner 

(1) Make a list of all materials purchased. 

(2) Make a comparative statement showing 

(a) Amount in value, and per cent of total 

(b) Amount in uuits of weight or other unit 

of measurement, and per cent of total. 

(8) Sources of these materials 

(a) Point or origin. 

(b) From whom purchased. 

(c) Price range 

(4) Characteristics of mnterlals 

(a) Chemical standards. 

(b) Other standards 

(5) What materials are the most difficult to procure 

in the quantity and quality desired? 

(6) Why? 

(7) What remedies present themselves? 


The best way to examine your business as a whole 
Is by the aid of a Process Chart This chart is made 
up of a sequential arrangement of materials, machines, 
and the human element In your business. In the expert 
once of the writer, a process chart has been the most 
effeettvs means of quickly discovering the Important re¬ 
lationships between the factors of a business. Take 
your pencil and make a circle f6r each Item of material 
that you use In the process of manufacture. Arrange 
these circles along the top of a large street of paper 
Croup the materials ss they are related to each other 
In your process. t)rop a line down from each Item, and 
to a small circle Indicate how, or In what form, this 
material Is tested. In a series of circles indicate the 


points where these materials are worked, brought to¬ 
gether, or any operation which brings about a change 
in tite* nature. Continue this grouping until you reach 
the point where the materials have beau crested Into a 
finished product No matter how complicated and varied 
yoqr testae* W be, you win be able to draw a dia¬ 
gram * tWs manner, which wfll show you the general 
p ro ce s s, <4 buri nsss. If you have colored pendia, 
tdtad^i&clW* in one color, and 
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their responsibility showu in the terms of process and 
materials. 

The making of a complete process chart Is one of the 
finest efficiency tests for an organisation. It Is, at times, 
very remarkable how Indefinite the Idea of the prove** 
of business is to even the general manager of n Urge 
business. He has a certain grasp of the thing as a 
whole, hut is totally unable to chart the process Btcp by 
step without a greet deal of revision, eonferemre, ami 
checking up. In a large paper mill, which had Ireen 
operating for a great many years, it required auroral 
mouths to prepare an accurate process chart of its 
operation. 

When you have completed this chart and checked It 
up from every nDgle, it will be wise to look a little 
further and discover how your process chart compares 
with the host practice in your particular line of busi 
ness. Ttirn your process chart over to the chemist hi 
your laboratory and tot him render you a report upon 
it Put It up to him to advise you as to possible eeon 
orates and better methods of production Turn a copy 
of it over to your mechanical department and request 
them to report to you tu the same manner Give as 
many men in your organisation as time and opportunity 
will permit, a chance to report upon it, for betterment 
aud efficiency 


Distribution 

The problem of distribution will be treated In a sub¬ 
sequent paper upon this subject It Is a problem equal 
In Importance, and in many cases of greater Importance, 
than that of production It 1* best that we have u very 
thorough knowledge of our manufacturing processes and 
opportunities, and then make an adequate examination 
Of how we may profitably dispose of our product 

Germany’* Example in Preparedness 

By George W Perkins 

I N considering the question of preparedness, the men 
of this country should be extremely careful not to 
allow themselves to think of It in one single groovi 
viz., In a military sense—that is, prepnredness measured 
simply In terms of battleships, forts, soldiers, and muni 

tl on*. 

1 believe that in our discussions of the day we are 
too apt to think of the word ' preparedness * in the nar 
row sense of meaning war munitions only, whereas as 
a matter of fact, preparedness n moans three thing* 
preparedness In war munitions, preparedness in Indus¬ 
trial equipment, and preparedness in leadership 
Take Germany as an Illustration Well Informed 
Americans know that Germany is equally prewired lu 
war munitions, lu industrial equipment and in loader 
ship The real man el in modern Germany is not her 
military organization or her war munitions, but her 
industrial organisation and efficiency For a quarter 
of a century she has been mobilizing her industrial re¬ 
sources getting away from the old notion that compeli 
Uon is the life of trade and moving forward to tho 
newer belief that codijoratlon is the life of trade. This 
has enabled her to mobilize her industries, so that In 
times of peace they could be used to navi the waste 
Improve tho eftU leney, and in every way hotter the eon 
ditlou of her domestic merchants her export merchants, 
her agricultural and laboring classes The result has 
been that Germany’s lalwrlng dais has been Irettor 
housed better clothed bettor fod in recent years than 
the working classes of many other countries This has 
made her people loyal aud patriotic Hiid welded them 
Into one united body which feels that there Is some¬ 
thing In their country worth flghtlug for Consequently, 
when this war broke out her industrial fabric was well 
knit and easily mobilized and brought to the support 
of her military organization With this in mind it is 
easily understood how Germany has been able to send 
one groat army far into Russia, another luto France, 
another Into Belgium, another to the Dardanelles and 
clotho and provision them without n serious hitch any¬ 
where. 

In the matter of leadership Germany Is equally well 
prepared The best minds in Germany five a consider¬ 
able percentage of their time to public service. They 
are not all Just mere money grabbers, bent on making 
every last cent they can out of anything and everything, 
to be used for tlielr own personal, selfish satisfaction 
and enjoyment The German men, having all In their 
youth received military training, learned early to think 
of their country and their government as something that 
belouged to them, something of which they were a i>art 
and to which they owed a duty This Is so ingrained 
in the German youth that he never gets it out of bis 
system, aud, therefore, when he reaches manhood it is 
quite natural for him to feel that be owes to his country 
a certain amount of service Just for the sake of service, 
Tpiia has given to Germany a leadership lu business 
and lu statesmanship that to unique among the civilised 
nations of the world. It has given that country the 
•mice, in * loyal, patriotic spirit, of tbs best minds of 
the country 


When we come in this country to the consideration 
of preparedness hh we now do It Irehoovee us to con* 
aider It in the snare broad all around sense h» Germany 
has, mid I fear iu ar< not considering It in any such 
way In dlsunwing preparedness nowadays, nearly all 
the talk one heiira bus to do with the number of battle* 
shlpa we should Imu how much liugtr standing army 
we should hau whetlnr our forts art up-to-date or 
obsolete, op This of course, to all \ei> well but it la 
onl> all \er> w< II so far hh it goes ami lu m> Judgment, 
Jl goes only one third of tho wa^ lor wt ha\o got to be 
as well pr< i>nml industrially as vvt me in n military 
sense, mid alnm nit, we have got to he pL< pared in 
leadership—leadi rshlp that will stand umompromls- 
iugl> for our Institutions uml our Ideals indeed ludug 
prepared in leadership is the most Important prepared 
ness of nil 

The war now on lit Europe Is bound to oj*m up a 
great new world of thought ami attorn Old thoorle* 
and old precedents are going to t>e consigned to the 
scrap heap A reconstruction period in world thought 
and ndlim Is before us Iwpro\ed Inter-comumulcuthm 
has wIjkhI out State lines and Nntional lines The man 
with tho airship will Is* no re*pcch r of boundaries The 
problems of one country will bo the problems of all 
countries To cope with this entirely uew situation we 
must produce an entirely new type of statesmen—men 
capable of thinking and acting not within the limits 
of a precinct or a state, but in terms of the nation and 
the world The day may come when we will need 
volunteers at arms—the day is already here when we 
need volunteers for public service—men who are will 
lug to make a sacrifice, men who will enter public 
service as they enter milltarj service, in an unselfish, 
patriotic spirit pnqaired to forego something to giro 
something, actuated by a deop conviction that they owe 
a dutj to the country of their birth or adoption Only 
through such inspired leadership can our country oc¬ 
cupy its proper place in the new world mov ement that 
is so rapidly unfolding 

“ Stray* ” in Wireless Telegraphy 

E VERY wireless operator is only too familiar with 
tire erratic and troublesome noise* In the tele¬ 
phone receiver of a wireless station, or the equally 
confusing marks on the tape of a coherer and Inker 
set, due to natural electric waves, and variously re¬ 
ferred to a* “ atmospherics,” “ static, 1 * “strays," 
“XV etc The nature of these phenomena to not 
yet fully understood, and they have, accordingly, been 
made the subject of extensive Investigations by a 
committee of the British Association, The name of 
Dr W H Eccies, who serves as secretary to the com¬ 
mittee, has been especially identified with this field 
of research 

Shortly before the beginning of the European war 
the committee In question undertook to collect statistics 
on the occurrence of 'strain” at wireless stations 
throughout the English streaking world and in a few 
other countries Althoogh this programme was Inter¬ 
rupted by the war, a certain amount of material was 
collected during the period from April to July, 1214, 
and some interesting results deduced therefrom were 
presented at the recent meeting of the British Associa¬ 
tion In Manchester 

The principal and most generally reported fact to 
that the strays heard in the dark hours are much more 
numerous and louder than those beard during daylight 
Curves have been drawn fur various stations showing 
the amount of disturbance to radlotranamlaslon from 
hour to hour, and these curves are found to be of two 
types, one in which the changes from day to night and 
night to day conditions are somewhat abrupt, and an 
other In which they are more gradual The lowest 
point of tho curve usually falls & little after midday, 
and the highest a little after midnight, at stations north 
of the equator The shape of the curve is greatly 
affected by local meteorological conditions. 

Periods of cxmwivelj violent and frequent strays, 
rendering radio!elc graphic work almost or quite impos¬ 
sible, ore called "X storm* ’ Periods of severe strays 
coincide with period* of low barometer, high wind 
velocity, rapid change In timpornture great rainfall, 
and especially rapid barometric fluctuations In short, 
X-storms occur in connection with vigorous convective 
disturbances in the atmosphere, h nil the commit 
tee suggests thut thej mnj freqin ntly be due to 
local WLak elettrieal discharges accompanying such 
dinturbonces and not neccssaril y to dlstant and 
more violent discharges—i. e, lightning—as has been 
supposed 

There to another tyj* of X-storm, which occurs simul 
taneounly at stations as much as 2 (MX) miles apart and 
to evidently not connected with local weather condi¬ 
tions. The committee has not yet investigated then* 
storms hut Dr Eccies and others have previously sug¬ 
gested that strays are frequently due to extraterrestrial 
causes, perhaps being related to disturbances in the 
sun. 
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The Potash Famine 

Its Magnitude and Effects, and Remedies Promised for the Future 

By Thomas H Norton, Ph D, Sc D, Bureau of Foreign and Domestic Commerce, Washington 


H OW many of us have como face to fnco with fam 
liie? Not many 

Some year# ugo I followed In the wake of an Asiatic 
army Village after \Ulage of roofless, plundered 
homes and empty granaries sejiarntcd by devastated 
fields and gardens The men werL exterminated The 
terror stricken women and children would creep from 
their hiding places as 1 imssed, fall at the feet of my 
horse, and beg for the fraction of a cent which might 
secure a meal 

The hollow eyes and (tannt frames alone presented 
so appeal for succor, never to be forgotten 
There are other fAralnes besides those of human nutrl 
ment 

This country la experiencing for the first time In Its 
history a dyestuff famine Vast Industrial Interests, 
vitally dependent upon the factor of color, felt a eon 
dltion of partial jmralysls as months pass by without 
the needed supplies They suffer, exactly as a man 
would suffer. In whose diet the small but all essen 
tlal constituent of mineral salts Is systematically and 
continuously reduced to a fraction of what the human 
body requires. 

Such a famine threatens American agriculture at 
the present time The plant life, to which millions of 
acres In our national domain are devoted demands Its 
customary supplies of food Regular well balanced 
rations of albumen, fats, and carbohydrates, with small 
amounts of certain inorganic compounds are needed 
to maintain life In an animal organism In a similar 
manner, the crops of our farms, and gardens, and 
orchards require well-defined rations of oomblued 
nitrogen, phosphoric acid and imtaith, with slight 
amounts of various metallic compounds, In order to as 
sure a normal, abundant harvest 
The phosphoric arid ration we supply easily from 
the Inexhaustible deposits of phosphate rock and peb¬ 
ble In Florida, South Oarollnu, Tennessee ami some 
of the Western States. 

For nitrogen our fields depend chiefly upon the 
sodium nitrate of Chile and upon ammonium sulphate 
from (treat Brltalu, along with a small amount of 
cyanamld and a larger amount of animal refuse, guano, 
etc Altogether we send annually, under normal con 
dltlons, about $80,700,000 abroad for combined nitro¬ 
gen—$17,700000 going to Chile The major portion of 
this Chile saltpeter Is used, however, to produce the 
■lock of nitric arid which we require tn such abund 
ancc for a multitude <»f Industries. A considerable 
amount of ultrogonous matter, for use as a fertiliser, 
comes from our slaughter houses, fish canneries, etc. 

It la a matter of some concern that a* a nation we 
are so dependent upon foreign sources for the greater 
portion of the nitrogen ration required In American 
agriculture, and for practically all of the nitric add. 
Indispensable In the manufacture of our high explo¬ 
sive*. 

In the case of potash the situation la much more 


serious We practically depend uixm if single source—» 
the mines of Stassfurt In Germany—for the entire 
quantity of potash comismuds, nqpAed by American 
farmers, and required In the arts. 

What such dependence means has been revealed to 
us during the imst jear Duriug the ten months end 
lug October 31st, In 1018, we Imported Nil,000 short 
tons of iK)tash cominmuds from Euroj>e, During the 
satm iierlori In 1015, the imports were but I0fi,000 
What Is the effect of this shrinkage In the normal 
supply of potash compounds? 

Ordinarily our broad acres expect to be fed with 
over 1,000,000 tons of potash salts each year They 
were on short rations last spring There was none for 
the autumnal culture There will be none next Bpring! 

Our Industries require annually over 23,000 tons of 
potash salts The magnificent glass Industry, with Its 
annual output worth over $90,000,000, consumes each 
year about 3,500 short tons of potassium carbonate 
No supplies available for the glass blowers, nor for 
the manufacturers of guninjwder, nor for the soap boil¬ 
ers who specialise In soft soaps, nor for the makers 
of yellow prussiate or bichromate, nor for match man¬ 



ufacturers, nor for scores of varied Industrie# ijrepar- 
tug therajieutlc, and photographic, and similar prod¬ 
ucts In which potash Is an absolutely essential com¬ 
ponent I The uses of the various salts of potassium, 
the chlorate, the bromide the ankle, the iodide, the 
permanganate, and numerous others, are encountered 
in a large group of Industries In all of these highly 
developed phases of human activity, the lack of pot 
ash compounds means as much of a dislocation as 
would the elimination of the butcher or baker from 
the life of a village People would not necessarily die, 
but It would Involve endless readjustments to unex¬ 
pected conditions. 

The hardest blow falls after all upon the farmers 
of our country The effects will be felt most keenly 
In our Gulf and South Atlantic States, and in New 
England, where the use of potash fertilizers Is highly 
developed 

The following table gives an Interesting glimpse of 
the extent to which this item of plant food 1s consumed 
In different states The figures represent the average 
number of pounds of pure potash (K t O) employed per 
100 acres of cultivated land 

Found*. 

Florida JUS1 

South Carolina 1,817 

New Jerwy 1,807 

Maasachuaetts 006 

Maine $00 

North Carolina 887 

Rhode Island 810 

Georgia 744 

Con noetic at Tfl7 

Delaware 747 

Maryland 4$0 

Alabama 517 

Virginia 430 

New York SOT 

New Hampshire. 388 

It is astonishing to note how limited is the relative 
amount of potash consumed in the remaining states 
Thus 


B i totiv i ra o rai s ^ craetasl prisAAs 


I am tempted to wander from my main thane, and 
call attention to the tact that Germany, on an area, 
less than that of Texas, ases in her Agriculture nearly 
twice as much potakh as is consume^ in the whole of 
the United States, Holland with an area equal to that 
of New Jersey and Connecticut, usee three times as 
much potash per acne, as these states, and a total 
amount equal to one Wenth of our ehtigu consump¬ 
tion. 

Denmark is less than one quarter of the rise Of Illi¬ 
nois—« similar flat stretch of agricultural rad. Yet 
it requires more than fsdr times as much prifeto *&■ 
nuatty, I# it any wonder that (he fteldsof those coun¬ 
tries produce crops twice or thrice As Urge as the 
average yield of our own ferae I American agrieui 
ture to still far from resfllriny how sarity the harvests 
of It* broad Amain can be doubted, without ah addi* 
tional day of labor. 

The iinsrilna hrrunaa eonte with urisdhiA da* i 

tom rimaaJ si sis* ml* < 
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New Developments in Military Aeroplanes 

Aeroplane Destroyer versus Battle Aeroplane 


M ETHODS of aerial warfare bare once more 
readied a new atace of development* 

Tire moo the ago the writer examined In these col- 
tmtns* the radical change* which had occurred both 
In the moHrUX and In the fighting method* of the air 
•anrtces of the warring nation** after one year of war¬ 
fare. Under-powered machine* had been weeded out t 
the monoplane Homed a craft of the past * the mount¬ 
ing of a machine gun had become generalised on scouts 
and on bombing aeroplanes; finally* the general trend 
of design seemed to lead toward the adoption of a high 
powered, large surfaoed machine of great carrying 
power and heavy armament* which was termed a 11 bat 
tie-aeroplane H 

This tendency was both noticeable In France and 
Germany, although the solution of the problem was 
carried out in ways fundamentally different. 

The French conception was to provide 
an aeroplane with artillery superior In 
volume, but embodied Into one gun, ade¬ 
quate amor protection and a fairly high 
speed The result was the avion-canon, 
a 200-borte-power pusher biplane* which 
ha* a speed of about 80 miles per hour 
and mounts a ST mill quick firing gun on 
the bow The first flotilla of these aero¬ 
planes was placed in commission last 
summer* and at once assigned to the de¬ 
fense of Paris. As soon as new flotillas 
came into being, they were sent to the 
bases behind the front and detached to 
escort the bombing squadrons on raids 
Into enemy territory 
The action of the oviont-conon was suc¬ 
cessful from the start, Indeed, the pro¬ 
tection they afforded to the bombing aero¬ 
planes was so perfect that losses through 
German aircraft attacks had to be al 
most discounted, for even the most reck 
less bravery of a few German airmen 
could not compensate their inferiority In 
armament 

At about the same time there appeared 
over the Western lines the German ver 
slon of the battle-aeroplane. This was a twin tractor 
Albatross biplane, whose two 165-horse-power MercCdfc* 
engines could furnish a top speed of well above 90 
miles per hour The armament consisted of two Maxim 
guns, mounted one fore and one aft on a central nacelle, 
the pilot sat between the gunners. The normal radius 
of action amounted to 8 hours' navigation, but if the 
fuel supply was reduced so as to last only for 6V4 hours, 
12 bombs, each weighing 10 kgs.* could be added to the 
armament 

On a more advanced model of this machine the power 
plant consisted of two 225-borse-power Mercdd&i en¬ 
gines , the nacelle was armor plated, and a third Maxim 
(or, according to some reports, a small cannon firing 
grape shot) was added to the battery 
The appearance of this battle aeroplane was marked 
by an unprecedented execution among the aeroplanes of 
the Allies, for while the latter possessed a number of 
machines that were Just fast enough to catch up with 
the dreaded “Aralnlus” (as the French nicknamed 
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By Ladislas d’Orcy 

the “Teuton”), none of them carried more arms 
ment than one machine gun. As to the ai ion-canon, 
it had not sufficient speed to bring into play Its 
powerful cannon, and “Arminius” was always clever 
enough to decline a fight with the French battle-aero- 
planes. 

Fortunately for the Allies, French ingenuity soon 
found a remedy for this terror of the skies. A special 
type of aeroplane-destroyer avion do chdaw wan At 
once commissioned by the French. This machine was 
nothing but the racing monoplane the Morane-Saul nier 
firm had built In 1914 for the Gordon Bennett Cup In 
the hands of all but an expert pilot this monoplane 
would have been of little use In warfare, but It was 
Gilbert, the celebrated airman, who led the first Morane 
against 14 Armlnlus M and the battle ended with the vic¬ 
tory of the Frenchman, for the “ Teuton ” was set on fire 


A retrospective review of this battle shows that a 
powerful aeroplane carrying a battery of two or pos¬ 
sibly three Maxims and a crew of three or four (It fell 
Inside the German lines, which precluded Its inspec¬ 
tion), was put out of action bv a one-man machine, 
being 10 miles faster than its opponent, and In which 
the pilot acted as j[u nnor For the armament of the 
Morane destroyer consists of a machine gun built 
into the fuselage just In front of the pilot, which gun 
Is aimed by steering the whole aeroplane against the 
target. The machine being a tractor, it Is self-evi¬ 
dent that the gun fires through the air screw, but In 
order not to Injure it, the latter Is protected by armor 
plating which deflects the bullets that may hit the 
blades. In this manner only about 80 per cent of the 
bullets are lost 

After Gilbert's feat had been repeated by two 
or three other pilots with equal success, “Armln¬ 
lus "—which was Incidentally responsible for poor 
Ptigoud’s death—suddenly disappeared from the 
western front, all the machines of this type were 


then sent to the Bast to pnrthlpnto In the big Teu 
ton drive against Russia, where aerial laurels seemed 
easier 

Nevertheless, the Germans were far from l>olng dis¬ 
couraged that “Armlnlus" had not proven unbeatable, 
for soon afterward another typo of German lmttle 
aeroplane loomed up above the lines in France and 
Flanders. This was a single tractor biplane of the 
Albatros and the Avlatik makes, and was fitted with 
either a 180*horao-i>ow< r Maybach or a 225-bortto- 
iwvwer Mcrcddtai engine furnishing a speed well near 
00 miles per hour While slightly slower than “Armln 
ilia,” " Frits, * as the British called it, had a range of 10 
hours flight, It carried In addition to ten 0 kgs. bombs, 
two Maxim guns, one In front, mounted above the on 
glue but firing sideways only, and one behind the 
pilot Being sufficiently fast and responding mu<h 
quicker to tbc controls than "Amilnlus 
tills machine maneuvered In such way 
as to range up alongside Its opponent and 
discharge a broadside from both Maxims 
at once 

While In no way a match for tho avion* 
canon, brltx wus undoubtedly superior 
to any one-machine-gun craft of the Al 
lies, with the possible exception of the 
Morane destroyers, but of the latter only 
a limited number were available on ac¬ 
count of the exceptional skill required 
for flying them Bnt it seems that the 
French had foreseen this contingency, 
ton, and before Fritz could do much 
harm among the Allies, It was met and 
defeated by the speedy Nleuport tractor 
biplane 

There was nothing extraordinary In 
the latter machine, it was very fast, ft 
good climber, very manageable, and of 
quick responsiveness, in general appear¬ 
ance it followed the orthodox lines of tho 
well known British 44 tabloids,” such as the 
Sopwilta, the Bristol, etc. But what In¬ 
augurated a new era in aerial fighting wu 
Its gun emplacement Instead of mount¬ 
ing a Hotchkiss on the fuselage either firing through 
the air screw or backward ami sideways, the Nleuport 
destroyer has its machine gun mounted on the top 
plane and the gunner operates It standing This ar¬ 
rangement enables the pilot to attack an enemy from 
below before the latter Is able to bring into play, after 
the necessary maneuver (bank, turn, or dip). Its own 
battery This novel »} stem of gun mounting cost the 
Germans a goodly number of machines, and eventually 
they Adopted It themselves, with one variance, how¬ 
ever, In that they added to the armament an auto¬ 
matic rifle that could fire backward. The mounting 
of the latter weai>on is very ingenious* It la rigidly 
fixed to a pivoted scut, which can rotate In an are of 
180 deg., so that whichever aide the gunner turns to 
the rifle always remains in front of him, ready for 
action. Such Is the armament of the 165-horse-pow er 
Mercedes Avlatik tractor biplane, which can be con¬ 
sidered to represent, at the moment of writing, the 
latest all round type of the German aeroplane destroyer 

(Concluded on paffu 104 ) 
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Nacelle and quick-firing gun of n French arion-canon 
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Bayonet Fighting 

An Ancient But Indispensable Form of Combat 

By Edward C Grossman 


O N the face of It the mont rldh uIoun phum* of mod 
era fighting U the fuct of the effleleucy of n sharp 
knife stuck on the end of a clip-loading flat trajectory 
magaslne rifle 

The contraHt between the two weapons, the sharp 
knife and the rifle, is the contrast of 2 000 years By 
itself the knife Is not so offich nt as the short sword of 
the legions of Caesar On the emptj rifle the knife Is 
nut ao efficient as the spears of the Macedonian phalanx 
Despite this queer mixture of the weupons of 
the pre-Christian era and the highest develop¬ 
ment of modern ballistics, there is good reason to 
believe that the bayonet Is not only not doomed, 
but la to have still more attention paid to It after 
the present war 

It was logical enough In the days of tjie muwle- 
loadlng rifle with the delay of a half minute or 
so from shot to shot, and the ridiculously close 
range at which our fort fathers fought It was 
logical enough when the rifles and muskets of 
those times would hardly hit a barrel at 100 yards, 
and would miss an ice-house at 100 yards It was 
logical enough when the fashion of fighting sent 
cavalry galloping past the front of massed Infun 
try until the fire of the footmen was drawn and 
the horsemen could smash ami hew tl^lr way 
down through the close-put kisl ranks of men with 
empty rifles. Always horses disliked bayonets. 
When the Infantry rally early enough to let the 
borsee get a good view of the bristling, gleaming 
hedge that stands round each square, the steeds 
turn at the last moment and refuse to Immolate 
themselves at the l>ehc*t of their riders. Then the 
only recourse of the peeved cavalrymen Is to lean 
far over and slash at the Infantry with the long 
sabres given them for that especial purpose 
Hut those days are gone Cavalry rarely Charges 
lu the face of magazine clip-loading rifles If It 
becomes thus Incautious it merely helps to send up 
the prices of American horses. The normal In 
fantry combat outside of entrenched position*, 
opens at 1,200 yards. The modern Infantry rifle 
speaks thirty to thirty five times a minute It can 
be recharged with s fresh clip In 4 seconds from 
the last shot of one clip to the first shot of the 
other It shoots into a circle the size of ft barrel 
head at 1,000 jardB instead of at 75 yards No 
smoke couotals the movements of the other force, 
bullets fly fast and flat, and do not miss because 
of slight errors In sighting setting 

W 1th all tbls true, the use of a sharpened knife 
1H inches long on the end of such a magnificent 
weapon as the modern rifle, would seuu the act of 
a child or a madman 

But, not only has the sharp knife proved Its use¬ 
fulness in the dose fighting between trenches where 
one might expect sharp steel to prove useful, hut It has 
helped Germans to drive Russia u* out of the most tem 
I«orurv positions where the fight started at long range, 
and it has In turn Induced the Teuton to turn his 
bm k hurriedly on IVtrograd and to conuneuoe an ao- 
celt rated progress toward Berlin 
Up to the time of the Russo-Japanese war the bay 
onet bad gradually fallen Into disgrace The expert 
ence of tin British In the Boer war, in 1000, when the 
Boers had no lm\ouets, and the British found that the 
Boers had uitrily decamped, when they got dose 
enough to the Boer positions to use their own, seemed 
to prove that the long knife w as about as useful s part 
of infantry equlpnu nt as a pair of brass knuckles would 

In IflOB, between the Boer and the Japanese war*, the 
United NtnftWgot out a new rifle, a modified Mauser, 
dli»-1nmllng and of the most modem type. On this 


rifle, the new Hprlngfleld, our ordnsuce people put a 
compromise the smallest bodkin that ever rifle wore 
It was a rod bujonet that normally rested In the stock 
below the barrel like the old style ramrod It ex 
tended about a foot beyond the rifle motile when In 
place for service wan about the vise of a pencil, and 
hud u wort of a point—that Is a heavy enough lunge of 
the rifle would probably have Inserted It into the anat¬ 
omy of an enemy * 



A low thrust and parry 



Head cut and party 

The Japanese and Russians upset all the traditions of 
three years' standing, established by the Boer war 
Probably a poorer exhibition of rifle shooting never was 
given than that put up by the Russians and Japanese, 
but they made up for their deficiencies by savage at¬ 
tacks with the bayonet In the face of all the machine 
guns and high explosives and magmilne rifles that mod 
era science had conjured up 
Immediately the United States shucked one-rod hay 
onet off Us hew rifle, and installed a formidable sword 
bayonet, carried normally In a scabbard like the bay 
oneta of other powers, extending 16 inched beyond the 
muscle of the rifle, double edged at the poifct, and sharp 
all the way down one edge. * 

Detached from the rifle and gripped by its vtty *01* 
cteut handle, It makes no despicable weapon, 1| cab be 
used to dig hasty and temporary *helterv«nd itcon be 
slipped on the rifle in an Instant Of course, like all 
other bayonets, it docs not interfere to the least with 


firing the rifle while it is in place on the muscle. 
The Russians have made more use of the bayonet 
than any other nation now at war, a natural result of 
poor riflemen and a superabundance of soldiers, and a 
more or less half civilised people who naturally trend 
like all half civilised people, to the use of cold steel 
Hie Russian bajonet Is never detached from the rifle, 
and no scabbard Is provided for It It Is quadrangular 
in cross section, with the point cblsel shape, and It la 
16 Inches long The blade Is set at a slight angle 
to the barrel, the point higher than the muscle 
Queerly enough the blade is browned or “ blued" 
like the barrel of the rifle, aiding to protect It from 
the elements, but taking away from the effect of 
the bristling line of shining steel that th^ per¬ 
turbed foe normally sees when attacked by the bay¬ 
onet The scare Is half the effect in a bayonet 
charge, often the opposing troops do not wait to 
argue out the matter 

The few reports we get of the savage fighting of 
the Balkan wars of 1912, agree that the Bulgar¬ 
ians took to the bayonet at the slightest provoca¬ 
tion, and that the Turks hastily left at the first 
sight of the long line of bright steel that suddenly 
appeared One instance is given of the attack of 
a whole brigade with the bayonet that began at 
400 yards. That la, the Bulgarians fixed bayonet 
and charged the Turks at a distance of four city 
blocks from the Turkish position Unless sup¬ 
ported by the most fiendish smothering artillery 
fire, the Bulgarians would have been wiped out by 
expert riflemen manning the Turkish position, but 
expert riflemen were scarce. At Kirk Killsseh 
several brigades of Turkish recruits were pushed 
Into the fight, so raw that they had been In¬ 
structed but the night before how to load and firs 
their rifles 

Possibly the wooden bullets that the Bulgarians 
found In some of the Turkish cartridges at Ku- 
xnonovo helped to weaken the Turks' usual cour¬ 
age. 

The present war has gone far to prove the old 
claim of the Infantryman, that Infantry is queen 
of battles You can pester the foe and learn of 
Ids movements with your cavalry, and you can 
pound his trenches to bits with your artillery, but 
you cannot take and bold his position without the 
Infantry Apparently we are to add to this the 
proviso that you cannot do this without the in¬ 
fantryman’s bayonet 

The British are paying much attention to the 
bayonet in training their troops. Fart of the 
training game is to rush an * enemy ** trench, leap 
it, and plunge the bayonet into sacks on the other 
side representing the foe. Another phase is rush¬ 
ing man-sire figures hanging by repos and lunging the 
bayonet through them without halting the rush, 

Of course, this Is the field training. As preliminary; 
training the recruits are carefully trained to attack 
and defense with the bayonet, just a* men are taught 
to box. Giving no other Odds to ettfeer ride, tfe trained 
man can simply murder an untrained o p ponent 
In the American army, bayonet exercise* are of 
the course, and bayonet fighting with dummy rifles and 
blunted, light, springy yod* tor bayonet* hi watt wdrth 
seeing: 

Although the lunge of a bayonet-fitted rifle In the 
hands of * powerful man to amply suAidant to drive 
the Made through the ordinary door, thermae eftbs 
blade is easily toriMtt just a* to m Wade of 4*w toned* 
ton. a single Utoge partied; add a tufefc tong* to re¬ 
turn settles Jfca Cpnteri.b#**** tfee u*treto*4iend toe 
trained wa% There to mote dtfteteneebrir* ft** toe** 
I* between the boxer and toe boric*, becauae to* lattft 
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ut»t* tore** alf|n gore and «o to wraCltnc, 
*W* tfoitofWth « ota* «i tfa* ottwr »sd qf a bayonet- 
irtfl^ l* not ao eai*. 

Tb **#d bayonet ll both a thrusting and a catting 
weapon Naturally tha thrusting part of the programme 
to tta tot«l part, yet a cut of a sharpened bayonet may 
araahan or demoralise an opponent until ha givre ground 
or fcdl* victim to tha lunge* 

In the American army the Midler In bayonet fighting 
to taught to grip the rifle at the email of the stock or 
gHp with the right hand, and the portion Jutt ahead 
of the rear sight with the left hand, bolt handle up¬ 
ward, barrel toward the body, bayonet at the height 
of the chin, left foot extended, body balanced on the 
fact Uke that of a boxer on guard 

In tmr service there are only three attacks with the 
bayonet, but, strangUy enough, the butt of the rifle is 
also utilised as an offensive measure, and this Is part 
of the bayonet training 

In the three-bayonet attacks, the thrust Is merely a 
gulck drive forward of the rifle, without moving the 
feet, the butt at the height of the cbtn the barrel to 
the left, the rifle lying on Its side The lunge Is the 
same motion, a alight lifting of the rifle and a drive 
forward almost horizontally, but here the soldier ad 
raneea the left foot as he lunges, thus throwing his 
weight behind the drive 

These two thrusting attacks are supplemented by 
the right and left cuts, the left cut, for example, done 
by slightly drawing the point of the bayonet to the 
right, then making a slash to the left by quickly ex 
tending the arms. The right Is the reverse With the 
[military half sharp blade this attack is of little 1m 
portance, bat with a sharp bayonet, whetted to a rasor 
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to why so many positions are evacuated on a bayonet 
attack without waiting for the Anal argument 
On the other hand, the bayonet la dangerous Just so 
long as the arms and the rifle will reach, and the dan 
ger Is always In sight and always avoidable by giving 
ground or superior skill with the same weapon. The 
bullet Is dangerous, clear to the horisou, cannot be 
dodged, carries do if* and and's as to penetration, and 
all In all, knowing both bayonet and bullet as well as I 
do so far as peace experience will let me, I would pre¬ 
fer the bayouet to one shot from the rifle 

Hie Current Supplement 

T HE leading article In the current Issue of the Sci 
XNTmo Amebic an SvrpntMENT, No 2092, for Feb¬ 
ruary Oth, on The Structure of the Atom covers a 
problem that lies not only at the foundation of them 
Istry, but of electricity and, iu fact of all physical stl 
enee The present article is of umiHual Importance and 
is by one of the greatest authorities on the subject A 
short Illustrated article on (henadm Rifle and. If and , 
gives an excellent Idea of the construction of some of 
the smaller projectiles now being used In the European 
war, and how they are used A somewhat similar aril 
ole on Throwing Romb* from Airships describes how 
these explosive shells are dropi**d from a fHst mov 
log air craft so as to hit a desired objwt on the ground 

Bayonet mounted on an old-time rifle 



paign for the Immediate control of malignant disease. 

^Vhat are the facts upon which this movement is 
based? According to the report of the Census Bureau, 
in 1913 there were 49lh» deaths from cancer in the 
registration urou of the I ultod States, corresponding to 
a death rti ti nf "k 0 p* r 100 000 of the population All the 
New 1 ugln nd Mutt* have Individual cancer death rates 
much higher than this ( onnoctkul’s rate, which was 
the lowest of an> of the New J- njjnnd State* was #5.1. 
\ermonts rate was the hlglust with 1117 while the 
rates of the other Mates wi re <orrt sponditigly high, 
Maine having a rale of 107 r >, N<u Hampshire 104-1, 
MuastKhuNCttH 101 1, Hnd Rhode Island on When 
those figures arc compared with (how of lvmlmkv with 
a rate of IK tiny setm Indeed very high Tluy mean 
that 0 M7 people died In 191 i In New ] upland from 
cancer But it docs not nocossurlly follow that cancer 
Is more uinnnon In N«\v luglund than elmwlun The 
Census Bureau attributes tin high canct r dtiith rates 
la (ertalu districts to the nlutlvdy high nge distrlbn 
tlon of the population and tho tn gligibk amount of 
Immigration Translated Into every dn$ terms this 
nnaim tliat in New England the proportion of p< opto 
ovtr forty years of age, or at tho cancer ugt, to those 
under forty, and so less liable to cancer, is gruitir than 
in other places. Yet there Is no doubt that tin cancer 
death rate tn New England os well as In other parts 
of tin oountrj, 1« much higher than It onght to be 
Without question a large percentage of cancer deaths 
can t>e prevented by early recognition of the symptoms 
and prompt recourse to competent surgical advice and 
treatment ( a net r la not a hopeless Incurable affection, 
as ho many people wrongly believe. Those who know 




A bayonet fixed to portion 
doaa not interfere with the 
firing of a rifle 
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edge as the Bulgarians car¬ 
ried theirs, an attack of this 
sort, ending In a slash across 
the opponent’s arms or hands, 
might speedily disable him. 

The attack with the butt of 
the rifle, which is merely 

driven to the front, to the Ring in belt of 

rear by a pivot of the body, 

or to the left or right, Is useful chiefly for rioting, 
where the bayonet would not be used, or where dose 
quarters did not allow the blade end of the gun to be 
brought Into action. 

The defense against these attacks are merely two 
sets of parries, the right and left, and the right low 
and left low In the two, first mentioned, the parries 
are nothing more than short quick motions of the left 
or controlling arm, moving the hayonot point ft Inches 
or so the right of left of normal, and so catching the 
blade of the opponent’* rifle. As the rifle on the de¬ 
fense is held firmly between the two hands, with the 
arms ctore in and the gun under full control, It U 
easy to turn off the blade of the enemy rifle which is 
of course extended at the length of bt« arms and easily 
deflected hy the Arm opposing blade. 

The danger to the tyro 1* that In parrying he may 
move his bayonet too far in his anxiety to get the 
thmtohfag blade as far to one side as possible, lose 
bto chance for a return thrust, and open himself to the 
real thrust of which the first was only a feint 

The combination of these simple movements makes a 
4a Siting attack and defense in the practice bayonet 
flg htiff g In the regular service. Anyone who has ever 

S tcbOd these Oontosts between practiced bayonetroen 
X agree that, as stated* a fight between the trained 
bayqnet fighter and tha unttelosd man, is merely 

rttoflhtor* 

T$l£* btoreto of many people cold steel arouses a 
thrift,** hot toapirwt by the knowledge of the 

WtoptoftA »art fr d gabm ty * <* a hulk*. Xkmbtire* this 




Standard attachment of sword bayonet 

layonct Hllp« over nuixsk at A Dovetail ilot with uprlng ittid e 

Some A ofts on Optical Glow* outline* the processes of 
manufacture and explain* the nature of various im 
perfections and the means of obviating them Tho 
Region of Greatest Snowfall tells of a startling ex 
treme exhibited by the climate of California, aud there 
are a numlter of unusually interesting photographs to 
illustrate the subject Tho Important article on Our 
j Merchant Marine la concluded, an well as the article 
on (HI Mimed Portland Cement Concrete The Alter' 
nating Current Single Phase Induction Motor Is a sim 
pie explanation of how this machine runs and why it 
runs This will be welcomed by many readers who 
hesitate to attempt an intopretatlon of the intricate 
mathemutkal explanations usually given Among the 
shorter articles of Interest is A i/coAontiw of Pioteo 
tion Against Bacterial Infection, and The Consump 
Uan of Shell*, that gives some fact* relating to the 
numltcr of projectiles being used In the war, and their 
production. 

The C4mp*lgB Against Cancer in New England 

T HE New England States generally show a higher 
death rate from cancer than any other group of 
States This does not mean that New England people 
are more susceptible to this disease Canrer Is a dis¬ 
ease of luter adult life, and it is well known Ihat In 
parts of New England there are more old people pro 
portion* tely to the population than in many other 
region* Nevertbeleoa, the death rate* recently pub¬ 
lished by the 17 & Census Bureau hare stimulated 
much activity In there States in the educational cam 


On an oM-thne military rifle 
of this type* the bayonet was 
Indispensable 

l the facts believe that If the 

1 public can lie properly «du 

j| cated In regard to the early 

j Ktgne of the disease and will 

act on this knowledge, the 
present mortality should be 
reduced at least half ami per 
engages stud at B baps two thirds. 

Tliat New England Is awake 
to this opportunity of saving Uvea 1* evident 
from the activity J« *vtral States. To protest 
against taxation without representation the patriot* 
of Massachusetts dumped overboard the famous 
cargo of tea Vermont medical men have become 
bo concerned over the high cancer death rate of 
their state that they are going to hold a “ tea party n 
of another Hort and attempt to dump overboard the high 
death rate from malignant disease While thtlr action 
is not ho dramatic as that of the patriot raiders they 
hope to prove that through its groat ultimate benefit to 
the community It will be almost as patriotic The New 
Hamiwhlre State Board of Health has recently pub¬ 
lished sound advico in Its Bulletin. In Maine an active 
committee of the StHte Medical Soch t> 1 h Arranging 
public le< lures and causing the puhihnlhm of Inst rue 
tlve artloh h In the new spatters MaHHachusetts has a 
will itrganirtsl brunch of the Amirknu Society for tha 
Control of ( nuts r ulfh Jiuidquarh ra In Boston The Ver 
mont State Medical M»elety has arranged a series of pub¬ 
lic mettlmuH lo spriml the bad news of the high cancer 
diuth ruli and tin good inws of tho hope of controlling 
tho dNta'a l»v * nriitr recognition and prompt surgical 
triatmeiit Morning afternoon and evudng meeting* 
will bo hi Id on Tuesday Wedinsda}, Thursday and 
y rklav, lime Mh to 11th at Rutland Burlington Mont 
pflier and M Johnshorv The Vermont State Board 
of Health will send its secretary Hr Charles F Dalton, 
to address each of these meetings, and the Aiuerteab 
Society for the Control of Cancer will be refWtfentod 
by Dr Francis Carter Wood and Dr J M Watnwright 
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Strategic Moves of the War, January 27th, 1916 


I T would |>6 rather presumptuous, owing to the paucity 
of Information from various theatres of war, to say 
whether certain military operations were of tho nature 
of major movements or only Incidentals, for apparently 
Insignificant conditions may contribute decisively to 
\ktory or defeat. The mere destruction of a bridge, 
thereby delaying the arrival of reinforcement* at a 
critical time has ere this affected the outcome of wars 
For tliia reason, while one l* apt to (llam Us the opera 
tlons in Armenia and Mesopotamia carelessly, almost 
as though taking place In another planet, they may, in 
some way now unknown lnvoine of vital Importance— 
IKMaihly through the necessity arising for the dispatch 
to this section of heavy Turkish forces at the expense 
of another 

The Krsorum section Is very remote for purposes of 
Turkish reinforcement. There are no railways leading 
Into this theatre, th< roads are not of the l^cst, the 
country is broken and forbidding and the distance from 
central garrison [Kdnts is almost prohibitive 
The use of the Black Sen a* an avenue for the pas 
sage of Turkish forces Is beset with menace Russia 
bus her Black Hen fleet principally employed in watch 
lng the coast line and the armada whhh would satl 
for Trebiwmd from a Turkish point, would ho rash in 
deed—foolhardy would 1 m a far letter word 

The Russian ojteratlons In tho Caucasus have ex 
tended from the sea to the shores of I*akc Van, the 
large body of water about 200 miles southeast of 
Krserum The battle lino Is not continuous, of course, 
for geographic, features penult the employment of de¬ 
tachment* of greater or less size, only nominally In con 
tact with lateral forces 

Latest dispatches indicate a material Russian success 
in tho center, directly before Krserum, mounting the 
\ Irtual rout of three Turkish cor]* backed up bj the 
Erxerum garrison afield 

The campaign lagan effeitlvely in the early autumn 
and almost immediately resulted in local successes 
along the aeaeoast near Oltl, and In the I^ike Van re¬ 
gion The Russian flanks wore Heeurcd, defeat of the 
Teutonic forces near TJrrnnlah contributing materially 
The massed Russian movement against the center 
commenced In Deoemlmr, during whkh the Turkish 
army attempted to double up the flank near the sea, 
but without avail As a result of the failure and the 
breaking of the center, general retreat toward Em rum 
became necessary Apparently the Russian force* were 
sufficiently In hand to undertake pursuit for according 
to reports, tho retirement still continues 
Enccrum lies in the province of the same name in 
Armenia and is at>out 110 miles southeast of TrehizomI, 
a Black Sea port About the same distance to the 
northeast of TCrzerum lies Kars a railhead which must 
be the main Russian base Slightly to the westward, 
tho Kara, or Western Euphrates river winds to the 
southwest, being Joined by muny confluents. 

To the south of Armenia is Kurdistan, a territory 
equally rough, equally dltflcult It Is over this terrain 
that any further material Russian advance must be 
made should conditions penult the thrust 
About a hundred miles southwest of Erserura Is the 
city of Erxlngan on the Western Euphrates While of 
little material Importance commercially a nuntlwr of 
practicable roadways center here making It a probable 
I>oint of objective in the future The Euphrates is eon 
slderabl} more of a stream at this point than at 
Krsenim, and Is an available mcairn of supplying a 
further advance 

Bouth of Erzlngan and southwest of Erse rum la 
Kharput, another road Junction of Importance Owing 
to the mountain ranges which almost seem to interlace, 
an advance upon Arghann, whit h Js about thirty five 
miles southeast of Kharput, must first pass in the 
Ucinlty of the latter place before swinging to the 
southeast 

Arghana is near the source of the Shat the Western 
Tigris, along whose banks at Kut-el Am a rah about 450 
miles to the southward, British forces arc striving to 
hold on in the face of superior strength until the British 
relief expedition can carve a way to the rescue—if it 
oer does. But the Eastern Euphrates is north of 
Arghana, running almost east and west, and constitutes 
a imtural line of defense which must be forced before 
the Tigris can be reached 

It Is therefore evident that if the objective of the 
Russian movement in the section 1* to combine with 
the British allies, the Tigris must be gained—and it 
Is a long, hard passage which confronts the undertak 
lng The existing problems of supply and transports 
tion belong to a past era of military operations, when 
couimauder* had not learned to lean heavily upon a 


By Our Military Expert 

network of railway. to supply their many wants and 
which permit the prompt shifting of troops from point 
to point, the situation calls for the resourceful genius 
of a Bonaparte or a Stonewall Jackson, both of whom 
seemed to find their greatest measures of success under 
similar circumstance*, when mountain barriers were 
utilised for concealment of movement, division of 
forces and defeat of an enemy in detail 

The recent observation of a British officer that 
strategy Is a lost art, remains to be proven or cor¬ 
roborated, for the operations in the Caucasus call for 
—and will continue to call for—exercise of this art to 
an nth power 

According to Constantinople admissions, the Russian 
force In the Caucasus him t km i* superior to Turkish 
Inder the advantage of the defensive today, owing to 
modern armament which provides a much heavier 
volume of tiro and a far greater range than for¬ 
merly and In \lew of the character of the theater of 
war, treincndouH losses must J>o sustained In any direct 
attack against fatalist forces width are apt to stand 
tn the last and fight It out breast to breast. On the 
other hand the railway base advantage lies with the 
Russians for Kars is nearer the front than any Turkish 
resource oau supply and the feeding in of reinforce¬ 
ments and materials should be easier 

When the Dardanelles camjmlgu wa* abandoned by 
the Entente, It la reported that a considerable number 



of Turkish troops and some German forces were dis¬ 
patched to the Caucasus front without delay The dis¬ 
tance is great and almost the entire Journey must be 
made by marching with accompanying difficulties of 
supply The weather is now bitterly cold for such a 
venture and the resource of tho country doe* not lend 
Uhl If to any gnat extent to sustenance 

A* a corollary, it will take Just aa long to shift these 
force* back to Turkey proper, or to the Balkans, should 
the situation demand it 

The section of the Russian general advance is reason 
ably well secured The right is covered by the sea 
coast—and is further secured by the Russian fleet 
whkh blocks the landing of an attacking force in the 
vicinity Northwest of Hrseruin, mountain chains in¬ 
terpose between the Block Sea and the valley at the 
Western Euphrates, while other range-spur* and lesser 
chains are freely scattered east, west, south and north 
The entire country Is alternately mountain and val 
ley, with here and there moderate plateaux, until Kur 
(Baton and the lower Tigris are cleared 

To the eastward. Lake Van establishes a sjdendld 
pivotal point, easily defended and secure from molesta¬ 
tion. Hordes of Cossacks are rejiorted to be operating 
in the vicinity of Van, not only tn recounotoanoe and 
screening but In good, old time shock action which 
carries one back to the days of the Empire. 

That the Russian offensive is deliberately aimed at 
a junction with the British movement from the Moth, 


Is to be doubted Certainly the English forces on the 
ground are Insufficient to lend much probability at suc¬ 
cess to maintaining their end of the bargain. It would 
appear to constitute much more of a direct thrust at 
the Turkish Interior, to the detriment of supplies, avail* 
ability of men, isolation of part of the territory of the 
Ottoman and moral effect The very strength of the 
operation suggests the reflection that Russia must have 
a greater number of men availaWr for use on lines of 
battle than can be used on her main Use against Ger¬ 
many and Austria and that the question of arming; 
equipping and supplying her forces has been reasonably 
solved, for necessarily the extension of bar battle 
lines would never be undertaken by a country In 
desi »erate a traits—on the contrary, under such condi¬ 
tion* the lines would be restricted as much as possible, 
to make for concentration. 

The military resources of the Turkish Empire are 
not great With a population of twenty million peo¬ 
ple, In both Euro]>ean and Asiatic Turkey, an eight 
per cent basis of estimate for available man power re¬ 
sults In 1,600,000 bayonets But It is hardly reasonable 
that this number is available, on aocount of the non-ex- 
tsteuce of railways to bind the sections of the empire 
together If, then, Turkey has a million men in the 
field, It la toe result of German insistence, organisation 
and assistance 

Of this number, there are possibly a hundred thou 
sand engaged in the threat against Halonikl, a hundred 
thousand in the vicinity of Constantinople, a hundred 
thousand along the lower Tigris, three hundred thou¬ 
sand scattered along the Caucasus line and immediately 
in reserve A general remainder of four hundred thou 
sand should bo necessary for garrisons elsewhere in¬ 
ternal police, recruiting and supply and general 
reserve 

On the other hand Russia’* population of 165*000,000, 
on an 8 per cent basis gives 13^200,000 men available 
for military use This staggering force cannot possibly 
be equipped or actually In use at the present time, 
eight uiUlion is considered an over-liberal estimate. 
Probably from three to four million Russian* occupy 
the main line, from Bessarabia to Riga, including the 
forces held in local reserve and on the battle-front 
communications Another two millions should be en¬ 
gaged In general reserve, supply and police In the in¬ 
terior , from the remainder not accounted for, a force 
varying from half a million to a million men should 
be available for use in the Caucasus and it is believed 
that developments will indicate toe local strength as 
lying between these figures It is certain that as things 
now are, Russia should have preponderant strength In 
Armenia, It remains to be seen whether it is ample to 
oreate an acceptable diversion or secure a material 
victory to the Entente cause 

Horae Manure Kills Files 

O N the battlefield M Roulmud observed that horse 
manure was in the first place a propagating place 
for Alee which are no thick in some of the trenches, but 
as be stales In a note presented to the Academic dee 
Sciences, this may, in turn, act to kill the flies, or 
rather the larvae. In fact, the fly lays her eggs In fresh 
manure* but when it is several days old she no longer 
does no, for this ferments very rapidly and the tempera 
ture rises to do or 70 deg 0 Such an elevation of tem¬ 
perature Is fatal to the lame, and they ana killed within 
3 minutes at 50 deg and in 4 or 5 seconds if at 60 deg 
Hence it results that the best way to kill the flies is to 
bury the fresh manure with Its lame, inside the pile, 
and if this is done, 00 per cent of the larvm will be 
killed This ts an appreciable result when it Is 
noted that a cubic yard of material can contain 35,000 
COT* 

Ball Extracted from the Heart 

JL INFROIT made a communication of a remark 
aide character to the Academic de SCMedne, con¬ 
cerning the extraction of a shrapnel ball lodged tn the 
heart of a wounded man, In tbs right auricle^ This 
operation shows the great progress which la being made 
in localising objects by means of radiology, and Dr^Is* 
froit makes use of the new H radiological compass N 
Invented bj him Owing to the great precision of this 
apparatus, he Is able to extract foreign bodies of all 
kinds, such as uniform buttons, plates or badge*, coins 
or various projectiles lodged in the lungs, brain, liver, 
and other organs of the body One of his recant opera¬ 
tion* was the sxtimctidn of a Urge coin (5-frane plea*} 
from the abdomen Owing to the great rra atoms of the 
localisation, the organs ate not Injured during sesh ymy 
delicate operations. 
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ftpMm of the National Guard 

To the Editor of the Souwrmc Amiiicah 

la yoor January 8th Imho, 44 Patriot ” answers my 
article published In your November 37th Issue, and, 
because he has made some mis-statements therein, I am 
constrained to ask yon to print the following 

He says that because the labor union men are op¬ 
posed to the militia, or the guard, on account of Its 
service In times of strikes and riots that the regular 
army alone should be assigned this duty thus enroll¬ 
ing the labor union men In the militia This course 
would, no doubt, Increase the militia greatly But, 
assuming his proposal be adopted, can he not see that 
It would be only a question of time until the labor 
unions would oppose the regular army for the same 
reasons they oppose the guard now? tan he not see 
that this would create a serious obstacle In the path 
of adequate preparedness? He says that It would be 
very foolish to put other than the best roan on the Job 
Will he consider thoughtfully the seriousness of, and 
the foolishness of, our regular army contending with 
unorganised bands of militia? 

In his second paragraph he Intimates that the guard 
is lacking in brawn I, of course, have no fat ta to re¬ 
fate It, but 1 will ask him to note carefully during bis 
next tour of duty whether the laboring man possesses 
all the brawn 

His high minded cltlaen does not cast a slur on the 
guard on general principles His high minded cltlsen 
supports the guard In the State of Texas where sup¬ 
port Is eminently needed The slur to which be prob¬ 
ably refers Is paragraph 8 If M Patriot ” will do me the 
Justice to re-read my article he will surely retract hla 
statement r for I very carefully qualified the first sen 
tenee with the words, 44 compared to a genuine military 
force”, and surely for militia to be exempt from 
militia duty would be omitting Its cardinal duty I 
haven’t the slightest doubt that practically all the offi 
cer* and men in the guard are there for war only, not 
strike duty but what 1* to be done? 

“Patriot’s 4 fourth paragraph He should know 
that the dual command of the guard Is one of the Bert 
ous faults of the establishment He sbonld know that 
It Is only after the President proclaims a state of war 
or Imminent danger thereof exists, or there is rei>elllon 
against the constituted authority of the United States, 
that he can tall the mllltln Into the service of the Putted 
States and send them any place within the continental 
limits of the United Htate* Who was In command of 
the Texas guard when the Governor of the Htate or 
dered a regiment of Infantry, two troops of cavalry n 
battery of field artillery aud a hospital detachment to 
the Mexican Border In April, 1014, at the very evident 
displeasure of the President? Who was In command of 
the South Carolina guard when the Governor of that 
State recently disbanded the entire organisation? Who 
will be In command the day war breaks and what will 
happen? I am familiar with the control the Division 
of MUltla Affairs exercises over the guard, but that is 
not " supreme command ” It should be of course, lu 
time of peace, because It Is planned to be in time of 
war He has no doubt that the present Congress will 
make the limits where the guard may be sent any place 
under the flag A study of the constitutional dlfflcnl 
ties will dissipate this expectation Even If it were 
thus I fail to understand the military strategy of plan 
nlng our next camimtgna on our own precious soil 

In his next paragraph he soys, H Likewise the state¬ 
ment Is wrong that the last Congress made provision 
for enlistment In the regular army for a term of eight 
months.” This statement makes my reply necessary 
Will he please read again my article and acknowledge 
his mistake? I thought that a national guardsman 
would Immediately recognise the new volunteer bill 
when I mentioned the transferring into the volunteers, 
but he does not seem to be familiar with it If be will 
Tefar to War Department Bulletlu No 17, May 1st 1014, 
he will find what Is referred to in my first paragraph, 
and if he wUl read my second paragraph, he will find 
that the eight months have uo connection whatever with 
the volunteer bill mentioned. 

Instead of exempting the guard from riot duty on a 
false theory <* right and wrong, what Is needed U 
mliwnl compulsory sendee in the guard, the ap¬ 
pointment of Its officers by the President, the supreme 
OdHMri vested la the President, the provision of 
«nhto authority for the Governors In times of riot, 
«*d the peritotlea of the plan* hy making all neoeieary 
tnmttfc(B% to trtMtar Id tlm* of wm national put* 
ni|,lrtnl1i'inf into #m voMuttaen. 

T firftuw In thftttW that wontba ta not long 
gHgilto Wn t It ta too bid that all patriot. 
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gad ofttoeu* do not better* it It was only suggested. 

la conclusion I take the liberty of using " Patriot's " 
ooodudipg paragraph, substituting for the second word, 
* allowed,” compelled. 

CmxBtv 

Trisecting an Angie with a Ruler 

To the Editor of the scneimnc Amuican 
I was much Interested in the method of trisecting an 
angle as given on page 271 of your last volume The 
conchoid curve and the machine for drawing It are un 
necessary, however and the same accuracy may bo 
obtained with a ruler and dividers. Moreover the fol 
lowing method, though based on the same principle as 
that given, is not confined to the trlsectlon of acute 
angles, but applies equally well to tho trlsectlon of 
obtuse and reflex angles, 

To trisect the angle ABC 

From D on the line AB (or AB prolonged) draw DK 
perpendicular to BU (or BC prolonged) and draw l>F 
I»erpendictilnr to DBS. Locate the perpendiculars so that 
DP, if prolonged, will cut the bisector of the nugle ABC 
lnvlde the angle Figures 1 to 4 show an acute angle, 
an obtuse angle and two types of reflex angles aud the 
treatment of each On a ruler or straight edge lay off 



Method of trisecting angles 


a instance FG equal to twice DB Now adjust the ruler 
so as to bring the j>oLnt V on the line DF and the point 
G on the line I>K while the <k ige of the ruler passes 
through B Draw BF The angle BBU Is one third the 
angle ABC 

Though tho details differ In eiuh figure the proof may 
Im» outlined us follows for them all 

To prove angle ABF equals two times angle FBC 

Draw 1)11 bUseitlng FG at H B> construction and 
plane geometry BJ» DH — HB => 11G forming the 
equal sides of several Isosceles triangles. 

< 1 = < 2 

*= < 3 -f <4 

- 2 X <4 

- 2 X < 5 

< ABF r 2X< FBC 

Has anyone « method for dividing an angle Into fl\e 
seven or eleven equal parts t 

Wm 8 Uitt pin 

Valid* rbllt Mkh 

The Wireless Amateur and Preparedness 

To the Editor of the HcucNTinc Auewcjln 

Heretofore the ac tlvltlee of the ' Amateur wireless 
man have attracted little attention from the irablic, and 
at times even been viewed with more or less disfavor 
by the Government, but since the question of prepared 
ness him come Into such prominence it has been dls 
covered that the United Htates has in Its amateur wire¬ 
less operators a military asset of prime importance, 
and this for reasons so plain that anyone can under 
stand them 

Everyone knows that a certain proportion of trained 
wireless men forms nn indispensable part of every 
modern arroj awl navy, and everyone who has given 
the subject any thought, must also realise that the great 
reserve force now contemplated by our country would 
require the services of operators by thousands. The 
ordinary telegrapher is not a radio operator, and could 
not become such without months of training The com 
mercial wireless service could not be drawn upon for 
its numbers are not sufficient and It Is even In time of 
peace short of men. Where then would the Govern 
meat get Its radio operators in case of war? There 
Is only one possible answer—from the ranks of the 
amateurs. 

As to the number of men that would be required it 
may be noted that since the war began, the British 
navy alone has required toe services of 5,200 radio 
operators! 
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Thanks to a liberal and characteristically American 
Government policy, we are fairly well off to this re¬ 
gard, the latest list of radio stations showing that we 
have 5,073 station" of which 3,580 were licensed amateur 
stations, the balance being Government, commercial, 
and ship stations of course some of the amateurs are 
mere beginners but a large number have become first- 
class operators and having worked from the bottom 
up, without uiuth encouragtmuit, even making their 
own apparatus and overcoming each obstadp as It ap¬ 
peared, they possess a more thorough understanding of 
the art than can be hnd In any other whj 
B esides enlisting in the army there are several other 
ways in which the amateur radio men would of 
service to the country in the event of war Our 

country Is so vast In extent thaj It would l>e Impossl 
ble for the Gov eminent to maintain a sufficient numlier 
of stations to listen for enemy or spy stations In our 
own territory, but the amateur stations are everj where, 
and it would only be necessary for the Government to 
pass out the word to listen, and it would at once bet i ouie 
impossible for any spy station to work without being 
discovered 

The foregoing facts should be considered by every 
one Interested In preiwredues* and the Government 
Induced to give the amateur ” every encouragement 

J V Pursscll. 

Washington, D 0 

Does the Ether Revolve? 

To the Editor of the ^Icientific American 
(hi reading jour answer to D 8 C 14010 In the Jan 
unry X%tli Issue, JX k parttnent of Notes and Queries, It 
occurs to me to suggest that since the sun Is rotating 
and since «very tangible object In this universe is re* 
volving around the sun Is it not a reasonable supposl 
tlnn that the ether within this solar svstem is like¬ 
wise In movement, rotating with the sun as a center 
Taking this hjiKithesls, even weie tho ether of meas¬ 
urable dtnsitv then would be no friction except as the 
revolving ether of this solar system met at the outer 
confines the ether of other solar sj stuns 
I hove studied to some extent the action of gases 
under compression and expansion having carried pres¬ 
sure to 10 000 atmospheres on liquids and gases and 
cannot hi Ip taking exceptions to the commonly accepted 
versions of some things such os the depth of the earth's 
atmosphere the character and density of interstellar 
atmosphere or ether as ordlunrtly known for want of a 
lietter name 

One who has observed the actions of gases under 
varied tuni^rature aud from comparative vaeuum to 
extremely high pressure, can hardly count the depth of 
earth’s atmosphere in tens of mllea but rather In 
thousands of miles before It approaches the extreme 
tenuity of sjmee mldwaj bitw eon earth and sun. 
Neither can one conceive of a vacuum produced by 
gravitational attnntlon In mv humble opinion, as a 
student of phvHtcs and not as an astronomer, lnterstel 
lar NiMiee la filled with hydrogen hlghlv attenuated or 
helium or both. 

Xu this vast ocean of space, there may bo floating, 
unseen worlds of gus or gases Invisible, yet each as 
capable of holding its individual jiosltlon os part and 
parcel of this or some other solar system as are the 
more solid substantial and visible worlds. 

Home years ago during tin reign of Halley’s Comet, 
1 published a thw>rv to the effect that a comet is a vast 
ball of luminous gus containing a central nucleus of 
solid or acini solid particles of sufficient density to cast 
a shadow under the light of the sun This explains the 
luminous tall of the comet the curvature of the tall, 
the Invariable dlre< tlou of the tall et( 

A gaseous bodv cost off from the sun by some great 
eruption or explosion would obtain and maintain a 
spherical form with the heavier gases liquefied, frosen, 
or solidified In the center of the sphere The central 
portion or nucleus may be nasonably supposed to be 
liquefied gas with partide* of solidified heavier gases 
floating therein at depths according to their density 
Every body In sjmee must have an atmosphere It 
need not necessarily consist of nitrogen and oxjgen but. 
In their abseme or of the heavier gases, there will In 
eviUbly be hydrogen or helium of a density In propor 
tion to the sis* and weight of the central body 
Gases llquefv more remllly In proportion to their 
density and lewt readily as they become more tenuous 
Does the atmosphere of our earth become sufficiently 
reduced In pressure liefore a degree of cold sufficient 
to liquefy Is readied/ If not then there must l»e a con 
tinuous rain of liquefied air in the outer confines of the 
earth’s atmosphere. 

I trust that my observation* may not appear a* 
ridiculous to you as did to me a taiper read by an 
* astrologer Uforo a scientific socletj In Los An 
gelea Just before the visible period of Halley's Comet 
He said that It would be a very wonderful sight when, 
on— (gtying date of perihelion) the comet would 
“ *tri*A around the tun ” G*a H Lex. 

Omaha, Neb 
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Keeping an Army Supplied 

How Fighting Men of Germany Are Victualled 
and Munitioned 
By Dr Alfred Gradenwit* 



N OTHING more strikingly illustrates the difference 
between the old and new method* of warfare than 
the evolution that ha* taken plaoe In the victualling and 
munitioning service* Though Napoleon, In moat of his 
wars, wan able to follow kla famous principle that ** war 
must feed war,” he, very much to his detriment, ex 
perlenced the limitations of this system 
In wars of the present day, with their unprecedented 
numbers of combatant* and novel and complicated 
exigencies, It U, of course, out of the question to at¬ 
tempt a course such a* that suggested by the groat 
general, the food requisitioned in occupied districts 
being at most a small contribution to the Invading 
army's needs In fact, an army, to be really capable 
of prompt and efficient action, must carry with It all the 
divers things It stands In need ol It 1* true that mod' 
era means of communication, In conjunc¬ 
tion with the telegraph and telephone, 
afford a practically unbroken connection 
with marching and battling armies, on the 
one hand, and the base and home country, 
on the other, the electric spark allowing 
the requirements of the army to be sig¬ 
nalled In a few moments to almost any 
distance, while a goods train, within 24 
boors, brings the dally requirements of a 
whole army corps to a distance of 000 kilo- 
meters. In the victualing and munition¬ 
ing of an army, nothing should be left to 
chance. 

It Is not generally realised bow com¬ 
plicated an organisation is required to 
keep an army permanently supplied with 
the food, ammunition, and sundry mate¬ 
rials needed by the men and guns. Many, 

It la true, have a vague idea of the ex¬ 
istence of What German soldiers In their 
own slang call “gul&sh cannons *—field 
kitchens taking the food to the men in 
the trenches or behind the firing line, but 
'the fact remains that there is a prevail- V 

lag Ignorance among laymen in the mat¬ 
ter of how an army la fed. They do not 
understand that these useful contrivances, of which, 
together with their supply wagons, there is one to 
every company, squadron and battery, are but the last 
link tn a long chain of supply centers. 

The field kitchen and supply wagon are fed from 
what In the German army Is called the w big baggage " 
—an endless train of tracks following behind the army 
at from 5 to 10 kilometers distent and carrying not only 
food and ammunition, but also entrenching tools, san¬ 
itary material, reserve horses, fodder, and other war 
supplies. 

Id spite of the apparent magnitude of this train of 
wagons, the supplies of the “big baggage ” at most 
•office for but four to five days, and accordingly have 
to be continually replenished from the wagons and store¬ 


houses of the 44 army service ” or “ train,” as It is 
termed b> the Germans Between the latter and the 
44 big baggage H there Is a continuous stream of motor 
cars traveling to and fro And since not even the 
“army service” columns are Inexhaustible, a continu¬ 
ous supply from the home country most be provided for 
How this la achieved will be best understood by refer¬ 
ring to the other end of the long supply system con 
nectlng the home country with the armies In the field. 

Bach army corps has, in the home oountry where the 
army base commences, a supply cent** of Its own where 
all the food, fodder ami ammunition required are gath 
ered and sent on to the collecting station Transport 
through the base proper now begins, either by rail, 
motor car, river bargee, or other means, and continues 
os far as the district Immediately behind the firing line. 



typical read behind the lines, showing the long streams of supply 
vehicles and men 

X Where regular railroads end, there Is what Is known to 

;o as the base center <“ Btappen Hauptort ”), where not ft 

it only the supply of victuals and ammunition, but also V 

the field post and other military servloes are centered m 
n The farther transport Is effected by means of field relb 8 1 

” ways, motor cars, and the like, to the local base cen- 

y ters, the arrangement of which, of course, varies In a 

y accordance with the varying position of the army m 
a- Since the same roads—which, as a rule, are only few g 

ir In number and in a bad state of repair—serve for a tl 

number of other transports, such as for troops proceed- ft 

tf ing to the front and for wounded soldiers and prisoners b 

it returning to the army base, the army authorities often 

re experience some difficulty in Insuring a reliable convey- tl 

e- once of supplies. 9 


From the idea) base centers tbe final ttstribtftien of 
supplies to storehouses behind the front is ottered tT 
means of “army service” columns or motor tracks* 
and from the storehouses the 44 big baggage H of the vat 
rious army corps u fed in Its turn. 

The standard dally radon of German soldiers in the 
field comprises 700 grams of bread, 870 grams of meat, 
1,500 grains of potatoes, 20 grams at salt, 20 grams of 
coffee, and 17 grains of sugar This, however, docs not 
mean that soldiers get Invariably the same amount cf 
Identical foodstuffs. In fact, these are merely standard 
quantities which, In accordance with the actual bill of 
fare, are replaced, partly or wholly, by equivalent 
amounts of other foodstuffs—bread, a g n by biscuits, 
potatoes by vegetables, rioe by oatmeal, coffee by tea 
or cocoa, and so on. 

In order to provide for emergencies* 
each German soldier carries about him 
what is called the “Iron ration,” which 
consists of a handful of food to be used 
only in cases of extreme need. 

The food and ammunition supply of an 
army doubtless Is one of the foremost 
features on which a military success 
eventually depends. 

How Shrapnel Shell la Made 

T HE first shrapnel shell, Invented In 
1784 by Lieut Shrapnel, was merely a 
cast iron ball filled with bullets and pow¬ 
der, which was exploded by a crude fuse, 
screwed Into the shell This type was 
unsatisfactory, because bullets flew In all 
directions when the shell exploded* Later 
this defect was partially overcome by in¬ 
serting a sheet Iron diaphragm, which 
separated the bullet* from the bursting 
charge. Modern shrapnel U similar tn 
principle to Its early predecessor. 

A superficial examination of a shrapnel 
rtf shell discloses little to Indicate its destruc¬ 

tive power—It Is simply a small steel 
shell, attached to the end of a brass case, 
hut when properly adjusted and fired from a modern 
field gun, this becomes a veritable demon of destruction* 
Within the brief period of 4% seconds It has traveled 
more than 1 mile, and 17)4 seconds later, it Is nearly 
8)4 miles distant from the gun. 

Bach shell has a time fuse that is made with tire 
accuracy of a watch This fuse Is graduated In seconds, 
and is set to explode at a given range. An soon as the 
gun Is fired, the fuse la ignited automatically* and when 
the explosion occurs in the base of the shell Itself, the 
forward sod is blown out and a shower of lead ballets 
hurled forward In conelike formation. 

The velocity of these bullets exceeds the velocity of 
the shell at the time of the explosion by from 200 to 
800 feet a second, and they cover a sons about 80 yards 



* 

Heavy, horse^bawa wagon used by the oo m s nl asa i y dhrtsMs ef ike German army Db t dbU ss rtM and 


JO ^ eg re*fP? re 













SGIENTIITCAMMCAN 


iV^-^vn ■* it« v *:r-« w **«v* * 


'■.■ ■ ■ '' .;. . ■' J r .v ; ' 
-V - . ‘'i.'vfii'fVvt'if. 
- - '.»*( - 


/ i" ■ . ^'J;; . t .\ ... -‘ ■» ^ i'l 

i*y y v if: 







- , .;. 1 V ft? V 


f 

- -s™ 


Hot — draw cur* carrying supples 
behind the battle fine 


wide and 350 yards long, on an average. 

The shrapnel need by different govern¬ 
ment* at the present time are made on 
the same principle, but differ somewhat 
a* to else and In the arrangement of the 
fuse, which is coinposod of a slow-burn¬ 
ing composition that Is pressed Into an 
nular grooves. One of these grooves is in 
a stationary ring and the other In a grad¬ 
uated movable ring. 

By turning the ring the length of this 
fuse la varied so that the shell may be 
exploded at any time within a period of 
about 3X seconds During this brief pe¬ 
riod a ft-inch American sb rapnel will 
travel about <1,600 yards, or nearly 3% 
miles 

Shells of the 3*Inch alse contain from 
210 to 800 lead bullets, about one half 
inch in diameter, which are embedded in 
a resinous mixture This “ matrix * as it is called, 
serves two purposes. It holds the bullets In position 
and also acts a* a tracer to Indicate by a cloud of 
smoke the point at which the shell explodes 

The interesting phases of shrapnel manufacture 
Include the formation of the brass case, the forging of 
the shell, and the finishing of the various shell and fuse 
parts, to the degree of accuracy required The mak 
Ing of a brass case 11% inches long, 8% Inches In dlam 
•ter, for the British 18-pounder requires seventeen dlf 
ferent operations. It Is formed from a flat circular 
blank 644 Inches In diameter and % Inch thick 

As these oases, as well as those for other kinds of 
ammunition, contain about 66 per cent of copper, th* 
Importance of this metal in modern warfare is appae 
ent 

The shell Is forged to approximately the required 
shape, either in a powerful hydraulic press, a power- 
forging machine, or an ordinary power proas, such as Is 
used In sheet metal work. The presses used for form 
ing these hollow shells from a solid billet are capable 
of exerting a pressure of several hundred tons. 

For finishing the Interior and exterior of a shrapnel 
shell many different deeigns of turning machines are in 



A battery of German bake evens end bakers In the field 


use. The tools are so arranged that one follows the 
other progressively, so that the drilling, turning, boring, 
forming and threading, aro done rapidly and accurately 
The exterior surface la finished smooth, and aha pod to 
the proper also by a broad grinding wtaecL 
The final step In shrapnel manufacturing Is that of 
assembling the different parts. A charge of black 
powder 1 b placed In the bottom of the shell Over 
this charge Is a steel disk or diaphragm, and then the 
remainder of the space Is filled with shrapnel and the 
smoke producing matrix The time fuse Is screwed In 
place at the forward end and covered with a soft 
metal case to protect the different parts. This outer 
cose Is removed Just before using the shrapnel 
It is important that the steel from which these shells 
are made has sufficient strength to prevent any bulging 
of the shell when It Is subjected to the enormous pres¬ 
sure at the time of firing 

An Ingenious little instrument known as a scleroscope 
is used for making this strength test This instru 
ment has a small hammer, tipped with a diamond, 
which la allowed to drop upon whatever part of the 
shell Is to be tested 

After this hammer strikes. It rebounds to a height 


A column of soup wagons or so-called 
“ffutaah cannons* 1 

depending upon the hardness of the steel, 
and as there Is a definite relation between 
the hardness and strength, the graduated 
scale of the Instrument indicates approx 
Imatelv what the strength Is, 

Potash Mines in Alsace 

W ITHIN a recent period, steps have 
been taken to operate the potash 
mines which were discovered In 1904 
In Ihe basin of Mulhous© At the 
present time, one of the oi*>ratlng com 
panics has a concession of 16 000 tuvet 
and la now working flvo shafts here It 
Is estimated that the total amount of 
product for the Alsatian region Is no lew 
than 800,000000 tons, evaluated In po- 
tasslum oxide (I^O) Several differ¬ 

ent companies are now engaged in in¬ 
dustrial operations In the district, the 
moat Important plant being the nbo\e mentioned one in 
the region of Mulhouoe. In this ease, the work first 
encountered u stratum of rotk salt lying above the 
potash, which has about 8 feet thlcknesn, while the 
potash strata aro mot with at a depth of 2160 feet 
This substance Is sylvlnlte or chloride of i»otaMslum con¬ 
taining 30 to 44 per cent of the pure salt for the first 
stratum and 23 to 30 per cent for the second. Bound¬ 
ing* on a large scale were first made In Wlttelsbelm 
forest in 1904 in which r<nk salt was found at 1,200 
feet and strata of potash at 2,070 and 2150 feet This 
formation belongs to th© ollgocene period, and the 
geological data explain the method of formutlon. At 
first a basin existed here whose bottom was covered 
with soft water at the eocene period, then a sinking of 
th© soil gave ncocos to an arm of the sea in the ollgocene 
epoch, as the sen then covered Belgium and part of 
Franca This formed a natural evaporation basin with 
a narrow and often-barred channel, then came a new 
sinking of the soil, with Irruption of the sea, then 
a gradual rise of the soil causing a separation from the 
sea Thus fresh and sea water alternated here, result¬ 
ing In various deposits down to the end of the tertiary 
epoch, according to surveys by German scientists, 
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Panoruolc Sight for Gnw 

T HE panoramic sight la a special form of ttieaeope 
which enable* the uaer to look to the fronts rear, or 
elih<r side, in fact, to an/ quarter of the horUon 
without changing the position of hi* eye and to see 
erwt images of the objects In view An application 
of present Interest la the use of such nights with field 
guns in firing at object* that cannot be seen from the 
gun For example, should It Ik, known that the gun In 
Hg 8 Is on a straight line joining the target and a 
tree In rear of the gun, the movable head A of the 
panoramic alght could he turnofl directly to the rear, 
aiul the gunner looking Into the fixed eyepiece B would 
know that when he was sighted on the tree hi* gun 
was pointing at the tnrgtt The tree could be in any 
position so long as the angle at the gun between the 
target and the tree were knowt^in order that the head 
could be turned the proper amount. 

The general construction is Indicated in Fig % 
Should only the reflecting prisms at 1 ami 2 1* used, 
and all other optical parts be omitted, an object 
would api>ear upright when looking to the front In¬ 
verted when looking to the rear and on Its side when 
looking to the right or the left This muv Ik* readily 
demonstrated b> holding two hand mirrors In the 
proper relative jKwltloufi With the objective lens ft, 
but not prism 4, added to the system the object would 
appear Inverted when looking to the front and up¬ 
right when looking to the rear 
The operation of the sight 1« dependent on the fact 
that If a prism of the form of 4 be rotated about 
Its longitudinal axis, the Image will rotate twice as 
fast as the prlsui Should a ptroon hold such a prism 
In hln hand so that uii erect Image were seen anti then 
rotate the prism 00 dog, the objwt would appear com 
pletely Inverted or to have rotated 1H0 deg 

In the case of the two reflecting prlmns the Imago 
rotates as fast os the nun able prism, that Is the head 
has to be turned completely to the rear 
before objects appear fully Inverted hut 
turning prism 4 90 di g also completely In 
\erts the object, and therefore by con 
struetlng the Instrument so that prism 4 
rotates with one half of the velocity of 
the head, the two inversions neutralize 
each other and an erect Imago Is «ecu 
The rajs of light when looking toward 
the front are Indicated by Hg. 1 In this 
case the Image is luvertod bj prism 4 and 
erected by objective 1 The Image la re* 
teraed from right to left hv objective 8, 
and the reversal Is corrected b> cross re¬ 
flection from the lower Inclined surfaces 
of prism 2 

Hg 2 shows the path of the rajs when 
looking toward the nar The Image In 
this case is still Inverted b> tlie objective 
A, but not by prism 4, which is now ro¬ 
tated 00 deg from the position shown In 
Fig 1 The Inversion Is corrected by 
double reflection from prisms 1 and 2. 

The Image Is reversed by prisms 1 and 2 
acting as simple reflectors by objective 
A, by prism 4, and by cross rtflection from 
the lower inclined surfaces of prism 2. 

The net effect of these four reversals Is 
that there U no apparent reversal, and 
the object has Its normal ai>pearance 
A similar analysis of any intermediate 
position of the revolving head will show 
tlrnt the object will always he seen tn Its 
true posltloi! 

American Motorcycles for the Euro- 
Men 
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poor and even where they become more foot paths, 
the motorcycle can be used. 

There has been experienced on the pert of the ufll* 
tary driver* the tendency of motorcycle* to *kld when 
traveling at high speeds over mtiddy road*. To over¬ 
come thia danger, many of the military machine* now 
In use are provided with standard side cart, which 
greatly reduces skidding while not reducing the speed 
to an appreciable degree. In the accompanying Illus¬ 
tration are seen a number of American motorcycle* 
now being used by the motor truck division of the 
HpanUh army It will be noted that. In conformance 
with the latest lessons of the European war, these ma¬ 
chines are provided with side car*. 




Fig*. 1 and 2—Principal optica) feature* of panoramic right 
and path of fight ray* when looking to the front 
and when looking to the rear 

The parts show* la Fig 1 aw 1 —Rsflsctlag prism uotmtrt 
Id movable head which cud be turned hortioaully Id any di 
rectlou A —Fixed reflecting prism it —Cross section of 2 
8—Objective lean, 4—Prism routing with one hslf the 
tnguUr velocity of the head. 4' —crow section of 4 



Fig. S—Panoramic sight oa * modern field gun carriage 


O NE of the characteristic feature* of 
modern w arfare is the use of the mo¬ 
torcycle In place of the horse by dl* 
patch carriers and others. Although mo¬ 
tor cars are being employed, to a great 
extent, for military purposes, there arc 
conditions under which they must give 
way to the motorcycle The light weight 
and great power of the latter become par 
amount considerations when roads are 
rough and muddy, and when transport* American 

tlon accommodation* fur only one or two 
passengers are required 

The uses to which Lb* motorcycle has been put, aside 
from the currying o$ despatches, are manifold It has 
been found an ideagtlheans of transporting officers 
from one [mint to another In a short space of time, in 
fact, the motors tie* can make a greater speed than 
the average automobile, with a greater degree of 
nafety The two-whaled motor vehicle has also been 
found indispensable for rapidly reaching different sec¬ 
tions of a long supply train on the move for on such a 
mount an officer eau cover several miles In the mini 
mum simee of time and thus keep in touch with every 
unit and man of the entire train Where roads are 



motorcycle* with ride ear* uri by the 
of the Spanish army 


MtlemobU* track dtvirie* 


The For Seels of the PriWfof fabftd* 

T HERE are In existence only two Important herds 
of fur seals, one of which has it* breeding grounds 
In the Commander Island*, belonging to Russia, 
the other in the Prtfellof Islands, belonging to the 
United State* Of these the latter is much the larger 
The Pribiiof island* are Government pr o p e r ty , and thus 
it happen* that the United State* Gpnrnwenf find* it¬ 
self the owner of by far the moat valuable tad of fur 
seals in the world ThU unique bit of property ha* 
been a source of much tribulation—tf, avoryfcOdy 
know*. 


rwr seal* ara,to gfl Intacta and flmp i jH 

atoiaal*. Ttetadrttaw gaiter yes* to the save 
breeding ground; ttutoefi, tfc* moat fraquaclty 

ckoose a particular spot on the bench during their first 
breeding see*on apd oectipy it, with their "harem*," 
over afterward* during the metrtfcs tta *b*nd ashore. 
At this period the heed Is entirely at the dtopoaal Of 
man, the animal* may be driven up, oouated* caught, 
examined, branded or killed even more easily than 
range cattle Thu* the qeofydt of the herd ta * com¬ 
paratively simple matter, prodded the animal* are im¬ 
mune from destruction by grim during period* of eh* 
sauce from the breeding ground—when feeding or 
engaged in their annual mlgrarion—and this immunity 
was secured by the trfetgj$epablng pelagic sealing, 
effective December 40th* w >u 
This treaty, however, which was to rim for 15 years, 
did not terminate the interest of other nations in the 
Pribiiof seel herd. To compensate them for giving up 
the privilege of pelagic eealtng the United State* pay* 
to Great Britain and Japan 1ft per cent of the profit* 
of laud sealing at the Pribiiof Islands, and a similar 
payment l* made by Russia in connection with the seals 
under her control. 

These facts explain the large amount of attention 
that haa been devoted to a biological problem connected 
with a small group of rocky islands in the midst of 
Bering Sea 

The latest of the many scientific commissions that 
have Waited these islands, under official auspices, for 
the purpose of Investigating rile seal herd has recently 
rendered its report 1 On August 24th, 1912, Congress 
passed a law prohibiting all klHlng of fur seals on 
the islands for a period of five years, except the number 
needed as food for tho natives, and providing for a 
breeding reserve of not lees than 0,000 3 year-old males 
annually during the llfh of the treaty suspending 
pelagic sealing In order to ascertain the effect of these 
measures, and to help settle various 
points In dispute as to the future reguta 
tion of the herd, the Department of Com 
merce decided to send to the islands a 
commission of three experts who should 
be free from previous Interest in the fur 
seal controversy and therefore unpreju 
diced Accordingly the president of the 
National Academy of Sciences, the secre¬ 
tary of the Smithsonian Institution, and 
the Secretary of Agriculture were re¬ 
quest Hi to make nominations. Their 
nominees, ail of whom accepted appoint¬ 
ment, were, respectively, Prof. George H. 
Parker, Wilfred H Osgood, and Edward 
A. Preble They spent the summer of 
1914 at the Prlbiloi Islands, and were ac¬ 
companied by two representatives of the 
Canadian government and one of the Jap¬ 
anese government. 

While it Is Impossible to summarise 
here the volumlmms report of these ex 
ports—dealing, as It does, not only with 
the seals, but with the animal life of the 
Islands generally—two of their most 1m 
portaut conclusions may be noted. One Is 
that the fur seal Is by no means, as has 
been popularly supposed, on the verge of 
extermination The other ta that ho jus¬ 
tification exists for the present closed 
season. Commercial sealing, under proper 
restrictions, should be resumed at once. 

The herd now contains approximately 
294,000 Individuals, of which not less than 
93^50 are bearing females. 

Earth Shocks Dm to Frost Cracks 

I N the annual lists of earthquakes reg¬ 
istered at the Harvard Seismograph!* 
Station occasional shocks occurring In 
winter are noted as due to u frost crack* V" 
4. e, the sudden opening of fissures in the 
ground resulting from freeing. Prd 
Woodworth, director of the station, states 
that the late Pfof. Bbater, In one of his 
lectures, mentioned the occurrence ot a 
sensible shock at Cambridge some forty 
years ago, which he traced to a crack 
In the froaen ground, 4H apparent 
Akron, <X, probably due to a 


earthquake 

frost crack, wee described In the Amerfco* Oetfoyiri, 
T0i 1,1888, P. 190-192, while another, which caused a 
mild panic at Attleboro, Um, was reported in the 
Attleboro Bun of January JBrd, 2906. Eftt Woodworth 
says that M this Ids* of frost cracks l» very Widespread 
in New England as on e xp la n atio n of mahy stall shocks 
coming at a time when the from grtaefi to known to 
have cracked optoL" 

gtaansnisv”* 
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national joy smoke 


See how this 
listens to your 
smokeappetite! 

For Prince Albert tobacco will jam up with P. A.! Because you can smoke 
you so chock-a-block-full of pipe joy a pipe and enjoy it all the time if you 
and rollings joy you'll fire-up every- pin your faith to the P. A. standard! It 
little-so-often! And that enthusiasm certainly will contribute a lot of satis- 
will come to you as sure and as faction, and home- ^ s&msj&o* 

mighty-natural-like as you hitch your content, and work - 
smokeappetite to P. A.! content to any red- 

For, you are firing-up tobacco with blooded man! 

the quality that combines all the That's becaus 
pleasures any man ever figured-out Prince Albert 
could be dug from a smoke! The right —right i 
patented process fixes that and cuts flavor, in coolnes 
out bite and parch! i n fragrance l Ar 

* And the deeper and longer-enduring it will not bite < 
that pipe-grouch or cigarette-makin's- parch I You smol 
grouch, riper the time is to cut-loose- your fill of P. , 
wide-open like a flash! For Prince without a com 
Albert paves the way! If you have an back, it leaves sue 
old jimmy pipe shelved, you get it fired a friendly feeling 

[ jfc y REYNOLDS TOBACCO COMPANY, Wimton-Salem, N. C 


/ F every smoker knew the 
merits of Prince Albert they’d 
beat-it-amck for the toppy red 
hag, selling for Sc, or the tidy 
tea fin, which is handed you 
for a dims. For Prtncs Albert 
doles oat enjoyment that makes 
men sit up and take notice / 
When you smoke P. A. right 
along you’ll realize that the 
patented process puts if in a 
distinctive class l And as you 
get to know Princt Albert bet¬ 
ter, you'll want bigger supplies 
at home and at the office. 
Then, you buy the handsome 
pound and half-poundtin humi¬ 
dor — or, that classy pound crys¬ 
tal glass humidor, with sponge- 
motstener top that keepsP. A. in 
isuch fine fettle ALWAYS t 


Watch your step! 

It's easy to change the shape 
and color of unsalable brands 
to imitate the Pnnce Albert 
tidy red tin, but it is impossible 
to imitate the flavor of Prince 
Albert tobacco! The patfcnted 
process protects that I 




That’s because 
Prince Albert is 
right —right in 
flavor, in coolness, 
in fragrance l And 
it will not bite or 
parch 1 You smoke 
your fill of P. A 
without a come¬ 
back, itleaves such 
a friendly feeling l 



f -i i j ( , 

,0ng Cl -’ ) 


On the reverse side of this tidy 
red tin you will reads “Pro co m 
P atented July 30th, 1907* 
which hae aada three warn 
nucha pipes where anc moked 
before1^ 
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What Is a Comet’s Tail? 

S v « i 

Some New Results from the Recent Appearance of H*lley '4 Comet 


By Frank W. Very 


1^1 o^T of the readers of the Scxsittotc A memo an 
< i y i presumably looked at Halley'* comet when, In the 
luttLr part of May, 1910, It appeared night after night 
In the western sky, but If they did not, few of them 
will be likely to livo to see it return, since that will not 
happen for about 70 year*. Few, however, were prob¬ 
ably enterprising enough to get up at 1 A.M on the 
morning* of May 17th to I'hh 1910, when the conn t was 
rapidly approaching the lino joining sun and earth but 
before It* supposed, though unobserved transit across 
the sun’s face On those mornings, It* immen*ely long, 
and straight tail stretched, like the beam of a 
great searchlight, obliquely from the enNtern horizon 
nearly to the Milky Wav, and It was certainly one of 
the wont impressive spot tneles that the writer has ever 
seen The swivtllng of the tall between these date*, as 
seen from our position In space, 1 h of some Interest In 
respect to the quexttou vhcthtr the earth actually 
passed through the tall The comet’s tall certainly ap¬ 
proached very near to that Imaginary line nmoug the 
Stars which defines the Intersoitlou of the plane of the 
earth* orbit with the celestial sphere and nt a time 
when the nucleus was almost In line with the sun, and 
then receded If the extension of the tall was great 
enough, and Its pointing true enough, Its most Ht 
tenuuted tip mav have touched the earth for a brief 
interval There can he no difficulty In respect to exten 
alon Prof Barnard ramU the ltngtU of the tall at this 
timo " at least 120 dog ” The writer's eye estimate was 
11B deg according to wbhh the extension was far be¬ 
yond the earth's orbit Tills was also suggested by the 
steady tapering of th* luminous beam towards the tip, 
Hamming that this represented at any rate, a very 
definite branch of the tall There can scarcely be a 
doubt that thl* was an effect 
of perspective, and that we 
w ere vlewlug an approxl 
xnately cylindrical abaft of 
light, narrowing an it van 
ished Into the distance The 
writer made the breadth of 
the tall at lta widest part 5 
deg on the morning of the 
18th (civil), ami the next 
morn lug, when we were still 
nearer, Barnard fouud the 
breadth 10 deg After paw¬ 
ing ovor a dark gap on toe 
lower (southern side of tho 
tail), an exceedingly faint, 
diffuse luminous haxe was 
noticed by Barnard, which 
vtretebed on either aide of the 
edlptlc trace, and to the 
borlaom Thl* mav have t>een 
a second, still nearer branch 
of the tali, at leant 20 deg 
broad In agreement with 
thl* view, my notes make the 
south border of the upper 
branch very diffuse, a* if 
there were more to come on 
that side 

Many observer* in different 
part* of the earth witnessed 



Halley'* comet. May 5th 1910, photographed at the Lowell 
Observatory, Flagstaff, Anson* 


which, sven if it he on&t a tow mflet In diameter, meet 
become heated to tacahdeecenoe under the *nn’» rage 
beneath a highly absorbent atmosphere of carbonaceous 
gases. Brilliant jets, whieh Sfo probably eruptions of 
dustladen gas, are frequently men to Issue from the 
nucleus of a great comet and expand into the coma. 
Some of this dust must be highly electrified and, If 
so, may be electrioaliy repelled Into the tall where it 
is seised by other forces, pamaiy, those of dm pressure 
which sunlight exert* on exceedingly fine particles. By 
the pressure of sunlight, the dust is then sent spinning 
Into space This, at least, is the supposition. We shall 
see bow it has been brought to the test when applied 
to this comet 

We next appeal to the spectroeoopa, and find that toe 
bead of Halley's comet gave out considerable light har¬ 
ing a continuous spectrum, that Is, one in which every 
color of the rainbow is present In a graduated series. 
Such a spectrum might be produced with light emitted 
by Incandescent dust os If rich in blue and violet light 
it Is more likely to represent nothing but sunlight re¬ 
flected from cooler, but solid, rather than gaseous ma¬ 
terial In fact this criterion of toe presence of violet 
and even of ultra violet light as well as toe observation 
of the stronger dark Fraunhofer lines of the solar 
spectrum, definitely decides that there was a consid¬ 
erable admixture of sunlight in the light from the 
comet's head. Farther away from toe head, however, 
during most of the comet's shining, this continuous 
spectrum became much fainter and at length was too 
feeble to affect the photographic plate. Whatever solid 
dust there was In the extension of the tail at such 
times, reflected mvuh leas light than was given out by 
another self luminous constituent But even If there 
were not dust, this would not 
necessarily prevent dust ef¬ 
fects In our atmosphere, be¬ 
cause swiftly moving mole¬ 
cules, or electrically dissi¬ 
pated cathode or anode par¬ 
ticles of smaller dimension* 
than molecules and too fine to 
reflect sunlight, might servo 
as nuclei of condensation on 
entering the atmosphere. 
Upon these nuclei, minute ice 
crystals could be built up 
The process and the resis¬ 
tance of the air would soon 
slow down the enlarged par- 
tides, leaving them to hang 
suspended in air for a while 
as hale-forming dust 
We next ask what the spec¬ 
troscope has to say In regard 
to the presence of molecules 
in the comet’s tall, for If these 
are present, the spectrum 
should be one of discontinu¬ 
ous colored bands, and here 
I may refer to some beautiful, 
objective-prism spectrograms 
of Halley’s comet taken on 
lsochromattc plates at the 
Lowell Observatory No slit 




Tall of Halley’s comet at $ A. M. (a) May 17th, (5) May 18th, (c) May lfto aad (<J) May »to 
(a, b ana d drawn by Very, c after Barnard) 


halo* and corona* of exceptional brilliancy about cither 
sun or moon on the 19th of May at the time or soon 
after the time of closest approach. At the Yerkes Ob 
servatory Prof Frost noted Irrldoscent cloud* of re¬ 
markable brightness from noon until 1 1* M, ami 
the unusual jifacnomenon of a halo of 15 deg riidlu* 
Prof Max Wolf, of the Kfinigstuhl Observatory, re¬ 
ported a twilight of long duration and exceptional In 
tensity with three successive purple twilight glows, ami 
a "Bishop's ring" about the moon, more Intense than 
any he had ever seen, of a diameter of flfl deg, which 
Indicated the presence in the atmosphere of vast num 
her* of particles, one and a half thousandth* of a mill! 
meter (about six one-hundred thousandths of an Inch) 
in diameter Manj observers noted the’ordinary solar 
halo 4rt deg In diameter, and duo to ice crystal*, which 
1* fairlj oommou, hut these crystals might, in this In 
stance, luivo been condensed on coamlc dust The 
Bishop'* ring and twilight glows art rare phenomena 
commonly amounted with the presence in the upper 
air, of exoessivtly comminuted dust from volcanic 
eruptions None of these Hpraaranees arc bo entirely 
exteptlonal that tho might not have been earth born, 
and jet their presence at just tills time strongly sug 
(rests a cosmic origin If this Is a fact, we are at 
liberty to surmise that some of the light from a comet's 
tail is reflected from dust particles, originally thrown 
off by explosive eruptions from a cometary nucleus 



whatever was used at the usual sljt end of a collimator, 
a* In the ordinary spectroscope, but instead, toe image 
of toe comet was formed directly by a telescope whose 
objective was covered by a targe prism The image 
itself was then virtually its own bright slit, and this 
image was multiplied by the prism as many times as 
there were different sorts of light This was possible In 
tbe present instance, because the light of this comet's 
tail through a considerable part of Us career, and un¬ 
like that of Its head, consisted mainly of only a flew 
special, colored rays, principally of bine and green 
light, and these formed as many separata Images of 
toe tail, complete in every detail, each a duplicate of 
the others, but In a different part of the spectrum 
There were not enough images, nor too cicely spaced, 
to spoil toe picture by overlapping, tfcfee successive 
Images impressed upon the photographic plats, where 
their positions and consequent wave-lsngtot of to* 
luminous rays could be aocuratdy yftmfafed, OfHrwyed 
the following important information; 

Cm May 39th, at a distant of 8 to fide# from too 
bead, there was found in ton llghfc.uf to* fan 90 per 
cent of emission bands due to cart** nonosrtds (a gas 
Whose mol a fttf es an composed of owe stow; <* carbon 
tottd id one atom of tad tt per cent of c#o- 

K5* VSSSf&KKS 

(OsawsM *» imp* its) 


















for Automobiles I 

Is made by ike oldest and largest | 
manufacturer of storage batteries 1 


'T'HAT statement is certainly the strongest assurance 
*■* possible that an “ExflSfe” Battery will give you good 
service in your car A company could not stay in 
business for 28 years and continually maintain the 
leading position if that company had not been able to 
fully satisfy the large majority of all storage battery 
users 

The large Lighting and Power Companies, the U 
S Navy in its submarines, the Electric Vehicle Manu¬ 
facturers, the Western Union and Postal Telegraph 
Companies, the Marconi Wireless Telegraph Co, 
many of the prominent gas car makers—these are but 
a few of the big battery users who for years have 
employed 4, Cxibc" Batteries 

The “Bxt&e” U the original Uniseal Battery— 
each cell a separate sealed unit, no bulky sealing 
compound—therefore larger plates, greater power. 


“fixi&e’' Service is not a new proposition The 
growth in the use of electric vehicles during the past 
ten years is in no small way due to “Exlbe * Service 
There are fourteen Sales Offices, fourteen “laXtbe" 
Depots and hundreds of “Exl&e” Service Stations 
throughout the country These Depots and Service 
Stations—all in charge of battery experts—, 
, stand ready to inspect your battery and to i 
give you any information regarding it free 
- ^ of charge 

The strength, reputation, facilities and 
organization back of the “fixtbc"’ Battery are 
for every car owner an unequalled and un¬ 
questionable guarantee of dependability 

The book A Sure Start A Mured answers moat of the ordinary battery 
questions Get a copy from any tales office It ■ free—dt 4 # entertaining. 
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RECENTLY PATENTED INTENTIONS 

These (olunmn an open to all patentees. 
The notices are Inserted bj special «rrui»- 
ment with the Inventor*. Term* on applies 
tlon to the Advert!* I of Department of tba 

HcncNTir/c American 


Dutrleal tkvteu 

HFCTHU llKATHlt I-Oft HTHMRlNO 
ti HFML8 —G H Uasnem, Htanbridjio Rant 
K M D No S P Quebec ( arwda This 
Invention provides a heating means which may 
be readily attached to the atferlng wheel of 
automoblh h motorboats aeroplanes and the 
like, without the ueceaalty of dismantling the 



EfXCtBtC HBArfcR FOR KTrEftlNd tCHEFIR, 

Wheel la any v.ay or of boring or otherwise 
mutilating It The Invntloi) av< Id* tin wecea 
■Ity of ualng bruahcH or nun able (ontiut* The 
heating medium nlnn hiiuh as an efflcUnt 
gripping member for tin who I thus prevent 
lug the hands from slipping 

Of Interest to Farmer*. 

Mil KINO HMMil 1 11 Uiahk 212 Fill 

more Ht Imnvir (olo This Invention pro¬ 
vider a Htmd formed of tmtftl for th< major 
portion to give the requisite strength and per 
mlt of thorough cleaning of tlx stool when 
dttdrid provides a armtl no formed that a 
riffling milk pall maj be placed in proper 
and convenient relation to the stool wbtu 
milking provide* n atool having means for 
the support of a watt r pan whereby to wash 
the cows uddtr and provides a support for 
hunting the water when desired 

RTKFRINO DK\KB'-S P Nblron New 
berg ore The lnv« ntlon has particular refer 
ence to n reverslbli handle for sir* ring de 
vices It provides a device which may I** t ru 
ployed tn connection with any character oT 
machine, such aa »wl planters and other 



agricultural machines and the like, the device 
Including a caster wheel having a spindle c* 
tending through a hearing provided with a 
touched plate adapted to be engaged by an 
adjustable part of the handle whereby the 
latter may be rriesaably held In any adjusted 
position. 

CD I TIVATOR —A J Kncrrxa. Nevada 
Ohio This invention provpU s a cultivator 
attachment tu the nature of a device to i»e 
attached to, or made a part of. a rid log cul 
tlrator, for controlling the operation of at 
lent one of the shovels or other ground cn 



CDI/TIVATOR 


gaging tool In such manner that than* shovel* 
or tools may be shifted to He at an angle 
with the direction of travel of the cultivator, 
so that a* tin latter move* along the shovel 
gangs will lx moved to the right or left a* 
the case may be, by the action of the ground 
against the shovel or tool Id order to avoid 
cutting or uprooting the plants being treated, 

Ot«a*r*lUt«mt 

METALLIC PACKING - It H ALDliCE, A! 
lentown Pa The object here Is to provide 
an offleient packing which la characterised by 
the provision of a metallic yleldable ring, 
which carries a resilient member adapted to 
contract tha metallic ring when p wiuw 1* 
applied to tba said metallic ring 


‘ MEANS FOB IABEL1NG RADIOGRAPH^ 
—A Da Yoarna, Odd Henry 8t., Brooklyn 
New York, N Y This Invention relates to a 
mean* for labeling X ray photographs com 
monty known as radiographs, and ha* for an 
object the production of a label forming part 
of the picture It provide* a label for a 
radiograph which form* part of the picture 
and which may contain any desired Informs 
tlon and may be arranged so as to appear on 
nny part of the negative 
BUrTKH MOin*—B J Coshiboon, Buena 
Vista Colo One of the objects of the Inven 
tlon Is the provision of a mold consisting of 
hinged sides and t nd* having pivoted clamps 
for retaining tbeiti In closed position, a press 
him k btiug vertically movable between saW 
rides and ends and detachably carried by an 
adjustable operating rod 

Bardwar* ui Tool# 

DKTAt II \ It! F COMHIMTION LOCK — 

G 1 Ornutu, 74 Curt land t Ht, New York, 

S X TIiIh Improvement ha* for Its object to 
provide a detachable combination lock having 
a Hhant with a lateral shaft (or disposal In an 
owning In h key plate a combination ' lock 
log d<vl(e Itclng mounted on the shank for co¬ 
op* rating with teeth uh th*_ edge of the shaft 

W F I L Til R PT A Cl NO TOOT —fl H tan 
oin Marcus Iowa This In vi ntlon rristes to 
a tool for placing well tiles In position one 
on top of another An object Is to provide 
imRnN for locking the tile gripping elements 
In gripping position and In conjunction there 
with nn automatic device for unlocking the 
said locking means so that the tv*ol will be 
rehaaed from the tile 

B««u*m usd righting 

FURL HAVKIl—J ManiucI 2139 Lexington 
Ave New York, is Y The Invention provides 
a sort of drum loumI ruction to tako the place 
of h eectlou ur Joint of stove pipe or furnace 
flue, tbi saint bilng provided with means 
automatically operated by the draft created 
upwardly In the pipe or flue, to cause a cer 
tain amount of downward pnssurc or draft 
of fresh air which combining with the gases 
tending to escape will cnafi a condition «»f 
uniform draft and nearly perf<*ct and complete 
combustion 

Household! Utilities 

COFFEE AND TFH HTUAINKR —-H N 
Nrwi in 014 Balnbrldge Ht Brooklyn New 
| York NY This Invention relates to improve 
tmnls In straining devices and particularly 
I to s mffee and t» a strain*r, and has for an oh- 
; J. ct to provide an Improved structure which 
insj lie readily applied and which may be 
readily assembled and dlsassimbled 

lURTAIN HOD —F Ami imu 9 B 40th 
Ht New Vork, N Y The object here la to 
prnvidi a curtain r*>d which la hlngedly 
mounted on the window frame at one end and 
Is releasially fastened with respect to the 
window at tb* opposite end whereby the cur¬ 
tain van be swung bodily outwardly away 
from the window frame for various purpose* 
as cleaning the window panes, hanging the 
shade etc 

DRAIN COVER,—D J Consult* 412 North 
Washington Ht, Hutte Mont This Invention 
relates to drains, as in kltcbm drains and 
main object ttu reof Is to provide a readily 
applied and ns readily removable cover thoro 
for which will enable a housewife to us© the 
sink for washing dishes, clothes and the like, 
to avoid the necessity for using an unsatis¬ 
factory dish pan or for carrying sufficient hot 
water to a washtuh to use the latGr 

MasklM* mad Mtriiani-l Dovleoa 

SAFETY CLUTC H FOR FRED <_ TTTERB 
—M A Paulson and C Fbedsxiceson Ad 
dress the former Rice Lake, Wig, The In 
ventlon relate* to clntcbeo, and the main ob¬ 
ject thereof la to provide auch devices which 
are applicable to feed cutter* whereby the 
cutter* may be stopped, a* bj a hard sub¬ 
stance in the feed being cut, without affecting 
the operation of the mechanism for actuating 
•aid cutter* 

METHOD AND APPARATUS FOR DHJFI 
BRATINU FIBROUS VEGETABLE MATHBI 
ALS —Q J Mahiiu Cat* 221, Rio dc Janeiro, 
Brasil The Invention relate* to the removal 
or extraction of liber from various vegetable 
material containing the same, and to cleaning 
all such fiber in order that the latter may be 
used in various art*. The invention avoid* 
severity of action upon the liber* during the 
process of separating other vegetable material 
therefrom 

FLEXIBLE DRIVE MOUNTING —11 g. 
Tonga 1802 Iroquois Ave. Detroit, Mich Tbi* 
Invention provides n drive mounting which 
will constitute a support for the drive wherein 
the drive can be displaced to obtain the tight 
enlng of the flexible transmission member 
Without any disturbance of the parallelism of 
■aid drive with reference to the mechanism 
driven therefrom 

MACHINE FOR STRIPPING, DYEING 
AND WASHING SILK —<5 A CaMOK, 156 
Prcaknee* Ave., Paterson, N J This lnven 
tlon relate* to machinery for treating fabric* 
and baa particular reference to means for 
treating skein* of thread, yarn or the Ilka 
The invention provides s means for rapidly and 
srownmlolly fif*r*f1ng apoa. stains o t nv 
sUk. 


YIELDING COUPLING.—*. H. Britova and 
EL Klnjn, Wttobeim, Germany la this in 
ventlon the power transmission Is obtained by 
mean* of blade springs, the Utter bated con 
netted to one coupling member and fearing 
upon the faces of the other coupling member 
In construction* of coupling* of this kind tb* 
blade springs bear upon the drttea face of a 
coupling member not at right angles to the dl 
raction of the peripheral force and pos s e— tb* 
drawback* that the spring* are Influenced by 
lateral {ore— which result In rapid wear and 
even fracture of the coupling The— couplings 
are not suitable for transmitting high power 
Tb* present invention eli m i n ate* this draw | 
back* 

FOUNTAIN BRUSH —H RECK®, South 
Horaerville, N J This invention relate* to 
ctrUlA Improvement* In device* for median! 
tally treating surfaces, and also for applying 
thereto a liquid or solid substance The device 
consist* primarily of a brush which la con 
nectod to a handle Inclosed means for op¬ 
erating the brush and delivering thereto the 
treating materUl 

SAFETY LATCH FOR ELEVATOR DOORS 
—C O Manx, 194 Crystal Bt, Brooklyn, 
N Y This Invention has particular reference 
to latch means arranged to be tripped by the 
car to permit the door to be manually opened 



or closed by the elevator attendant and to 
cause the automatic latching of the door at 
the Interior as the car starts away from the 
landing In either direction 

Mosleal lastmwals 

STRINGED MIJBKAL INSTRUMENT —N 
R RonwBLL. and H I) Wilb>&, 601 Hodges 
Rldg, Detroit, Mich The Improvement pro 
rides a musical instrument arranged to en 
ahle the beginner to loam to play the lnatru 
ment In a comparatively short time Thlg is 
accomplished by providing a movable finger 
adapted to produce chorda when placed upon 
the strings at certain places 

Prim Msvsrs ss4 Tktir 4—ri- 

FUEL VAPORIZING DEVICE Fott INTER 
NAL COMBUSTION ENGINES— L ft Whit*, 
Msnson, N C The improvement provide* n 
device by means of which kerowne or other 
heavy oils which are not so volatile aa the 
lighter oil* such as gasoline can be used sue 
cess fully In Internal combustion engines. It 
provides a device by means of which tbs h—t 
of the exhaust which Is otdlnarlly wasted Is 
utilised for beating a liquid fusl to its vapor 
islng temperature 

IGNITION SYSTEM FOR INTERNAL < (>M 
BUHTION ENGINES—H C W*LL, Boom 1201, 
110 W 140th Ht New York, N Y This ini 
provemsnt provides a system baring a rotatable 
means for slostug an open circuit connected 
with tbs spark plug of the engine. It also 
provides driving means for ths rotatable means, 
which is operated by the piston rod of the 
engine. 

t DOLING SYSTEM —E P Cotvim, care of 
Peck Coal Co Portchester N Y Tbi* 1m 
provement la characterised by the combination 
of ths thermoidphon system of cooling with the 
force system of cooling It provide* a cooling 
system for internal combustion engines, which 
system will require but a small volume of 
cooling medium and consequently will be of 
small capacity although the engine will be 
perfectly cooled 

toy G r rr-r box m t 

Tulsa, Ok la The invention comprises a stock 
to which are secured a pair of pivoted mem- 
ben, the free ends of which are normally held 
together by trigger mechanism A spring Is 
colled about the pivots and baa Its terminal* 



engaging ths fre* and* of said mernbar* ip 
that when the trlftffr mechanism Is aetuatsd 
the members are forcibly spread apart and 
operate to eject a projectile from a propatttaf 
device secured to the masters adjacent tfti 
fra# ends thereof 

automaton—b. j. ftesnuAMs, «ats 

South fird Bin LouteriSfe, Ky lids tiapreve- 
meat pro rid— a dsri— with mean# for wcw 
lag tha eat— taridantal to and In —to 


ftpoud—stwitfc tha actio* «C a vakitie; and 
pro*— 4 %a* for movtng earttto perti— e of 
tha auto mato n In toa-tutton of toe mm* 
ment 0f a human Sgara, to produce da amus¬ 
ing and totevestihg top—don on the ob¬ 
server 

CAROUSEL*—V F, Ma*o*ls, Cokey Iriaad, 
New York, N Y This invention relate* mor* 
particularly to a — sol of the portable or 
knock-down type. It provide* a Hovel column 
structure and mounting therefor whereby toe 
column can be easily and quickly pat up or 
taken down, and whereby the column will bn 
strongly and rigidly braoed. 

TOY PISTOL.—U S Bixtna, earn of XMv 
ton Hardware Co, Kenton, Ohio. This in¬ 
vention provides a toy pistol baring an anvil 
within the pistol casing with a rcca— In the 
casing In front of the anvil so that a pro¬ 
jection on the hammer will be disposed over 
the anvil and In the recess when the hammer 
is seated on the anvil, to prevent sparks from 
flying when a cap Is exploded against the 
anvil Ihe hammer Is constructed to form a 
continuation of the upper surface of the casing 
when the hammer la seated against the snrit 

GAME APPARATLB,—L. U IttAN—, Clo¬ 
ve rdale Ore The primary object here Is to 
provide a game of skill that may be playsd 
by parties of both sexes either indoors or out# 
whtreby to furnish amusement and moderate 
exercise for the body without running or stop¬ 
ping thus affording wholesome recreation and 
pleasure 

COMBINED FLYING AND SPINNING TOP 
—B H Lia>vd, 257 Ath Bt New Yotk, N Y 
THU Invention relates more particularly to 
flying and spinning tops of that type In which 
the firing Hem* nt ia given a high rotative 
Mpeed by lx Ins moved quickly along a screw 
and finally thrown off the same, whereby the 
said clement will fly through the air and 
ultimately light on tha ground, floor or other 
surface and spin until Its force 1* expended 
fertatslsfl to Vtkldss 

MOTOR VKJIIIf LF SPEED CONTROLLER 
—T ikiuoLAs, 80 Malden Lane, New York 
NY 1 he present Invention relates to motor 
vehicle controller* particularly suitable to 
motor v chic lea propelled by internal combus¬ 
tion engines and especially to those controllers 
which are designed to control the maximum 
travel speed of the vehicle to a speed proper 
tionate to the load carried by the vehicle. 

BIOWKR FOR SIGN \LlNO DEVICES — 
Nblnon Nxbjobq, 420 Han Antonio 8t*, El 
Paso T* x In the preaent patent the 
blower consists of a seat having upper and 
lower compartments divided by a partition 
having a valve opening, with which a valve 
cooperates there being spring* for holding ths 
top of the upper compartment extending up¬ 
wardly so that as the occupant of the seat Is 
moved up and down by the unevenness of tbs 
road, air will bs drawn in through valves in 
the bottom of the lower compartments and 
this air will pass through the valve opening 
In tba partition of the upper compartment, 
where It will be compressed to be fed through 
a pipe to a pneumatic signal controlled by a 
valve In the pipe 

AUTOMOBILE CRANKER —J D Wm#U- 
vbr, Milford, Fa Among tbs principal objects 
of the Invention is to provide a mechanical 
cranking devlcs adapted to be easily, quickly 
and reliably attached to the ordinary median 
Ism of an automobllo motor which may bo 
operated by tbs driver of tha car while seated 
In his place. 

AUTOMOBILE JACK,—C XL Datipsok 
O xana, Tex This Invention relates to a 
hoisting apparatus, and more particularly to 
an automobile Jack adapted for use In lifting 
the vehicle after the same la stored In a 



AttTOMOriLg JACK. 


garage, whereby a constant presto re on the 
tires will be avoided and the making of nec¬ 
essary repairs feetHteted The Invention com¬ 
prises a plurality of casings mounted in and *' 
extending below the flooring of the garage, 
oaefa of said casings having a Ufting member 
in the form bt a screw spindle werttealKT 
movable thereto* 


DESIGN FOR A DOLL OR STATUETTE.— 
R- *. IIALTC, 10148 101 st 0t* fltaumten, Al¬ 
berta, Canada. The head of tha doU hM long 
Roaring halK artth an aqoUipe tax hag eye- 
brown, and a tong heard extMtog too* the 
ehto# tbs body being ends, with a allghtiy to 


JtinMtoto ot any et feana patent* wftR 
tofamtehedhy fee ftetmivto A***tcA* fee 
to* tonto ttota TMsee atnto fed mh*ht at fea 
was s w is i^i 



a phrase or a fact? 


JS THE Cadillac, in fact, the Standard of the World ? 

Is it the one car which is accepted as a pattern of excellence and efficiency ? 

Look back over the past twelve years and ask yourself what other car has wielded 
so wide an influence over the industry 

Ask yourself if motor cars, as a whole, are not better cars today because of Cadillac 
progressiveness and Cadillac initiative 

You recall that the first Cadillac was also the first practical, enduring motor car 

You remember the period in which the Cadillac inaugurated the thorough stand¬ 
ardization of parts 

You remember that the Cadillac accomplished also the first production m large 
quantities of a really high grade car at a moderate pnce 

The introduction by the Cadillac of electric starting and lighting is still fresh in 
your memory 

And you know finally, that the Cadillac as a climax to its other constructive con¬ 
tributions to the industry, brought forth the high-speed, high-efficiency V-type 
engine 

Around the world that V-type multi-cylinder engine is admittedly at the zenith of 
design and of efficiency 

And the Cadillac has pushed the process of perfecting the V-type engine to the 
highest point yet attained 

Upon its first appearance, the Cadillac Eight received the unique tribute of a 
larger purchase on the part of other makers than any other car has probably 
ever known. 

Its scientific design and superb workmanship compelled their most intense ad¬ 
miration—its performance was pronounced nothing short of marvelous 

If the Cadillac had not been the standard of the world before, the V-type multi¬ 
cylinder Cadillac would have made it so 

It has become the standard of the world m smoothness and in swift acceleration, 
in flexibility and in hill climbing power 

It is the world’s standard in its incomparable roadability, its luxury, its ease of 
operation and control, and in absence of fatigue after long journeys 

These characteristics, added to its world-wide reputation for dependable and 
enduring service, have furnished for the industry, new inspirations —new 
incentives—new goals for ambitions. 

It not the Cadill ac deserving of the title it has so long and so honorably held ? 

Is not the Cadillac, in fact, the Standard of the World ? 

Styles and Prices 

Sted»fd«8V«ApMMflCtf Otf.ftvcpCMeacerSAloatndRoAdstv.iaoao Throe ptweoffer Victoria, $2400 Four passenger Coupe, $3300 
rtr« Seteopassei^er Limousine ,$3450 Bohn, $3600 Prices include standard equipment FOB Detroit 
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Experience— 
Best Teacher 





New Year* Day, 25 year* ago, our Vice- 
^ Pro* and Chief Engineer, Mr A E Do man, 
produced and ran successfully His first Motor Gener¬ 
ator for Starting and Lighting For 25 year* he ha* 
been continually improving and perfecting 

What is the Result? 

FIRST Our Single and Two-unit System* which 
are a* near perfection a* it possible m the pres¬ 
ent state of the art 

SECOND —A big new plant five times as large as 
that which we are vacating, and 1000 times the 
original plant's capacity 

THIRD —Orders on hand which will use over 
one-half of new factory facilities 

Lot us prov* to you, u we haye to other* by 
comparative te»t* that our daunt for superiority 
are based on facts— 

DO YOU KNOW IT? IF NOT—WHY NOT? 

DYNETO ELECTRIC CO. 
SYRACUSE, N. Y. 

European R*p»***nt stive t 
BENJAMIN WHITTAKER 
S Norfolk St., Strand, London, W C 

Electric 
STARTING 

and LIGHTING 
EQUIPMENT 



What la a Comet'* Tall 

(Concluded from puye 1M) 

| emissive [that la, cotnpo«ed of bands due 
I to light emitted from glowing gas]. On 
May 11th It had changed to one nearly 
continuous [or, as explained above, the 
light was sunlight reflected from dust] 
While on Mny 23rd it had become largely 
emissive again and grew more so as time 
weht cm," Thus, at the time when thone 
portions of the tail were being thrown off 
which reached the position of the earth 
ftn May 19th, there was an unusual 
prevalence of dust in the cometary **nuum 
tlon, and to this extent, at n»> rate, 
there la evidence favoring the supposition 
that the atraoapherh dust effects if of 
cometary origin, may have been directly 
due to cometary parthlos, and not neces¬ 
sarily to (WH*ondnrv nuclear enlargements 
of on otherwise invisible molwulnr emaim 
tlon The guaeous tall wns confined to 
rather narrow streamers which were 
often bifurcated in a peculiar way The 
dust tall, always simultaneously present, 
tvon though it may have been the fainter 
of the two, which was practically the sole 
appendage from May 11th to May 23rd, 
11)10, had an entirely different shape from 
the gaseous tall The dust tail was 
broader than the gaseous streamers and 
Included them without sharing their 
structure Its borders at some distance 
from the head were also diffuse, espe¬ 
cially the southern border on the morn 
lugs of May 18th and 20th (civil date) 

During a large part of the comet’s ap¬ 
pearance, strong ultraviolet bands were 
observed in Its spectrum, produced by 
glowing <>uuogen gas, a highly poisonous 
substance consisting of two atoms of car 
Ih)H and. two of nitrogen In one molecular 
union This spectrum, however, though it 
lietume wry strung In the latter part of 
Mnj and early In June, never extended 
much bojond the limits of the coma, or 
bind of the comet Apparently, a high 
temperature was needed for Its exhlbl 
tlon The hjdrocrtrlwin spectrum also, 
which was very strong in the head, faded 
rapidly In the tall and was entirely lack 
lug after the lirnt half degree But the 
»]H*ctrum of carbon monoxide, not notice- 
ttble near the nucleus, rapidly Increased 
In Intensity on passing into the tail and 
continued unabated to distances of many 
millions of miles from the bead Through 
out Jts course the excessively rarefied gas 
must have experienced the cold of space 
What, then run have been the process by 
which Jho light was produced. Can It 
h«\e been of the nature of an auroral 
glow from a continuous electric dis¬ 
charge? Or is there enough attenuated 
oxypn gas In the Interplanetary spaces 
to progressively consume the bydrocar 
lions as they pass through it, so that we 
are looking upon a multitude of tiny 
flames which appear continuous merely 
iKHHttse they are innumerable, and which 
are continually disappearing to begin 
again at other widely separated points In 
■imte? We can not decide these questions 
offhand, and must watt for further In 
formation. 

For a brief duration, the bright lines 
of Hodlum appeared Intermittently In the 
siKH’trum of the head near the nucleus, 
cei>cclaHy on the hotter side toward the 
sun showing that at these times the tem 
lierature of the nucleus must have been 
near enough to incandescence to disengage 
the vapor of this substance which, In the 
metallic form, distils at about 900 deg 
(enr but might be separated from some 
of its compounds at somewhat lower tem 
Iterators*. This gives us a suggestion of 
the almost volcanic turmoil which mupt 
1* going on at the nuclear surface Under 
these circumstances, the solids of the 
nuclear surface become pasty The gases 
in the pores qf the solid material ore then 
emitted, bubbling out as from the frothing 
pumloe of a lavs cone to form on at 
moephere extending to a great distance, 
l*cause the gravitational attraction of the 
central mass is too feeble to retain or 
condense snob an atmosphere within a 
narrate compass. The gases hre tfctu 
readil^ separated from the main botf and 
are emitted £* considerable quantSt?, At 
flnfe towards the heat-produdng 
tvafetaaUr chap tar* ba<**ard to «*4mt : 
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Patents 


ami spovnin 
Dcomm* 


SSS FStreetTWaaMagton, D Cm In rat. 

_ 

registered, Pe ri gn PsMrts end r s rsl ii l 


with 

or 


sOs eecurdd, 

A PfM Oikia 
ability of an Invents 

to any Inventor fttmL.__.__ ___ 

or sketch and a brief aeacriptloa of 1 
device la question All comnunjcaUoaa i 

atrlctljr conffSential Our Hta4>lssli_ 

Patent* will be sent free on roqoaat 
Ours i« the Oldest agency for se cu r i ng 
patent* t It was established over aeveety 
yoars ago 

All patent* secured through a« are de¬ 
ter! bed without oo*t to patentee In the 
"" American. 


MUNN * CO. 

SS3ft*eadway VsMMk fMvYerii 
Brooch Officet Oi F Stmt, WadtuSiq A C 


Annual Subscription Ratos for the 
Scientific American Publications 

Subscription on* voar $3.00 

Poe tag* prepaid In United Bute* and poaeesWon*, 
Mtiioo Cuba and Panama. 

Subscription* for Foreign Countries, one year 

po*to«e prepaid $4-60 

Subscriptions for Canada, postage prepaid 1.76 

The Scientific American Publications 

gtdpntlflc Am«Hnan (established 1845) S3 00 

Soientifle American Supplement (eatabllaksd 

1870) 5,00 

Tbs combined subscription rat** and rates to foreign 

eountri** including ( ongda will be furnished 
upon application 

Remit by postal or eiprrm money order bank 
draft or cliack 


Classified Advertisements 

Advertising In tbls column 1* 75 cent* a line. No l*a* 
than four nor mure than 12 line* accepted Count 
•even word* to the line AU order* muit be accompanied 
bv u remittance 


BUSINESS OPPORTUNITIES 

INTERNATIONAL Patent Agency Patents and Trade 
Nark* In ftouth America, especially chile and Wsa* 
Ooart Countries. Louis Hernecker, Engineer, MaMUago 
Chile oa*m* 9m, 

SITUATION OPEN 

A BALB8MAN WITH TECHNICAL XDUOA* 
TION AS MECHANIC AL ENOINBER. W# have 
an opening for a raan who ha* received a tsehateal 
education os Mechanical Ifnginasr and who h *xp«ct- 
enced aa a aal—nan, to beeome Head Salesman at our 
Heavy Capacity Automatic Beales for factory and ware* 
house uses He should not be younger then thirty nor 
older than forty year*. His personality rttouM be mb as 
to at him to isecriata eunce—fuity with travelling nlnaga 
and prospective pm-haser* ct Heavy Capacity Beales. 
This will be a traveling position The man ihoqld make 
his rsetd en ee In Toledo but will spend only one-third of Us 
Ume here In our factory often and two-third* ka the geld 
He must be qualified to talk with authority on the sublet 
of Mwhinki with FiKorr (hjpwlBtodfnMi BDfthMn ™ 
ftctsnUfie Men, as well as to oo-operste sffeetivsfr with our 
own sorps of Engineer* m the development of the Heavy 
Capacity Bcalss. He mu*t Have executive abfpty and be 
qualified not Only to *eU the scalse hlinartf bet to sna k y 
Instruct and direct other aalwnan Thla la a dWMUl 
position to flu. It requires a man with an unusual irate- 

sL w «a^rtu*s' SvSr'jsirt 

Toledo Ohio All eommukatloH will be gs 
strictly confid e nt i al. 


PATENT RIGHTS III I « Canada) Sheet Mu* 
Turner] sell outright or royalty patented 1618. never on 
market, praetkhl. low manufacturing east, recall pries IS 
O S8 Andros * Rideout, Bouth BsrwtahTMelns. 

FOR BALE OR HOTALTT—1 
end thruet eared far 
parttoulare ad 
Canton, Ohio. 


OTALTT—Improved Boiler few 
by Bad at lie ari » of the RoU. 
W T H UTHER . 918 Mifteo 


Per 

Ava. 


CIVIL SERVICE EXAMINATIONS mm fee way to 
feed Qovsnuasnt portftooa. I can eoao* ran by matt 
at small east Full particulars free to aar Amriean 
efUesa of *tghte*a or over Write todayler Bioktri 
C E-M, BartBepklna. WagUngto^ D C 


Rune km laaocreturf— No 


raturf™No ma^paafkie torch 

r u R Navy and an- 

__ _national Motor, and h 

aaa na 

oovsrsd Writs ta Dspt. A H JBo-Lud 
1790 Broadway New York. Bote : 
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Equivalent of 

1 to 3 tons 
“Dead Weight” 

lifted off every truck by 

GOODRICH 

, w 

(formanrat Band Type) 

wire: le s s 

TRUCK TIRES 

Goodrich “P. B. M (Permanent Band 
Type) Truck Tires reduce the weight 
below springs from 100 to 300 pounds 
per truck—because all accessory metal 
tire fastenings, such as bolts, flanges, 
rims, etc., are eliminated. 

Multiplying by 20, this (tn lessened wear and 
tear upon the mechanism) is equal to a reduction 
m “dead weight” above the springs ot from 
2,000 to 6,000 pounds—-or 1 to 8 tons per truck 

More miles and speed from the same amount 
of power, lessened depreciation and fewer 
repairs, sum up the results. 



IT oqit* A reduction of one pound in 
■EeRRjJAE lCviO # weight of tires (or any port ot 

a truck beknr the springs) If equal in reduced Strain up< n the 
mechanism to a reduction of 20 pounds in weight above the springs 


A stronger, lighter, better protected tire 


The elimination of accessory metal parts permits of a hcaxner # 
stronger base in Goodrich “P B ” Jhres, which strengthens 
the whole tire and wheel—yet lessens total weight per wheel 

The upturned sides of the steel base are distinctively Goodrich 
in design They protect both tire and wheel from the effects 
of “side swiping” street car tracks, curbstones, etc Ihcy 
are strong as pyramids and will not rupture They are of 
proper height to fully guard the junctions of tread hard 
rubber sub-base and steel base against separation as a result 
of side blows yet not so high as to interfere with tin jail 
wearing down qf the tough , resthent tread rubber 


Writ* for folder giving fml I dmtaP ■ Thm Goodrich 4 P B, Tirm has no paars 


The B. F. Goodrich Company 


Malnrt of the Celebrated Goodrich Automobile Tore* 


Most in thm Long Run 


Service Station* and Branch#* in All Principal Ode* 


* JUST PUBLISHED! 


Thm Moot Noodmd mnd Ummful Book on Automobllmm Evmr Writtmn 

Accurate / Authoritative f Dittmctive I 


D—IT FILLS 





psxs 

in 



JUST PUBLISHED 


A New, Complete Book for every Ford Owner, Dealer, Salesman 
and Repairman. 

The Model T Ford Car 

fBHWa, Its Construction, Operation and Repair 


tHEMOGCLT 

FORD CAR 


By VICTOR W PAGtf M E. 

Author of The Modern Gaeohne Automobile etc 

360 (5x7) PftfM Over 100 Specially Made Eagrav 
mg* and 2 Large Folding Plates 

Price $1.22 Postpaid 


■ *—Is«sr~* Thi« to the MOST COMPLFTB and PRACTICAL 

u 1 _ 1 J J instruction book ever published on the FORD CAR 

AU part* of the Ford Model T Car are described and 
illustrated in a comprehensive manner—nothing is !«ft for the reader to guess 
at The construction is fully treated and OPFRATING PRINt IPLES 
MADE CLEAR TO EVERYONE Complete instructions for driving and repair¬ 
ing are given Every detail is treated in a n >n technical yet thorough manner 
This book Is written sgecUHr for FORD DRIVERS AND OWNERS by 
g recognised automobile engineering authority and an expert on tbo FORD 
who has driven and repaired Fora Cars for a number of yearn He wr U« 
for the average man m a practical way from *w t ml knowle hr AJI RE 
PAIR PROCESSES ARE ILLUSTRATFD AND MJLLY bXlLAINFD 

WRITTEN SO ALL CAN UNDERSTAND—NO THEORY NO GUESSWORK 
AUTHORITATIVE—UNBIASED—INSTRUCTIVE—COMPLETE 

Contains Spmcial Chapters on 

tad their functions Tho ro d Three Po nt H m *mkm Hystem 
■Construction— Tho Pord » kIv Th" V rd lower HI* t Vic 
Ml* How the one tie works tbo fuel supply ■>■(« Um 
epollo# lu rlr4Wo Inductioni ( II Hystom Artlon Ri 
* Ford—Wiring Dry t HI Better!** Muter VII rstor Mystetn* 
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CoroNA 

Folding Typewriter 




For 

Your 

Personal 

Use 


JU&U 

THIS booklet givr* 

^ tb* ntniri of 
tarn* 350 rf ibr fifty 
UtouMiid ow ( ic/-« of 
Coron**—prominent 
indlvkkimU xrtdnrrat 
in «V(*y Imm—C ol 
TVodore Roo**v*lt 
J*ck Latwlau Sitnd- 
•rd Oil CacDpnny 
We*t«rn Electric Co 
U S Government 
and other* 


P\0CS your work require you to do conaidera- 
ble writing personally? 

You will find the Corona a wonderful conven¬ 
ience and help 

This rsmsrkttbls writing machine will iypt perfectly 
your correspondence manuscripts, reports and give as 
many carbon* as desired 

It is easy to operate —it is durable —and has every up- 
to-date improvement 

That much could be said for any high-class office type¬ 
writer But here a where the Corona has a unique 
advantage —you can um it anymAere—at home in the office 
and when you travel, 

11 weighs only 6 lbs and can be carried like a camera 
in its handy carrying case (furnished at no extra cost) 
Or it will easily go in >our grip. 

Send for literature descriptive of this 
remarkable $50 machine, and the 
name of the Corona agent near you. 

Corona Typewriter Co., Inc. 

GROTON, N Y 

NEW YORK CHICAGO SAN FRANCISCO 

Aganciaa in mJt principal citlas 


|Tb« day of imperfect 


Perfect AM to Hearing 

tetters Is the only setsntlfle Instrument fo 


The User* is the only sotentlfle Instrument for 
tbs Seat « marsatously eovsr* decrees 
•THand, every rue* «f too* of the beoiaa ssr 

****** Book 

rfoL/ Hiui uiraoi«tco.iM. 
a Book I D«k an ww muim.n.v 


WANTED 

MEN WITH TECHNICAL TRAINING 

for tlir Student Kiiulmer s ( oursfi of the Generul 
KJc<tilc Company Wort lnUutUa tiling of all 
typ i of ekevuMl apparatus Opportunities for 
aJvimrmcut ill the G tt Organisation Addrrw 
SrvrHuy St mints CommUiee t*«iwral Ehctric 
Coiupauy Stbc icitaily N Y , 


THE ENTERPRISE MANUFACTURING CO 

XtTAlLtnTD 1 M 1 raiD 1M 0AHTM MU SM M 
AKRON OHIO, USA Dept 43 

CONTRACT MANUFACTURING IN 

METAL GOODS 

SPECIAL PARTS TO ORDER 

METAL STAMPINGS 

WIRE FORMING AND POINTING 

SCREW MACHINE PRODUCTS 

Expert Die Makers 

Buffing Polishing Platmg and Special Finishes 

NOTIi K E*4ii him fun l*k*l qpoa pundplfll dray 

(nf* •pt' ilk *u vo* nr *«mpU)*—tSu IsMrr prsfsrmL 


r Toros night Into day I 3 *199 
m eiswle power 


SAVE TOOL TEMPER 

•Jlffiftp' C'lurrtand OrlndaMmoa are goo u- 
in* standard Berea awl Huron 
slones, the sharpcMt cuUlagind 
PR smoothest wearing grits. "Tsed 

r ft by a lanre perrentageof mechan- 
... u ,r *- machinists and Industrial 

n , I— UU4.I Kb****. Wo supply 

Cleveland Grindstones 

fn a variety of jmts each carefully sataotod by our 
expert graders of fiO years ospertance. No soft or 
flint spots We are JargttU producers aud guar- 
I autae satisfaction Write fur Illustrated catalog 1 


expert grader* of so years oapertence. No soft or 
I flint spots We are largwt producers aud guar- 
I autee satisfaction Write fur Illustrated ca£dog 

THE CLEVELAND STONE CO 

_ 1IHUMIW.WW CLZVUAND, OtDO _ 


NUS 



tlon tom-d lately opposite to dig ftftfc, 
though not always with complete raft* 
larity, There are fluctuation# both to tto 
length and the brightness of the tatt, and 
these art probably competed with the 
thermal vicissitudes In the nucleus. 

The path of the gaseous particle* U a 
bletid oC their original orbital motion and 
a MW and more rapid velocity imparted 
by the action of sunlight This action, 
fo r ea r e ft by Maxwell, but actually dtaopv 
ered by the Russian physicist, LAMdeff, 
and applied to explain the formation of 
romefe tails by our own Nichole and 
Hull, la a sunlight pressure whose effect 
tH*comee very great when the maasea of 
the particles are small and their dimen 
Klona approach molecnlar else The par 
Melee are then repelled at so great a speed 
that they reach the utmost limits of the 
tail In a very few days, and then cease 
to glow, either because they are no longer 
linniuleScent, or are consumed, or pus 
Hllily because they uro so widely sej*a 
rated that they uo longer conduct elee- 
trklty The tall seen at any one time la 
therefore not the same tall that la wit 
nessed some days later The latter la 
n wholly new formation This was well 
Nhown when, on the evening of May 20th, 
the head of the comet having passed be¬ 
tween us and the sun (or from the morn 
lug, or western elongation, to Its evening, 
or eastern elongation), was seen by Bar¬ 
nard in the west one half deg in diameter, 
the nucleus like a yellow, nebulous, 
second magnitude star, and Its spectrum 
was photographed by Hllpher, but with 
not enough tall to be certain of It Rem 
Hants of the huge UO-deg tall were still 
Wslble In the morning sky, but the new 
tall which was to be seeu In the evening 
ou later dates, had not yet formed. 

In order to confirm the hypothesis that 
the velocity of particles In the tall Is truly 
produced by the pressure of light, It whs 
highly desirable to measure this velocity 
Dr Lowell, having at his command some 
JOO photographs of ITalleyV comet, taken 
at hb* observatory between April l«th and 
June tith, 1010, set himself the task of de¬ 
tecting a sufficient number of knots, or 
observable Irregularities In the tail, to be 
able, by timing their progressions, to de¬ 
duce a series of values for the linear 
velocity of a particle at different distances 
from the nut leus If the light pressure in 
question is really acting, It should give a 
continually Increasing velocity as the par 
tide recedes from the nucleus. If, on the 
contrary, the original velocity has been 
given by some Impulse, anti there Is no 
light pressure, Ihe solar attraction will 
continually retard the motion. The fol¬ 
lowing observation, which was made by 
Dr Lowell on the evening of May 23, 
1011) definitely derides In favor of the 
light pressure theory 

Tail or Uaij Mr ■ Co wire 



to totito #we* 

sbo«to 

to*fro csr- 

tftt&ly $pc ft* manner catted fpr 

Hr the pc****, mk 

atocnr^kll <tf wjfW’ ft tm fiMow molft- 
ctoft ft for r*v* ftThPft* 

ctol absorbed Offo*- 

thdoca* 0oogh teur a frsctkm of the strn- 
light is a ft tetito i the mass to ha tooted 
is so email that a large velocity cam be 
generated. And ft> far as one can set, Mds 
motion of refetetooh under protons bt 
light from the sun must continue until the 
far away son is only a star ftmoag t^e 
heavenly host, end Its pftytlcftto^ Ughtf- 
pressure Is annulled by teat of other 
stars, and comparative quiescence results 
under the influence of the general stellar 
complex 

The PoUab Famtoe 

(CcHcln4nX from jm gd 140) 

What will he the economic effect upon the 
states of our Atlantic seaboard during 
1916, as the wonted potash ration la ladl¬ 
ing for their cotton, corn, potato, and 
tobacco fields, for the Intensive culture 
of their thousands of truck gardens? 
Farmer# and gardeners will furnish the 
customary supplies of combined nltrogap 
and phosphates, as they plow, aiuk fteefi, 
and till They will perform^S|pftame 
amount of labor pay the satoKjpftfent of 
tavi*s or the same rental vtiSFjet, every 
Intelligent southern planter knows that 
when he formerly harvested 10 bales of 
cotton, he may this year have but S 
lmlea as n return for his labors, where 
he usually gathered 23 bushels of beans 
lK*r acre, he will now gain but 14 bush 
els where he ordinarily harvested 7b 
buHhels of corn per acre, he can now hope 
for but 82 bushels. 

It would not 1 te a complicated problem 
In mathematics to calculate roughly what 
will be the economic loss during the pres¬ 
ent year. In any given state, atich as F10r 
Ida or South Lsrollpa^paitot&nt Upon the 
absence of the normal potash ration. 

We are now taking stock In man 
branches of the nation's Industrial aeth 
lty On every side the dominant note* 
are " Emancipation from Dependence 
Upon Foreign Products! M 11 Creation of 
Self Contained, Comprehensive, American 
Industries! " M Utilisation of Our Natural 
Resources! ” 

What is the lrearing of this newly 
awakened spirit of industrial lttdepend 
encC'Ppon the iiotash situation? Is there 
a possibility of temporary relief? Is there 
a prospect of permanent freedom from 
dependence upon Transatlantic sources? 

To answer these question# Intelligently 
we must know the nature of tt)e part sup¬ 
ply of potash sattot VTo must further 
consider to what extent such salts are 
present to the mineral wealth of our land 
Finally, we must note the steps requisite 
for their economic utilisation. 

Souroaa of Potash 

Hitherto our domestic supply of potash 
compounds has come almost exclusively 
from Germany, dlipqtly or Indirectly 
There was a small Import of saltpeter 
from India, aud of carbonate potash 
from Siberia, Turkey, and several Xtaro* 
pean countries* Otherwise, in common 
with the rest of the civilised world, wi 
depend** upon the famous mtoes of ftt*** 
furt to Gerlftsay , ^ 3 

tt w *tm vmttMtiii, fedafean 

«t potub to «xrlcalta(4 

known, tbudu to th* Urir«MtatMnr'«nd 

A— _1 J* 
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During 1915 the 
total product of the 
United States farms was 
over ten billion dollars 
That was more than 
four times their mortgage 
debt 

Our business is to select 
and purchase the best of 
these mortgages and offer 
them to you for invest¬ 
ment. 

Write for list B 5 
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The result Is glmi in Its original tab 
ular form, because It seems to the writer 
that the figures are more impressive than 
any description which he could offisr The 
swiftest velocity amounts to over 2JKXV 
000 miles to one day Similar, but slightly 
greater velocities were obtained by Prof 
Barnard fpr a different knot on June 6th, 
1010 completely confirming Dr LoWelps 
measurement as to the fact of accelerated 
motion. Tfcat tho Increment of the 
velocity is not perfectly regular, Is due 
In part to the difficulty of identifying the 
precise center of a vaguely defined knot 
But In part such variations are presum¬ 
ably due to Colli*tons between rival 
masses, and ftfere to be anticipated* Tbs 
very terms of the knots suggest local dto 
tarbancss anft.wfatritog masses. 

Another fftftf of very great Importance 
appear* when the obftervatiek ts teemetoed 
with further totottftatlon gfren 1 by the 
spectrograms^ *" simultaneous 

Dr. 

*P«<nW wjSfcj, «todfc «HW 

^totoafthstoiw “v t thO: gfttodhtoh 


to th* brtltlant nMwttnc 

^bguw 0r 

tfc* plMrtfc.ai# <4,~» 

*«awr imam, fefitm 
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of the foadlnf plant* In tfca United 
States* tide UbtW doiw with Rice's 
GteteMiU Whiter 
It wffl not tarn yellow lflca other white 
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ALL OVER THE WORLD 
SIMONDS SAWS ARE USED 

wherever wood is cut or structures air 
built You can find Simonda Saws in the 
jungle* of India and Ceylon as well as in 
the nig timber of the Northwest—where 
the elephant does the hauling or the rapids 
of an Ice-cold mountain stream tote the 
wood—their quality is recognised the 
world over 
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W OnUflafT MM* (tato, iuirta* « feptfc 
|«ffrom 1,300 

We create MAttrWt, aaiwd by custom- 
aty methods, and brought to the torfare, 
te refined by grac e*** of leaching and 
crystallisation, not tmUks those employed 
to concentrating Chile saltpeter, in the 
land of Its occurrence* Various well 
known commercial grade*, consisting of 
chloride or sulphate of potash, or mix 
tore* of the two, with variable amounts 
at magnesium nits, and containing from 
20 to 03 per cent of actual potash, K,0, 
ace thus prepared. 

The mining and purification of theae 
potash salt* of Stassfnrt, begun In 1861, 
has become a great national industry 
There are now 116 mines. The operating 
companies are closely united in a com¬ 
bination for selling purposes, which has 
a control boresn and 010 officers. The 
mines themselves give occupation to 2,200 
officer* and 86,000 laborers. The average 
dally output of crude salts Is about 40, 
400 short tons. The annual output in 1011 
was 10,700,000 short tons. About 40 per 
cant was used directly for fertilising pur 
poses, chiefly In Germany The remain 
tier was submitted to refining processes. 

The transportation of the genera) share 
of this great output, purchased by the 
United States, would require the services 
of about 200 steamers of 4,000 tons each 

The fleet te now lying idle, and there la 
a potash famine in our country 

American Sour oca of Potash 

Let us take on luventory of our domes 
tic resources. 

First, there Is a vast amount of potash 
In the refuse from the harvested crops 
On an average, 80 ixiunds are removed 
annually to each acre under cultivation 
Home part of this Is found to the grain, 
tubers, lint, etCn which leave a farm A 
much larger part Is contained In tha straw, 
stalks, bay, vines, etc, which arc apt to 
remain on a farm, and be consumed by 
domestic animals. Thus a bale of cotton 
(600 pounds) contains 2 pounds of potash 
The cotton seed, separated from it, con 
tains 12 ]ionnda The 2,000 pounds of 
stalks, on which It grew, contain 37 
pounds. Again, 20 bushels of wheat eon 
tain 6 pounds of potash The 1,500 pounds 
of straw, accompanying it, contain IT 
pounds. The dried excreta of domestic 
animals, fed on these crop residues* con¬ 
tain USS per cent of potash. It la evi 
dent that by a rigid practlco of feeding 
all crop residues to animals, and carefully 
conserving the manure, or else by lncor | 
porating the residues in the soil, a notable | 
saving can be effected Tobacco stems 
from Kentucky contain 8 per cent of pot¬ 
ash—an extreme instance. 

Wood ashes are In some sections still 
abundant. Hard wood ashes contain from 
18 to 46 per cent of potash The ashes of 
conifers contain from 14 to 20 per cent 
There is an opportunity for widespread 
care in avoiding waste to this connection. 

The potash of the cane and of the beet 
root Is largely concentrated in the mo¬ 
lasses Of the sugar refineries. Home 20 
distilleries make use of this molasses 
The dally loss of potash to their waste U 
106 tons. Methods have been recently 
devised to rescue this amount in a form 
available for use as a fertiliser 

There are several sources of the alkali 
among non-cultivated growth Thus pine 
straw contains from 0-21 to 041 per cent 
Of potash. Marsh grass contains from 
084 to 2-88 per cent 

The most Important of the** plant 
sources, provided by nature, Is found In 
seaweed The marine growths of the Pa 
clflc are much richer In potash than those 
of the Atlantic. Along our Pacific littoral. 
Including the coast and islands of Alaska, 
an annual crop of kelp awaits harvesting, 
containing potash valued at $90,000,000 
No plowing, or seeding, or cultivation Is 
required* The bountiful gift of Nature 
awaits the hamster Dried and ground. 
It presents a fertiliser conta inin g, on an 
average 3$ per cent of pure potash. It 
can b« suit collected, dried, ground, and 
transports* to Sooth Atla n ti c posts, at a 
cost m m M*r*t dodare Mow tho 
ante mm Hit* for Kfcwsfart < teflto, 



“There Goes A Mullins 
Twenty Footer 

*TpWTLNTY feet of beauty and strength, grace and 
powe r— a veritable automobile of the waterways. 

Exclusive designs furnished by America's foremost 
naval architects, give every Mullins boat that individu¬ 
ality of line. Twenty years of knowing how is respons¬ 
ible for its smooth, leak-proof; puncture-proof steel hull. 

Xermath, Sterling, Imperial, Ferro and Pierce-Budd 
two and four-cycle motors, so installed as to reduce 
vibration to a minimum and patented silent under¬ 
water exhaust, make Mullins the cleanest and quietest 
boots afloat. Safety I Comfort of mind and body 1 
Service I Motor boating at its best 

Every boat a finiohmd product, guaranteed as to 
speed and durability Hulls of steel, having greater 
resistant qualities than one inch oak planking and 
air-tight compartments 'fore and aft, spell safety 

Don't bay * boat for any purpose until you 
bav* read th* Muffin* catalog — -fro* on request 

THE W. H. MULLINS COMPANY 

712 FRANKLIN ST. SALEM. OHIO 

World** Lmrtrott Mama faviator* of Stool and 
Wood on Pimatmr* Boat* 
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MULLINS 

STEEL BOATS CAN’T SINK 
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„ i Button An 
Office Telephone 

Use the same wires, the same bell or buzzer, 
the same batteries. Just get these two simple 
little Western Electric Inter-phones, 
and hook them onto the buzzer wires—one at 
your desk, the other near the buzzer 

You can then telephone for what you want and get 
your answer on the instant, without having the office boy 
or dark waste his tune in coming for your message This 
simple arrangement saves time at both ends of the line. Most 
convenient, and stops the confusion of running back and forth* 

We Will Send on Approval 

Western Electric Company 

463 Wort Street, N*w York 
500 5. Clinton Struut, Chicago 

Wo will ship you th*M 
Intur-phonu* by parcel 
poet, all ready to con¬ 
nect, on receipt of $0.75 
Your money back If not 
■atiaflad. For foil par¬ 
ticulars and direction* 
for attaching thasa 
IfKter-phonaa, writ* for 
Booklet No. 60-AO. 
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Bossert f gctibUT Homes 

M Net Etm * fun to Bif 99 

At a Clear 
Saving of 95% 

on labor alone Redibilt 
Homes are stronger, 
stauncher, than any house 
built by any other method 
Withstand storms, rain and 
wind, like a seagoing ship 
Built on exactly the same 
principle. 

The Reason 

Redibilt Homes are built 
of sections — not merely of 
naiied-together lumber, but 
sections that are mortised 
and tenoned, tightly fitting 
one into the other Then 
they are bolted together, ls ^ 
anything stronger upegfn- 
able? ' 

Each section consists of 
two heavy walls, separated 
by a inch air chamber, 
which in turn is insulated 
by a lining of heavy felt 
paper. Constructed like a 
hollow tile, with the extra 
insulation added 

A vast array of special 
machinery makes the accur¬ 
acy of fit and the low cost 
of Redibilt sections possi¬ 
ble. The cost of duplicat¬ 
ing a Redibilt Home by 
hand labor would be pro¬ 
hibitive. 

Full information, 
construction details, 
new and 2 +$tory 
models and prices, in 
our new, large cata¬ 
log just off the press • 
Write tor it today . 

LOUIS BOSSERT S SONS 

Builders of Bungalows for 
MS Tears 


T- 
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present to increase tbe value of the an¬ 
nual crop by $80,000,000 
Turning now to mineral sources, we And 
several lakes in California containingsuth 
large amounts of potash, that it is quit© 
feasible to use their brine and sediment 
as materials for the extraction of ixitns 
alum sulphate and other salts of the 
metal 

A mu(h more important source Is in the 
alunite of Utah, Colorado, him! Nevada 
Tlie mineral, a double sulphate of pot 
ash and alumina Is roasted iu order to 
drive off the sulphur trloxlde combined 
with the alumlim From the residue, po¬ 
tassium sulphate is easily extracted by 
water, and the resultant solution U evap 
orated to dryness The deixsdts at Marys 
vale, Utuh, are amplo enough to supply 
all of tbe iKitash required bv this coun 
try fur a century to <*ome The explotta 
tlon of these deposits, on a fairly large 
scale, has already begun 
The many veins of ftldspar, with pot 
nsh content ranging sometimes as high ns 
15 i**r cent, oomdltute a vast reserve of 
the alkali, awaiting an economical process 
of extraction Quite a group of chemists 
are actively engaged upon the problem 
Ihemlcully it has been solved Capital 
Is still hesitant ul>out Investing heavily in 
any of the douen promising methcsls, 
worked out on a scale Imyond simple lab 
oratory experimentation 

Can W* Have an Independent 
American Potash Industry ? 

At present the prices for Gtrrnan pot 
ash salts In our trade centers are purely 
nominal Hates per ton of $400 to $500 
are quoted, but there Is practically no 
stock of the salts available The price for 
the moat common form the muriate or 
chloride, containing HO per cent of the 
pure salt (equivalent to 52 7 per cent of 
K m O>, was $38, per long ton in July 1M4 
There seems to Ik* no question but that 
potash, csi>eoial]y in the form of a ferttll 
xer, can be easily supplied from Ameri 
can sources in competition with this rate 
Despite the urgent appeals of omwum 
era of potash compounds, especially In thi 
arts, for supplies at almost any price, 
there Is evidently much delay ubout tak 
ing vigorous, energetic measures to build 
up a genuine national industry A cer 
tain amount of nctlvity Is in evidence In 
the working on a systematic basis, of the 
nlunlte deposits of Utah Small quantl 
ties are regularly obtained at Owen s 
I^ake, ( allfomla, There arc also, a nura 
her of efforts on a very small scale In 
Southern California, and atsmt Seattle 
to build up the kelp Industry And yet 
It all Is so sadly out of proportion to the 
nation’s needs I 

There are several marked dlttirultles in 
the way of a healthful evolution of the 
American Industry 

The aluntte industry of Utah struggles 
with the handicap of heavy freight rates 
across the continent 
The kelp industry of the Pacific Coast 
is restricted by the lack of legislation, 
clearly defining ownership 4n the floating 
harvest within the 3 mile limit, and safe¬ 
guarding the establishment of the req 
ulslto plant to gather, dry, and market 
the valuable crop 

In addition to these very pronounced 
obstacles, there is the inevitable dread, 
if not certainty that no matter what rates 
may be fixed for the sale of American 
IK)tasli iu our domestic market the foreign 
competitor, on the return of normal in 
ternatiounl exchanges, will deliberately 
and persistently reduce the selling prices 
of the Stassfurt products when brought 
to our ports so as to completely throttle 
any attempt at disputing the hitherto dom 
iimtlng factor In the situation 
There is, therefore, room for enllgbt 
ened and farsighted legislation, state and 
federal, to remove absolutely the obstacle* 
In the way of the domesth exploitation 
of our unlimited potash resources. 

There would seem to be, also, a maul 
feat opportunity far intelligent, patriotic 
controllers of capital, to promptly and de¬ 
cisively settle, on an adequate scale, all 
questions regarding the cost of production 
at potatfh compounds from the different 
sources enumerated above. There seenw 
to be little doubt but that the dried kelp 


of the F*dflc will eventually be our 
cheapest tom of potash fertiliser. U 1* 
a moot question from what souroe we cam 
most economically secure the technically 
pure potassium salts required in tbe arts. 

Side by side with a genuinely Ameri¬ 
can solution of the complex dyestuff prob¬ 
lem, should stand an equally national so¬ 
lution of the potash problem. 

The hardships, incident to the present 
famine, must be promptly alleviated The 
economic fabric of American Industrial 
life must never again be exposed to such 
low*, such dislocation, through dependence 
u])on a foreign source for the nation's pot¬ 
ash supply 1 

Naval Militia and Preparedness 

(Concluded }ruw\ page 139 ) 
tended to promote good fellowship within 
the unit and between the various units 
b ntcrtalumenU, dances, smokers, athletic 
t vents and other diversions are enoour 
aged with this end In view 

Each division of the Naval Militia must 
fulfill certain specified requirements 1m 
I toned both by the various states and by 
the Navy Department before it is granted 
recognition In the first place, comes the 
minimum number of officers and enlisted 
men, next comes tbe performance of the 
required percentage of drill duty, and 
then the qualification of a specified per¬ 
centage with small arms—rifles and pis¬ 
tols , next, the qualification of two crews 
from each division on the secondary bat 
tery—fl-lnoh and under—anil, finally, a 
specified percentage of performance on 
ordered duty such as battalion reviews 
und musters and on the annual Federal 
cruise aboard a battleship 

The regular drill season begins on the 
first Monday of each November and ends 
on the last Saturday of May Under or¬ 
dinary circumstances there Is one battal 
ion drift during each month. The battle¬ 
ship cruise lasts fifteen days. During the 
summer, small week end cruises are made 
on the vessels allotted to the various 
states by the Navy Department These 
cruises are voluntary on the part of the 
men and, although regular discipline and 
routine are maintained, they are very en 
joyabl© trips. 

It Is only fair to assume that the over¬ 
age American ritiaen is patriotic As he 
is rfH'ognised to be Intelligent, it Is to be 
assumed also that he has drawn com In 
sinus from the examples furnished by the 
war raging at present in Europe, and such 
conclusions must point to the fact that 
some move should be made by the United 
States toward preparedness not for war* 
but against war Now, as a suggestion 
to the normal American Why is it nec¬ 
essary to wait for Congress to mull over 
tbe situation and finally settle It with 
an eye on the internal political result? 
I**t each patriotic man prepare himself 
to the best of his ability to serve his 
country in the manner that will make his 
services most valuable to hi* country If 
he has a profession, let him place him 
self at the disposal of the nearest Na 
tlonal Guard or Naval MUltU organlaa 
tlon having use for his particular pro¬ 
fession in order that his knowledge and 
experience may be utilised In the training 
and Instructing of others, while he him 
self Is being trained If he has a trade, 
let him enlist In tbe organisation making 
use of that trade, so that his services may 
bt given the maximum value with the 
minimum amount of training If each 
American does his port In this manner, 
Congress will be relieved of much of the 
trouble It Is apparently finding, and ade¬ 
quate preparedness will be tbe result 

New Development, in Military 
Aerosiaaefi 

iQxmdndsd from page 147) 

In addition to this standard type there 
has been developed In Germany another 
type of aeroplane-deetroy er which, how¬ 
ever, is only placed into the hands of a 
few very skillful pilots. This machine, 
of which much ha* keen heard lately, 
Is the Fotter monoplane. In genera} *p- 
pea ranee > a* wetL as tor Its armament 
the Fokfesr Is % very done oopr of the 
Morose deffro yw -* ev en to the egtepft of 
It. «*»M, <* -the ftittfMi tna fc 
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STANLEY "45” PLANE 

SEVEN TOOLS IN ONE 

\ ~ Bwllnt nnd Csntrs B—4* U| Plan*. 

2 —Rabbit jiidrUUtstsr Plan*. 3 —S«do 
Plana 4 —Plow Plana 3 —-Matching Plana. 

6 —Saab Plana 7 —9aparlor Slitting Plana. 

A very practical and use¬ 
ful tool for Carpenters, Join¬ 
ers, Cabinet Makers, Pat¬ 
tern Makers, or any artisan 
interested in .wood work¬ 
ing of any description. 

LIST PRICE, $7 00 

Fur StU ky AH Hardware Dealt?• 

Send for apedei IZ-jxtpe Booklet 
describing in setau thl t moet 
tntereeting tool* 

Stan ley Rule & Level Co. 
New Britain, Conn. U.S A. 
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Wthe Otar Motor C*. U coojaacdoa with 110 *f tbs 
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tfcar books «n Marine Incite*. All books free aa rm 
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the Qemm *o& of the Gflomc rotary. 
1M 1* also *■ fctgbtfr powered modd 
fitted A MV IWMs-power Marc*!*# 
<pi|U|t which fcThlihn a speed of more 
than 100 mfloo per hour J net like the 
Morano, the Potter’* machine gun lire* 
through the armored blade* of the air¬ 
screw t and Jnat like U* French antagon 
ht, the Potter embodied climbing ability 
and “controlled instability," i c, quick 
reiponaivencea to the control*, to the high 
cat degree. Thl* 1* why only exceed 
tngly capable airmen are able to handle 
It 

According to recent press account* of 
thl* new German aircraft, the favorite 
method of attack la for u Fokker to get np 
high, to about 1,500 feet or so, and fly 
about until one of the Allies' machine* 
appears In sight below Then, if of the 
fixed gun type, the Fokker stand* on its 
head and dives straight for its victim, 
loosing off a stream of bullets as soon a* 
it gets within range By making the de¬ 
scent ever so slightly spiral, the straight 
stream of bullets becomes a cone of fire, 
with it* apex at the gun, and with the 
victim inside, so that whichever way the 
lower machine trier* to escape it must 
pass through that cone When the Fokker 
gets close to the enemy, If he be not 
already hit, It approaches directly from 
behind, firing Btralght along the body or 
fuslLage, so as to have pilot, passenger, 
tanks, and engine all In oua line of fire, 
and unless the pursued machine Is very 
quick on Its controls and Is able to dodge 
like a rabbit some vital part is bouud to 
be hit sooner or later 

Fokker* which do not fire through tho 
propeller* almost always attack their 
victims from behind, diving under their 
tails and coming up In such a position 
that, while they can shoot up into the 
body of the pursued machine, the pansen 
ger in that machine even If sitting be¬ 
hind the pilot, cannot shoot at the Fokker 
for fear of blowing hia own tall off 

The Fokkers have scored notable sue 
cess on the Western front by destroying 
10 British aeroplanes withlo a month 
but they have been ninth less successful 
against the avion*carton and the aero¬ 
plane destroyers of the French. Thus on 
January 10 an aerial battle was fought 
above LHxmude between three Fokkers 
and three avion* canon, which resulted In 
two of the Fokkers being shelled to 
pieces, while one attfon canon war fort ed 
to laud on accouut of a pierced iietrol 
tank 

On their part the British have just 
placed In commission u limited munlxr 
of novel aeroplane destroyers which have 
proven a good mate li for tin* Fokkers 
Thus on January 17th a British airman 
attacked three Fokkers single handed and 
forced them to land On the same day 
three more Fokkers were put to flight by 
British pilot* 

After all that has been said Jt must 
not be forgotten that the Fokker—Just 
like the Morane—Is more of a freak than 
a real fighting instrument, whereat*, in 
order to furnish great Hiteed and climb 
lug ability, It has to carry a very light 
load, the Fokker’* range Is limited to a 
maximum of about two hour*’ flight. 
Therefore It cannot be employed for long 
range operations 

The German* realise this perfectly well, 
and that U why they are busily engaged 
In further developing a battle aeroplane 
of the typo of the famous Armlnlu* ’ 

The latest report* from abroad state 
that the French government has cog 
nlaance of the existence of a huge Ger¬ 
man battle aeroplane that was tested with 
great secrecy on Lake Constance last No¬ 
vember ThU new machine U propelled 
by two 2» Up. and two 18a b p. engines, 
probably of the Merced** make, ThU 
powerplant of over 700-boree-power Is said 
to fumUh a top speed of 110 miles per 
hour The armament consists of a bat 
tery of four ltaxlm gun* and bomb throw 
an which are mounted on an iron clad 
uaoetta. The normal crew consist* of 
eight? mrr The machine U also equipped 
with a wireless outfit and a searchligh t 

It t* farther known that the trend* 
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The paint that protects 
itself, will protect metal 

A true protective paint must have in it the 
elements which protect and preserve it 

And when it preserves and protects itself 
from injurious gases, moisture and other 
agencies of destruction there is no ques¬ 
tion but that it will protect metal from 
corrosion. 


Metalcote 

protects itself It neither flakes, checks nor cracks 
off but wears away gradually as the years go on It 
always has a smooth, hard surface for repainting 

Send for this book—it’s free 

Tins booklet, “Preservative and Protective Paint” 
will give you many points about paint which pre¬ 
serves metal It will tell you about the necessary 
qualities m paint to prevent metal from corrosion 
or rusting Send for it 
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The Most Distinctive Face 
Brick m color, tone and texture 
The Most Imitated Brick 
in America* 

Tin# brick is designed to conform 
to Nature a Iawb in the growth and 
formation of trees, plants and verdure 
m interwoven vertical lines 

Color prints or lamplea sent for 
the usking 
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4 H.P. Cushman Weight 
Only 190 lbs. 

8 H. P. 2-Cylinder Only 320 lbs. 
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EVER TIGHT PISTON RINGS fcmtMrfset 

sUsticfty from thrss points, mssnlng sn svsa 
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dsorssss In friction. 


A FEW ~EVER TIGHT" PACTS 
EVER TIGHT PISTON RINGS 
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EVER TIGHT PISTON RINGS 
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EVER TIGHT PISTON RINGS 
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EVER TIGHT PISTON RING CO* 
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ELECTRIC CRANKING LIGHTING IGNITION 


VI^HkN snow flics and cold 
* ^ winds blow the owner of a 
Dtlco Lquipped Car becomes 
doubly appreciative of Dclco 
D( puuhbthty 

There is a feeling of security, 
of confidence, of freedom from 
care that grows upon him as a 
result of the unfailing day after 
day performance of his cranking, 
lighting and ignition equipment 

Dclco Dependability is basic— 

It is the result of Delco Manu¬ 
facturing Methods 

It is the integrity of every man In 
the Pdco organization built into Delco 
apparatus 

It is the extra margin of efficiency 
anti safety that has come to he rec¬ 
ognized as characteristic of Delco 
Equipment 

Dolco Dependability U today 
an asset—a vary tan.fibla assot 
to ovar 300,000 owners of Delco 
Equipped Cara 

Tha Dayton Enfinwnng Laboratonsa C — fi ft y 
Dayton. Ohio 


Hotel Lenox 

North Straat at Dalawara Are, 

Buffalo, N. Y. 

An Ideal HoM for tourtata motor parUm and all 
who appreciate a quiet, select hotel with baauti 
fui aurruuodUtica 

rmoi fan pi an 

Hoorn with lvitllrge of Bath 
for rma parson - - »i fiO per day 

Fur two persons - *3 00 per day 

Hoorn with Private Hath 
For one - *2 00 §J W 13 l>0 nr *3 A0 per day 
For two - - ga oo ia fto U oo or gA on per day 
rtomnlUnentary Guide of Huffaln and Nlaaara 
Falls and complete Information on request . 

C. A. MINER, Manager 
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Your boy may not care to become 
a aoldier. but training In a good 
Military School ia a mighty good 
foundation for the conduct of 
life m general For some boys 
it*a a fine training in team-work. 

The umstuMtaMH *f fhs beat s a h ss to aa* 
ba found in krthaafs Mifti l si army s taw A 
If dalaUad to fsnariba fa baWti lUfsn 

fefibnetfe 
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peria>#fc vtth trm «t 

ttpte fftattiad aarotfaim 
Tha Srtt ooe of tbit typk, the tnrjhfi*’ 
tractor Oaudrtm Mplate, which t» tttu 
with two 00 Kp. Le Rhone engfnea, U af- 
reatiy In tawolaalon. This machitie car* 
rtes a outfit and Is exdtudvalr 

used for artillery obeerratUm. Ita ama 
uicnt la entirely protective and consists of 
a machine gun mounted on the bow of the 
nacelle 

The latest aeroplanes, however, win be 
fonr-engiuod with the power plant rang 
lug from 000 to 800 kp* But the dis¬ 
closure of further details seems inad¬ 
visable for the present. 

NSW BOOKS, ETC. 

\BVEASTJUENLA , OB. N»V0Ufl EXHAUSTION 
Hr J, H Kellogg, M D, LIU) Battle 
Creek, Michigan Good Health Publlnh 
log Oo.. 1019. 8vo , 380 j»p., Illustrated 
Price, $X 

Colon Hyoiknk. By J 11 Kellogg, MD, 
U*D Battle Creek Michigan Good 
Health PubUahlng Co, 1015 Svo., 893 
i»p., iUdat rated. 

Dr Kellogg has given tts in three engaging 
works so Illuminating e surrey pf auto lntox 
Ration, and bo sensible a regime for combating 
(tils alarming prevalent enodition, that every 
sufferer should avail himself of the experienced 
oM here extended. In Neurasthenia * the 
render Is made acquainted with almost every 
Available means of relief A noteworthy chap* 
ter Is that on Habit, How Formed end Re¬ 
formed ", (a this chapter that mleroacopta 
mechanism, the synapse, la explained In Its re¬ 
lation to nerve action and habit formation In 
Dr Kellogg's second volume, M Colon Hygiene," 
the author takes a physiological surrey of the 
field, treat* of conetlpatlon and towns!* and, 
In his usual straightforward manner, details 
the modern methods of w natural ” correction 
Posture diet, bathing exercise, massage, elec¬ 
tricity all are considered In their remedial 
aspoi ts. The problem of changing tha In 
tcstlnal flora is seriously discussed, and many 
practical suggestions are offered 

Phojfctivs Obnamknt By Claude Brag 
dou. Ilocheater, N Y Hie Manaa l*reaa, 
liilfi 8vo., 70 pp,, illuntrated Price, 
$1 no 

We have, Mr Bragdon thinks, urgent need 
of n new form language, and this he seeks to 
discover In four dimensional geometry Ills 
substitution of angles for curve* In ornamental 
Iron work and the extreme closeness of bis 
design, will hardly be accepted hy modern eyes 
as pleasing, his mural patterns are so enor 
hums as to dwarf into Insignificance the human 
figure, ami It ia noteworthy that most of hla 
Bettings require the Greek costume, modern 
dress would at once accentuate the fact that 
accepted modes could never Wend with such 
ornamentation Perhaps the chief criticism of 
bis four-dlmenslonal method is thst while the 
spur to originality that, in tha brain of some 
means employed may be new, the resultant 
symbols or approximate forms have l>een used 
for ages. Vat the suggestion of the volume 
Is Interesting, and may conceivably serve as a 
genius may flower Into happy results. What 
the world most needs, however, U a return to 
the old purity of principle this alone can 
assure designs of taste and distinction. 

A \o\A 0 K in Space. By H If Tomer, 
DSc, DOL, FK& London Society 
for Promoting CUrhstinn Knowledge 
1015. Svo . 894 pp , 180 Illustration*. 
Price, tie. net. 

Jftery year, at Christmas time, the Royal In 
stitution has a course of children's lectures, 
when some well known teacher or scientist 
graphically seta before his excited audience the 
most Interesting (acta and experiments. In 
1013 our author, who Is Sarittsn Profeeor of 
Astronomy In the University of Oxford, dsltv 
ered these lectures and here we have them 
substantially as they were taken down In 
shorthand. In this fascinating voyage through 
spare, our navigator points out the leading 
figures and discoveries In astronomical history* 
f be work will edify and stimulate any thought 
ful boy or girl Two children have themselves 
taken a hand lo the illustration of the volume, 
and the result, while it does not reveal any 
wonderful mastery of techukpi*, speaks elo¬ 
quently for the inventiveness and Imagery of 
the child min A 

Thr Tkucfhowk and Teucphon* fix 
t h anoka Their Invention and Develop¬ 
ment By J HI Kingsbury, MIRK, 
New York Ixmgmkus. Green and Oo, 
11H5, 8v« , W pp.. IllugtMted. Price, 
H net 

Mr Kingsbury modestly refrains from re¬ 
garding his volume- as a full-fledged history of 
telephony It would he iajuatlre on OUT V*Yt 
however, to deny Mas the word. The work 1* 
is fired not hxhaoatit* twt the select!** *M 
summaries have been * wisely undertake* that 
the general efeet he BMt * cqmprehsaali Wh am. 
Tha author's methdd''haW-MW* i© art** !*• 
principal lnvastioOt sfcrboth the initiatory Jm 
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In an exposition muoh more tbrwough than 
that of the handbooks usually found upo* tMh 
subject, the author gives tha motorist mad im¬ 
pair man the most approved methods oC oar 
rest oral loa. The workshop is planned and 
equipped, and overhuuBag and repairing t* all 
tMr branches are Slmpty explained. TMg h- 
structlou relates not only to tbo engtps aad Its 
acMresoriea, hut also the chassis and its fut- 
ntahings. The moctaanic wfll find hemerge* 
tobies, abort cuts in figuring, and roles of prac¬ 
tice Valve end magneto timing, * tuning 1 
the tnirtafc, trouble location, and electric start 
lug end lighting are all included As a work 
of ready reference this should prove alike val¬ 
uable to the amateur tinkerer and (he aafieri 
cnccd workman Its exhaustive index Means 
the sstJsffti Hon of knowing that any deslnd 
Information may be tapped without a long and 
wearisome search 

Aarrnumc or JOLacrmctTY By T 
O Conor ftiotine AM, B.M. Ph.0, 
New York Tbo Norman W. Heolpy 
PubUMhing Company, 1016. 12mo. , 

ItiO v\u I*rlce, It 

The twenty first edition of this popular 
treaties reduces electrical calcsKtlooS of *1) 
kinds to a surie* of simple rules which deal 
only In the terms of common arithmetic. Prac¬ 
tical problems and detailed solutions follow 
each rule The work will continue to make a 
strong appeal to students of electricity who 
are unfamiliar with algebraical methods. 

DiNofiAvaa. With Special Reference to 
the American Museum Collections. By 
W D Matthew, Curator of Vertebrate 
Palaeontology New York American 
Museum of Natural History, 19J5 
* LHoosaurs is a monograph In paper cov¬ 
ers which rtprints from the American Museum 
Journal and otiu r sources many popular dc- 
m rlptions by nathorltlre These are so com 
blned and suppleruentad as to make a coherent 
report of the collection* in the Museum. The 
first discoveries of dinosaurs In the Western 
formations are narrated by prof WltUston of 
Chicago University There are many good pho¬ 
tographs of specimen*, and restorations are 
offered by a competent artist working under 
the supervision of Prof Osborn Weld export 
onrea form a most Interesting part of the 
treatise and there Is a brief guide to the liter 
ature of the subject. 

Mink* a la and Rooks. By William Shir¬ 
ley Bnvlcy, Pb I> Professor of Geology 
lu the LJnhemlty of Illinois, New 
York D Appletou and Oouiiniuy 1015 
8vo , 227 i»p., Illustrated. Price, $2 net 
mudenta of geology who desire to familiar 
Ixe themselves with the material of the earth s 
crust without venturing upon extended courses 
In mineralogy and lithology will And a useful 
rt iup*ul« n In this sPurt. desciiptlrs laboratory 
guide Only the most Important minerals are 
choseu and Just sufficient description U given 
fo- the identification of rack Within the 
•nun what narrow limits of Its scope, the vol 
ume carries out its promise to a w*U arranged 
ami helpful text 

Saitcty in THt Foundry, tty lfoguiM W 
Alexander, of The General Electric Co- 
Chairman Committee on Safety and 
ftanitnttoa of the Ttetlotial Founders’ 
AjwociatloA OhicagS^HL. National 
Foundenf JkmociUtUm, 1W5. 8t6 , 197 

the iWaga of 

the Committee os Safety jmd JMsItatfos fip- 
pointed by the National Founders* Assorifition. 
This mstcrisl to brought down to date, gad 
Is augmented by rimptors from other aoftrees 
and by hitherto unpublished Blustramna, Tito 
foundry yards apd floors, with all their um 
cWnery and TtoptomefitK are flnbjactod to * 
eirtw scrutiny, and torn moat approved salsty 
method and devices gro ptaood at Ik* disposal 
of the reader. There to a too a chapter oo tha 
physical examination of employs*—a romjfisad- 
abto sddttksv rtfito tondfily fltacag cbnfltitiriy* 
an firm gtoMtor totowaaeo of mtfWy 4Mn< a 
painted warning alga pr a wire W# 
Fruudry nwwjufonv wtft find that toe Wor* fto 
fleets, t^e mature okperirees of tire ttofirttoai 
fo*ndry|saa snjd skecativo „ 
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11 IA MOTOKN ON FAC TN • 


T?0R over 20 year* we have been I 
A *ucce**fully detignmg and build- * 
log high grade motor4 of all tire*, for I 
an speed*, for all purpose* Our big 
bustoe** hat been built on one thing I 
well done—motor* Theae facts should P 
mean much to you a 

DontTaKe Chances ! 


Inefficient motor* mean power 
waatc, costly breakdown*, delay*, 
money losies. Why experiment ? Let 
u* ten you bow we have aotvcd motor 
problems tor hundreds of manufactur¬ 
er* the country over The fact* will 
Interest and help 
Write today 

UBm, 


«awe. 


Experimental 


* Sevmeftitary, Practical and Ex- 
periMtal Physics By George M 
Hopktoft. a volume*. 6j4xo# inches 
cm XrW P*9** illustrations. 


Thin Static treats on the various 
topfc* of physic* in a t popular and 
prxotfcxl-wkt and captains a fond of 
tywkbrMd^ ariewe informatiocv 
jaSSiim riemf dad simple style. 
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tat* a* p ate nts, satmrtpttona, socks, etc. Ttu 
will gnat tt faelUtsta ftwwwrtag your qws- 
tMg a* fa maay easss they h*v» to b« re- 
Ntvai to expert*. Tb* full name and iddrm 
should be glm on awry sfcest No attention 
will St paid to easftgnpd qmrl**. Full bints 
to eorrMpondents are printed from time to tint 
and win be mailed on request 


(M0S3) W B. H. oaks WUI you ktndly 
state in your paper tbe *rientiflc explanation 
of the reaeon why a tin can, whose specific 
gravity is between T and 8 will float In 
order to float It moat displace a volume of 
water whose weight equal* Its own weight but 
why does It displace this amount? S is there 
any unit for moment am In the English sys¬ 
tem? le It merely a comparative quantity? 
A 1 A tin 00 u couUUulng only air weighs 
much less than tbe same volume of water 
weighs If the can buhls a quart of water, 
tbe volume of water will weigh about iwo 
pounds, while the iron can will weigh perhaps 
4 ounces If such a closed can is put Into 
a basin of wsttr Its weight, 4 ounces will 
push down Into tbe water till It has pushed 
4 ounces of water to one side It then rides 
upon tbe water The water pushes It up or 
beare its weight, and It floats for the same 
reason that a board floats or a man floats. 
It weighs loss than the same volume of watt r 
weighs. Yon ask why does a floating body 
displace a weight of water equal to Its onn 
weight. We have answered it by saying that 
the body pashes water aside as It settled Into 
water till It has pnahed with Us whole weight 
down Into the water If its weight is lew than 
that of the equal volume of water, then It 
floats. If Its weight is greater than that of 
tbe equal volume uf water It can push on after 
Its own volume of water has been pushed aside 
and go on to tbe bottom 2 A unit of ntomen 
turn can he made In the FrigUtth measure* just 
a« It la In the tnctrh measure by using a unit 
of mass and of velocity It Is not nocossary 
Why not consider momentum aa the kinetic 
energy of the body? 

(14034) W F S write* Answering 
your criticism (13077), regarding my compo¬ 
rt tlon that cast Iron will float at a depth 
of 33 7 miles, I am woll aware that compro* 
rihlllty of water diminishes with Increase in 
pressure but wo do not know what mcuis 
after some 00,000 pounds per sq inch has 
ix-en passed 

A manufacturer of high pressure hy 
draolk machinery rati some tests a few years 
ago In wbhb pressures up to WO 00 O pound* 
per sq Inch were u«ed The results of his 
tests may bo found In the proceedings of Tht 
Amwlcan Society of Mot lianlcnl Engineers 
However, I do not think he paid math atten 
tlon to tho compreaslblllty of water, except 
that he noticed it d<*creased In volume con 
alderably In my computations I figured In Uu 
nsual way, as is done with steel and Iron In 
metal structures, that strain and conipre* 
nihility are directly proportional to the stress 
Professor Goodman gives the following cop 
sUnls as values for the coefficient of elasticity 
of volume 

Water 140 

Cast Iron 0 000 

Wrought Iron 8 H00 

Steel 1L000 

Dross 0 400 

Copper 10 500 

Flint Glass 2 400 

Thus on this basis, steel would sink deepest 
wrought iron next, and cast iron mxt 

Tills wuno author gives the following as 
tlie weight of materials ns commonly uaed In 
engineering practice 

fust Iron 0 2fl Ih per cu In. 

Wrought Iron 0 278 

flteol 0 2K3 

I therefore cannot understand why or how 

you can contend that 1 am wroug when I **y 
that cant Iron ia lighter than at* 1 Ik t* 
considerably lighter even according to tb* 

figure* which you publish namely 
White cast T B8 to 7 71 1 

Gray Cart 7 08 to 7HV bp ginvliles 

Steel TOO to 7 Hf) ( 

Whether water baa ft * rushing strength H 
or not I do not know Maybe It has. If so, 
It I* reasonable to assume tliat at, say, 200,000 
pounds per sq loth water < rushes and 
diminishes very rapidly In volume This to 
true In tb* case of some solid* such as cot 
Ion Cotton 1* now used for making gear* for 
use ia machinery It compressc* rapidly at 
first aa w* *11 know, but on ha reaming tbs 
compression grow* lees and less fust as In tbe 
cans of water FUUUy though, a crushing 
strength la reached where the fibre* give way 
end then It Is natural to suppose that Uxa 
volume decrease* more rapidly again. The 
manufacturers of these goers are earefnl to 
keep tb* eompreaakm within tbe safety limit 
I do not rieim that 83.7 miles I* the * opr 
«ct H depth at which cast iron will flpat 
M, 10 far 11 I know, It Is tb* only flfiute 
'Sat has b*M arrived at a* the «preb»Wa 
toth*’* wd *4 4«r ordinary atmctural or ho 
; £9**tog tetontf** **1 O method that to at 
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Of 250,000 Corporations in the United States 
nearly one-half do not pay—Why? 


A RECENT report of the Federal Trade Com 
mission shows that of 250 000 cor port Lons 
m the United States 100 000 have no net 
income whatever, 90 000 make less than $5 000 a 
year while the remaining 60 000 make $5 000 a year 
and over These striking figures exhibit a condition 
which has been gbirt* on for many yean- and lb m 
no way the result of any temporary outside mftu 
ence 

Buiimu Education the Remedy 

According to Edwin N Hurley Vice-Ohsirm»n of 
the Federal Trade Commission the remedy lies in 
standardizing business methods and systems and in 
teaching business men the prat fundamental pnn 
ctples of organization and effcicncy Industrial 
Prtfiandnui must bs Ott uxdchutord of th « futurt 
It is just these broad business principles and the 
application of them to individual cases that the 
Alexander Hamilton Institute u teaching to more 
than 35 000 men in America today 
If vou own a business or ever hope to—or are 
now helping to run some other man s business our 
Modem Business Course and Service will help ycu 
to avoid the pitfalls which cause failure and wilt 
direct your energy along the sound lines that lead 
to real success 

Thl* Cour** and Service I* Baaed Upon 
the Actual Experience of Thousand* 
of Successful Business Men 

The Institute collects classifies and transmit* to 
you through the Modem Business Course and 


Service the best thought and practice m modi rn 
business It will give you a thorough and %oiind 
training in the fundamental pnrvtplm underlying 
at) departments of business it will give you a 
knowledge that could be otherwise obtained only 
by years of bitter experience if nt all 

Advisory Council 

On the kdvuory council we truck A \ indulge Prrwdent 
rrf Uk Nalmn I t Hy B«nk Jccdt F H CUiv l oi lit 
U S Siwl Corporation John H«y» Hammond thr Umotn 
engineer Joseph French Johnson Dean of the New York 
Uriivr*ttly Sthnul irf C-ommeter «nd jesemuh W JnAs, the 
sULisLiciSj. and ceununnst 

“Forging Ahead In Business^ 

A esreful reading c4 this 128-ps^e book f or^ucg Ahead in 
Uuaincu which we w II send you free will repay y u many 
time* over Jt will Fm If mrurr wh*f you know wMt you 
don ( know and what you should know—to make sue ess sure 
Every buwnru man with either a busmeas or a urn ir guide 
to bigger surer au eras should read lh l»ook You rvsod 
send rm money for it a mply smd the coupon below 

ALEXANDER HAMILTON INSTITUTE /P\ 
160 Aator Ploco Now York City 

I 5«i aw ForxUr Akaod I. lUiliaas F1E£ V 
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The Million Dollar Judgment 

/^\NE of our clients has been saving $ 180,000 
^ a year for six years due to a discovery we 
made and a remedy we applied Efficiency Engi¬ 
neers call it—“The Million Dollar Judgment ” 

Stopping the leaks in a business and turning 
waste into profit constitutes a science—one on 
which we have specialized for years and in which 
we have become known nationally for profi¬ 
ciency 


Remember This 
can Jo for you 


-What wc have done for others we 


GET THE FACTS 

Investigate the practical efficiency service wc 
render A request for facts by mail or a 
conference will not bbligate you 


ASK FOR OUR BOOKLET 
1 What Clients Say About Our Service ” 


ENGINEERS 
McCORMICK BUILDING 

CHICAGO 
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Mr. Advertiser and 

Mr. and Mrs. Reader 

T HE class of readers a magazine gets and 
holds dettrnlines the class of advertisers it 
will secure You can tell by looking at the ad¬ 
vertising pages of SUNSET that so many far¬ 
sighted, nard-thinking, result-checking business 
men would not continuously spend their money 
in it unless they were sure of its “class.” 

For the Reader 

SUNSET offers the most readable, informing and best- 
pictured stories and facts of the Pacific Coast It is 
the only high-grade magazine published in the West 
If you ever nave been or lived out here we won't have to 
urge you to live with us again in the Pages of SUNSET 
And to those who haven't been so fortunate, the best 
and easiest way is to spend a year with us for what a 
subscription to SUNSET costs 

The fiction and articles in SUNSET are by the best 
writers of America, all its illustrations are by master 
hands of the camera or brush, many of them repro¬ 
ductions in coter from the oil paintings of truly great 
artists 

What this advertisement says to the “advertiser” is 
of interest to you as a reader or prospective reader of 
SUNSET, if the discriminating advertisers you will 
find m our columns continue to spend hundreds of 
thousands of dollars to influence our readers, it is 
postive proof you can well afford to invest $1.50 and 
become one of them 15c a copy at all newsdealers. 

For the Advertiser 

What we have said here to the reader is the best argu¬ 
ment we can give you 

You can cover the Pacific Coast as thoroughly with 
SUNSET as you can the whole country with every 
general magazine and weekly, and better than you can 
reach our territory with all of them. 

The purchasing power of SUNSET’S readers is the 
best proof of its "class”, because the SUNSET country 
appeals to the cream of American civilization as the 
place to live or play m SUNSET is read by the best 
of that class who live here, the most of them who've 
been here, and thousands who are going to come 

» J m ™ 

some day 

SUNSET readers are the kind of folks who have or 
want the best of life, the money to buy it with, and 
the ability to appreciate it both living and SUNSET, 
we mean 

Any good advertising agency will tell you all about 
SUNSET; or will send you full details as to rates and 
such other facts as you ought to know. 


SUNSET 



MAGAZINE 


Sunset M«oazin« Servk« Botmml Whatever you want to know 
about California or Oregon or Waehmgton or any of the country 
west of the Rockies—the Pacific Coaet Country as a tourist or 
for business purposes, our service bureau » at your service We 
have or will secure full information for you concerning routes, 
resorts, hotels or any Coast fanning or business community and 
its opportunities Send us ten cents in stamp* to cover postage, 
and we will mail booklets, answer your questions and forward a 
< sample copy of SUNSET 
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tor* than 7 “ttUsS ***** 



it 

than gver Mo usd* by n os w **s» ss 

Nor Min endocM tin opinio* Mft W 
oorreMtftott that water bits a 
tilt etrangth “ ffttU these art onto a*to*«* 
and *ay ***** Jo dltfar cortHUrJipoii (fa* 
■totter. Neither eu prove Hit ptoet trroeg. 

files v. t* & Mk* Gtve,' Urt.iMf' 
nifyiag power tad local Itogtb of a tototoops 
and toe actual distance of * given tojeet, to 
th*r* * formula by which to compute the ap¬ 
parent distance of tb* object *• viewed through 
tbe lens? If so, what la It 7 A The apparent 
distance of an object aa teen through a tale- 
scope ie found by dlvtdUg tbo actual distance 
by the magnifying power of the telescope 
Thu* the moo a, whose actual distance is about 
240,000 miles, wtth a magnify!n* power of 
000, la brought to an apparent distance of 
400 miles and to seen m it would appear at 
that distance. 

(14066) A, 0 asks Do you know of a 
formula tor a photographic gelatine printing 
out emulsion, or can you refer me to some 
literature dealing with photographic getatine- 
omulslone? A You will And formulas for atl 
the various photographic processes. Including 
printing out papers, to our Cyclopedia of For 
mules, which we send for $fi 00 by mall post 
paid The book contains 15 000 formulas 
covering every field of work and Interest. For 
a description and table of Its contents, see dr 
cular 

(14087) B. B B. writes* Under the 
head of Note# and Queries, No 18680 to the is¬ 
sue for Oct. ft, referring to tbe mode of placing 
a switch on a board, you say The usual and 
best practice Is to have tbe current enter at 
the top so that the blades will be alive and the 
)ovi dead when tbe switch to open This to 
because the blades present more surface and 
reach out farther than the Jaws, so that there 
la more risk of accident with the blade** alive 
Evidently you have the underlined worda. 
Made* and Jaw* Interchanged, which gives just 
the opposite meaning to that which U in 
tended as explained to the following sen 
tenco A. The peridental exchange of tbe words 
blades ” and 1 Jaws ’ to tbe answer to query 
to which you call our attention is obvious. The 
last sentence is correct, and contradicts the 
preceding statement. We thank you for calling 
attention to It. 

(14088) BPS, asks In a lecture in 
the lyreum course at Dtouba, Cal, last Winter 
a lecturer illustrating the phenomena of the 
gyroscope declared that there In no known 
explanation of the gyroscopic resistance, and 
that there la waiting a very large prise for the 
fortunate discoverer et« Will you kindly to 
form me If It is true that there has been no 
explanation of the resistance of the gyroscope 
to the side pressure? If so, le It a fact that 
there le a prise for the dlicovcry of same? 
A We can furnish yon with two books upon 
the Gyroscopo. which neem to us to cover the 
theory of tho action of this Instrument very 
well They are Trahtrees Spinning Top* and 
Gyroscopic Action prico $2 26 and Conlriro * 
Gyroscope price $1 50 You should read both 
iKHiks, Wc arc not awaro of any prise for a 
theory of the gyroscope The theory la mathe¬ 
matical and has been quite fully worked out. 

(14030) I> C niks Will you be an kind 
as to give me a little Information In regards 
to the magnet on a common magneto used for 
automobile Ignition? Will you kindly inform 
me how to re-charge the magnet, either by 
direct or alternating current, so as to put the 
magneto In good order? A A magnet cannot 
be charged by an alternating current of elec 
trldty A direct current Is Deceasery for this 
purpose. The central station of the light log 
service in your place may have the means for 
re-charging magnets. If so the best way to to 
get It done there If this Is not possible, a 
battery of six or more cells with a strong 
electromagnet will do the work Tbe electro 
magnet should be U-shaped for best result*. 
Place the poles of the magnet to l>« charged 
to contact with the poles of tbe electromagnet, 
and turn the current on and off for a minute 
or to. If yon wish a certain pole to be positive, 
you must place this pole to contact with tl^e 
negative pole of the electroatognet Usually 
in a magneto it docs not matter which pole 
to plus, only all the poise of the same name 
must be turned to the same direction If the 
electromagnet U straight and not U-shaped, 
draw one pole of the magnet to be aharged 
serous one pole of tbe electromagnet, and tb* 
other pole across the opposite pole some ten 
times each, and the magnet will he charged. 

(14040) J W P aakti I am Interested 
in tog making of dry batteries, and would like 
to get hold of a process to make dry batteries 
which will ajv* a good current, and Which at the 
same time would not readily deteriorate. Could 
s dor battery h* »*de tobleh would have tb* 
lasting qualities of a gravity battery, do you 
think* and wfcst* could I find g fotmhla tot 
the ftting erf tbb battery? If any such has 
been pabllrfted 1a tb* Scihxrmu ikthCj Hj 
kind* Ute^ $#*■ the data eft eg toy im\ 
A formula tot fiftaw tor ^s*to 
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tttgifiimtd into high tommy current and 
datttecad Into the aatooa* was about 70 bw 
at 100 amperes. 

(14Q43) F J O, asks: Doen a ponon 
have to eecurs a government license to operate 
a receiving set? What are the law* applying 
to receiving mess ay 7 A. A person doe s not 
have to take out a Unease for operating * re¬ 
ceiving set opt* H o w e ve r, white *U m wages 
may be received a person to not permitted to 
divulge to any .one else the content* of hue- 
rages In tended particularly tor another pOr- 
son For injUneeg t Tbcr* are rfithw and 
log out press matter to ships at asa equipped 
with apparatus of the company cos trotting 
the station The press me ssa g es are preceded 
1*7 a statement to the effect that the prose nat¬ 
ter to follow is Intended for ship* equipped wfth 
certain apparatus. Accordingly, while any one 
can receive this press matter, they are not al 
lowed to divulge it since that would bo taking 
advantage of a service that has act been ghid 
for The Justice Of such l4|lsiatioo le evident 

(14048) t> W aska Would it bo 
satisfactory to employ a lightning arrester of 
tbe type used In telegraph and telephone work 
for protecting a wireless station against 
lightning? A No; such a lightning arrester 
would not be satisfactory since If it were per 
raanently connected to the serial the current 
from the transmitter would Jump through the 
arrester to the ground and thus expend itself 
without covering the transmitting range de¬ 
sired. There is only one approved method of 
protecting a station against lightning and that 
consists of entirely disconnecting the appa 
rat us from the aerial and then grounding the 
aerial through a heavy switch and ground 
lead The switch bad better be on* of at 
least 100 ampere* capacity and designed for 
200 volts. It can be of the single-pole double¬ 
throw type so that when thrown In one pool 
tlon It connects the aerial to tbe station ap¬ 
paratus, while 1 iv the other position it con¬ 
nects the aerial directly to tb* ground Tbe 
ground lead should be at least a No. 4 copper 
wire or a plurality of copper wire* of a total 
tarrying capacity equivalent to a single No 4 
wire Thle wire nhould run os Straight *• 
possible, entirely outdoors, and devoid of any 
sharp turns The ground connection should 
be as good as is pbtatnflblo TVhen a system 
or this kind to eniployed, the aerial should be 
grounded upon tho approach of an electrical 
storm In fart, it should bo grounded at all 
time* wheh the ftation is not in operation 
Not only does this method offer theAest pro 
terilon known agninst lightning, but It also 
meets with tbe approval of the Fire Under 
writers, 

(14044) W U D flaks Wlmt does 
the law specify In regard to the wave length 
of commercial stations ? A The law la eo 
simple to undemtaud to this case that It may 
I* quoted verbatim ' First KJvery station 
shall be required to designate a certain definite 
wave length as tbe normal sending and rv 
reiving wav* length of tbe station This 
wave length shall not exceed six hundred 
meters or It shall exceed one thousand six 
hundred meters (Tbe wave lengths between 
these two limits are reserved for government 
stations) Every coastal station open to gen 
era I public service shall at a)] time* be ready 
to receive messages of such wave lengths as 
ore required by the Berlin convention Every 
*Wp station and every coast station open 
to general public service shall be prepared 
to us* two sending wave lengths, one of three 
hundred meters and one of six hundred meters, 
as required by tb* International conVentlonriu 
force F*orided, That tbe Secretary of Com 
merce may, In hie discretion, change tbe limit 
of wave length reservation made by regulations 
first and second to accord wtth any Interna 
tkmal agreement to which the United Staten to 
a party Second In addition to the normal 
sanding wav# length of all station!, except as 
provided hereinafter In thee* regulation*, a 
station may use other sending wave length* 
Provided, Shat they do not exoeajf tlx hfindrfd 
mytars or that they do eh^rooh thotoantf 
six hundred meters Provided further, That 
the character of the #a*ta emitted ro of er a * 
to tbe requirement* of regulottoBa third and 
fourth following Third. 4* all jrtftOoas to 
the sending apparatus to 
after at tbe * transmitter, 
acter that the enorgy 
move waft length* 
ftohd, w indicated by 
the energy to no one 
SgoqOd ton ffto gent ant 
**•*». “ ■■ 
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5«rv«« m or* poop /0 in moro 
wmym ihmn ony institution 
of ito kind in the 'world. 


J-M Material* for 
Power Plant* 

Pip*, Boil«r, 
Un<U r|r o u nd and 
Cold 3tort|« Inralatkm 
Br*k« Block* and Lining* 


Whenever a Power Plant 


Problem Confronts You— 

R EMEMBER that this service u 
as intimately concerned with 
power plant problems and their cor¬ 
rect solution as it is with the supply 
of the materials themselves. 

And remember too, that whether you 
purchase packings, high temperature 
cements, electrical accessories or heat 
or cold insulating specialties from this 
company—every material is backed by 


J-M Responsibility 


Packing* 
Steam Trap* 
Refractory Commit* 
Fir* Extlngui*h*rs 
Mai tic Flooring 
Fate* 


This is mors than a guarantee of qual¬ 
ity. It Is a voucher for performance 
It is more than legal It is moral For 
this company voluntarily obligates it¬ 
self to stand back of every claim and 
every product to insure your complete 
satisfaction. 


SK£ H. W. JOHNS - M ANVILLE CO. 

y-WUtDOf* Clndtm*« Denver llotirton Jrftmphli Nr*. York 

lUrmlngfcMi Ov Und I^itou In tlanipnl'i Milwaukee N-i hviltc It «« 

|l >*tnn C luinbiu Duluth Kinw < *v Minn an II* O i A ha I iW« Chf 

H !Ulo D*iu» Cutlvnrtn* I * Anirrle* Nrwjrt I I l I tpht* s*n hrenciacv 

Dayton Hinifhun IjiuUvIU \ewt)rl»in» P it | H u Bt I.uui* 


M ANVILLE CO. Lr 

Syracuse 

Mr in phi 1 Nr*- York Rortl.ivl Toled* 

Milwaukee Na hvllj* It >ch Her Tulsa 

Minn au )!■ 0 1 4ha I tV* Chy W*«Mn»to«i 

Nrwark I'Ll 'phta s*n Lr7,ucl*e« W IkraFUrre 

\rw Orleans I* U Ih r* Bt I JJtu* Yuuiifttown 


1 Dayton Hinifhun IjiuUvIU \e»url»in» f it In rg Bt I.u»u* Ymmif 

Th* CANADIAN II W JUHNS-MANV1I LH i o Lt.1 Tnronto, Mwtrwl, Wlmlpic Vincwvfl 


These micro photographs prove that Lapidolith 
makes concrete floors hard, dustproof, 
wearproof and waterproof 

Note the difference in the grain of the concrete in 
these micro photographs. Sec how Lapidolith fills 
th** voids, the black spots in No. 1. 

LAp I DO IITH 

is a liquid colorless chemical. It is flushed on new 
or old finished floors and seeps at once into the 
t oncrete. 

Lapidolith is as necessary to concrete flexirs as paint 
is to a house. It hardens the concrete floors to such 
an extent that the friction of sweeping, walking 
and trucking do not cause dust and disintegration 

Lapidolith is the original chemical hardener and 
the only one which has been used for years 

A sample flask, I^apidohzed block and booklet of tcstimoni iN, 
free bee our exhibit at the Chicago Concrete Show 

L. SONNEBORN SONS, Inc., Dept. 1 

262 Pearl Street New York City 


What Standardization Means 
to Automobile Buyers 

F T means VALUE—the utmost in 
efficiency per dollar of cost Just 
to the extent that a car is standard¬ 
ized does the buyer’s dollar approach 
the maximum of purchasing power 
Standardization means definite, proved, qual¬ 
ity, known manufacturing costs and reduced 
selling costs 

Of the million auto* that will be lold in 1916, 75% 
will be fttandardizrd camelling for less than $1,000 
each Thu remarkable American achievement is 
the result of standardizing motors, starters, carburet¬ 
ors, speedometers, ignition and light\ng systems trans¬ 
missions, differentials, tires, wheels, axles, runs, bear¬ 
ings, etc 

Finally the upholstery has been standardized by the 
almost universal adoption of 

Rayntit* Fabrlkoid 

topmatenal single or double /fV 1 UU I UR I |V\ 

Suilt X the life oftlic 5 

Craftsman Fabrlkoid, Kag a pat orr 

bed tery material for furm- MOTOR QUALITY 

iSSb^40%c1.ll I9l5c.fi told were uptiokered in th. 
department atom. proved, guaranteed material, and in IVlo the total 

will be nearly 60% 

Fabnkoid is the only standardized automobile uphol¬ 
stery It wears better than coated splits (commonly 
sold as ** genuine leather*) and has the artistic ap¬ 
pearance and luxurious comfort of the best leather 

To gJthtmosi for your money ,huy a standardized car 

DUPONT FABRIKOID COMPANY, Wibmngton, DaL 

Factory, Newburgh, N*w York 
Canadian Factory and OlRc*, Toronto 
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How Progressive Institutions 
Centralize Executive Control 

C ENTRALIZED control 1 * the first rule of admin¬ 
istrative efficiency More and more big business 
men are coming to recognize this. 

At the plant of one large Rhode IiUnd manufacturing 
concern the routing and tracing of all orders is governed 
from one central planning department served by Lamson Pneumatic 1 ubes 

The prompt automatically dependable intercommunication service these Lamson Carriers afforu 
expedites every phase of shop activity Lamson earners eliminate the misunderstandings that 
follow verbal order*. They do away with the uncertainty the waiting and the inarturacies of human 
messenger seme*. _ 

Lamson CarrierService 1 |§j7 

Elimindu Cosily Delays Soot* Valuabls Time \ jGjSE* \ 

will save money and mike money for you futf wit u douif for other c<w». M \ - 

earns in ever 300 different Lmo* of business. ^ |B l • 

In office, starr bank or factory whe re ver the root mi of order*, the tiim- 

nuaauril of curresfMnrlaKc.thatTUciuft 2 of merchandise or interdcfs/imml I iJgjM '3 , , v , 

comm time at ion of any aort is part of the day * work. Lamson C-amer* will 
pay for themselves many tune* over in the labor they save the insecure 
so* they |T»vml and the tune Iowa* they stop They speed up work arid 

betchten «6cwocy aU around. |THE LAMSON COMPANY 

Send for this Valuable Executive’* Portfolio [ 

Tear off—Nfn -and mail th* attached coupon with your buwne** card or 1 Lammw Carriers cut coeu and **ed up 
IstUrhcad We will lend you valuable specific information pmntm*out j buameia m * i 

“ y ““ ' DFwtnry UOffi™ dtank [-[Store 

® Wt nmttt you /tart It TODAY J *>•— 

THE LAMSON COMPANY | ^ UM, IJJ 

102 ^oyliton Sc** Botton, Mam • 1 AWW I 





























—so much more serviceable 


Nine times out of ten, winter or 
^iininu r, tin limousine is the car 
In st sinu (i to ) our m c <1 

For all the use*, of ton\cni(nu 
tin re is no car so prat tical 

No c \r so adequate 1 > si rv e s the 
iJioh f mull day m,di> out, every 
ila\ and every flight in tlu year 

And now >011 i in have a 
“snappy,” smait I miousmo— tlu 
\\ illys-Knight—for $1750 


And with it you buy the thou¬ 
sands of extra miles of service 
which its silt nt f sleeve-valve mo¬ 
tor will di livi r 

lor the 'duvc-Ydlve motor is 
the only motor which improves 
with use anti continues to improve 
in power, in flexibility and in 
quietness for thousands of miles 
beyond the useful life ot any other 
kind of motor 


If you want real, practical motor 
car satisfaction, get a limousine 

And if you want complete 
hniousmi satisfae tion, select the 
\Vill> s - Knight for its supreme 
combination of smartness and 
st rvirc 

The Overland dealer will show 
you the car and prove its superior 
merit 


The Willys-Overland Company, Toledo, Ohio 

“Mad# in U 3. A " 
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S'arttfarctofVafuo an&Qt&tli/y 


F RST and foremost, let us re¬ 
mind you that the Paige Fair- 
field “Six 46“ is a tried and 


proven success 

When you buy a Paige “£ix-46” to¬ 
day, you are buying a car that has 
passed the experimental stage You 
are buying a car of known quality 
—known ability 


In a word, the “Six 46“ is an emi- 
L nently safe automobile investment. 

It is a good car - not merely because 
we say so—but because its owners 
have conclusively established this 
goodness in the gruelling teats of 
more than a year’s actual road 
work 


Other “Light Six” makers are now 
introducing 1916 models Some of 
these makers feature new designs— 
new power plants - new engineering 
theories 


In the course of time, these innova 


tions may prove thoroughly prac 
tical in every way 


But until that time comes—until 


these cars have been thoroughly 


‘tried out” in actual service—the 


prudent man will be inclined to buy 


the car with a tangible record of 


accomplishment behind it 


■ p* •fc.Crfi,,*.*’ m f'— 




As it stands today, the Paige “Six 
46“ is a thoroughly finished prod 


By careful studying the combined 


experience of owners, we have been 


able to proceed intelligently in per 
fecting this car until it has been 


brought up to the current day 


the current hour-of six cylinder 


elegance and luxury 


In our opinion, no more efficient six 


cylinder power plant can be pro 


duced and every feature of the car 


throughout is m keeping with the 


high mechanical standards 


Palga-Datrott Motor Cur Company 


Detroit Mlchlt 



FalrfUld Slx-46 


FlMtwood Six 38 


fab Detroit 
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Serves more people in 
more u>ay$ than any 
Institution of U» kind 
in the world . 


Johns-Manvflle 

ASBESTOS ROOFINGS 



for Industrial Purposes 

Eighth Nm YorbCoaU Arttiknf Anmry 
Pikku &TmkaUi AnSmts 


On the World’s Largest Armory 


T HE architects and state authorities chose Johns ManviUe 
Roofing because of the fire-proof, weather-proof, imp 


X Roofing because of the fire-proof, weather-proof, impen&h&He 
nature of its composite materials—and because it is the only 
roofing with these distinctive properties which can be laid in unit or 
monolithic construction on both fiat and sloping surfaces. Behind this 
roofing, as well as behind other Johns-Manville Roofing, is 


Johns-Manville Roofing Responsibility 


—a business principle carried out in practice by means of an exclusive system Of 
Roofing Registration Originated and maintained by only this company Through 
J-M Roofing Registration you can place your J M Roofing permanently in the 
core of this organisation, which in fifty years has never refined to make good any 
just and reasonable complaint, 


J-M Roofings Include a Roofing for Every Purpose 


J M Asbestos Built Ur Roofing for (1st roofs—J M Asbestos Ready Roofing for sloping surfsoss 
—J-M Regal the best rubber type roofing and J M Transits Asbestos 8hingle* for residences 
It is part of Johns Manville Roofing Service to hslp vou find tha right roofing for your purpoa* 


It is part of Johns Manville Roofing Service to hslp vou find tha right roofing for ye 
Address your inquiry to the Roofing Service Department of tha nearest Jf-M Branch 


J M Atbulos Roofings are ex ami mi approved classified and labelled by (he Underwriters 
Laboratories, Inc under (he direction oj the National Board of Fire Underwriter$ 


Atlanta H. W. JOHNS-MANVILLE CO. «. i»«i. 

IJalllinoropiucifujati “Detroit box Anin |i a MintiuipoliH Omaha 

liontou < lc vi land UttlvoeUm IxiulsvIHe Ntwark FhlUtdulpliItt Frauds n 

Buffalo ColumhuH ImliHimpulU Mi mphlw Ni w Orleaua ITttflbunjh Mmtlle 

C )il< n^o ihnxir KatnmM 1 itjr Milwaukee Ni w \nrk Portland Toledo 


THr< l\ADUN n W JOHN^MANVJU* ro Ttd Toronto Montreal Winnipeg Vancouver 



DID YOU VISIT THE PHILADELPHIA CENTENNIAL IN 1876? 


That's a long time back But that wal 
about the time that Richmond Straight 
Cuts were first made. 


—like a woman with a secret—will 
tell in the end,” 


These cigarettes were the first high- 

S rade cigarettes made in the United 
tales, That they are so popular today 
bears out the old saying that “Quality 


In all these years, the high quality of 
Richmond Straight Cuts has never 


Richmond Straight Cuts has never 
varied. Their “bright” Virginia tobacco 
has the name chamtenstic and appeal 
ing taste today. 


raCH^lT^RMGHT^ui^ 

Gdarettes 


■PLAIN OR CORK TIP-15 Cent, 


Reside! tke regular package ako.a ken. 
ikete cigarette! are alto picked i* at 
tractive tiaa, 50 lor 10 ceat*. 100 (or 75 
cmO. TkeM larger package, will ke teat 
prepaid oa receipt o( prtce d your dealer 
caaaot wpply you 
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The Seventh Award of the Scientific American 
Medal for Safety Devices 

By Dr WUUam tt. Totaun, Director American Museum 
of Safety 

E IGHT yeans ago the American Museum of Safety 
was formed by a small group of men Interested In 
safeguarding life and limb from Industrial and other 
accidents For the greater part, the trustees were editors 
of technical publications, whkh supported the new 
movement with great enthusiasm That the work of 
the museum has been eminently successful is evidenced 
by the fact that to-day there are several Museums of 
Safety throughout the United States Furthermore, the 
great number of 11 Safety First M societies, committees 
and other organisations, which have for their object 
the elimination of carelessness and faulty equipment 
as a means of preventing accident, mg) be said to be 
a direct result of the Inspiration received from the 


work of the American Museum of Hafety 
Early In the history of the museum It was felt that 
some encouragement should be offered to corporations 
and Individuals to invent and install safety devices as 
well as to look after the welfare of employees The 
ScuNtmo Amemcan was the first to offer a medal for 


this purpose, had It has now been awarded seven times 
for the most efficient device invented within three years 
of the award and exhibited at the museum In the 
BcittfTma A Mexican of February 7th, 1914 the first 
five winning device* were illustrated and described 
These are at follows 1908.—The Rich Marine Fire 
Extinguisher Company, 1900 —The Patent Scaffolding 
Company, 1910—The Norton Company, 1912 — The 
l>raeger Oxygen Equipment Company, for the Pul 
motor, 1918—The Welln Marine Equipment Company 
The sixth award, made to the Shurloc Elevator Safety 
Company, Inc., was described In the February 20th, 
1915, Issue of the Baximnc American 
T he annual meeting and banquet of the American 
Museum of Safety took place on February 3rd, 1916, 
at the Waldorf Astoria Hotel, New York City, and was 


attended by many distinguished guests. Mr Arthur 
Williams, President of the American Museum of Safety, 
presided at the banquet The speakers were the Hon. 

Cortelyou, Mr Elmer A. Sperry, the Sex 
Amouca* Medalist, Hon. Henry W Hodge, 
of tbs New York Public Service Commission, 
William Armstrong Fairburp, President of the 
Jdhtch Company 

AiflBiwifcy Medal was awarded to 
W the Ipwry Oymsoope Company 
In securing safety In marine 



end Mriai 


fcttftMM* Frederick Beam 


Hutton, fk D, Vice-President of the Mu^uni, in pH 1 - 
Renting the incdnl said, in i«rt “By the authority of 
the sovereign State nf New York conferred for thin 
purpose upon the American Museum of Haft tv, and In 
direction of It* Board of Trustees and In its name and 
behalf this medal Is now conferred uism >ou for din 
ttngulsbiHl achievement in so<urlug safety In the do 
partmeut of productive Industry in which you have won 
your fame M 

The general principles on the basis of which the 
Museum rw'oguijses successful achievement are as fol 
lows (1) Applicability Does the device »e< ure safety 
for a laige number of persons or In a great variety 
of conditions? (2) Practicability Can the device be 



SdsntUk American Medal for safely devices, awarded 
to Elmer A Sperry 

used economically and successful!* ? It must not be 
too cumbrous or Intricate to apply or operate (3) 
Simplicity It must not be so complicated that experts 
are required to handle or keep It In repair (4) Re¬ 
liability It must not be liable to derangement or 
failure to work lu emergencies, (51 Durability It 
must not be so delicate or need such fine adjustment 
that It will not stand up In service. (0) Commercial 
availability It must not be too expensive to Install or 
maintain In operation, St must be obtainable In an 
open market for the use of all 
The remarkable work of Mr Elmer A Sperry, In 
the application of the gyroscope to many purposes, has 
been of such an Interesting and unique nature that his 
inventions have been often described In the technical 
pm*. Noc the least Interesting of time U the gyro- 


BcopU HtabUlztr for use on ships ranging from ft launch 
to the mightiest of steamers Unfortunately, space 
does not permit of a description of the gyroscopic 
stabiliser as applied to vessels for the purpose not only 
of preventing the usual rolling causal by roughness 
of the wuter, but also for the reversal of this opera 
tlon, namely the rolling of vessels Intentionally ss 
an aid to forcing a way through an lee field In the 
Scientific Am KBit an of lX*cemlH>r 18th, 1915, there 
appears a description of the gyroscope as a ship 
stabiliser, with sjiei lal rof< mice to the teats on the 
yacht “Widgeon*' which were highly suotessful In 
the NciKimm Auxiucan Hoi clement of March 29th, 
3911, there appears a more detailed description of the 
Npcrry gyroscopic stabilixtr for ships In connection 
with the staid User, Mr Hperry has also devi°ed a 
gyroscopic mechanism for recording the roll and pitch 
of vessels at sea, which was described in the Scientific 
Amfri< vN of August 23rd, 1011 A similar apparatus 
known as the Pallograph was dcscrilied In the Issue 
of January Nth, 3910 The Sjierry gyroscopic aeroplane 
stabilizer and Its numerous companion inventions was 
desc rilied In the issues of June 7th, 3913 and August 
Mh 1914, rcsiHictively In the ScncNTino Amekican of 
June 29th, 1932 there appeared a detailed description 
of the Hperry gyroscopic compass which Is widely exp 
ployed to-day aboard war vessels, especially sub 
marines Mr Hpt rry’s inventions In a word, illustrate 
what can be done by thoroughly mastering the prin 
ciples of such simple devices as the gyroscoi** and 
then applying them to a useful purpose. 

At the annual mot ting of Liu. American Museum of 
Safety there wore also awarded nshk from the Suen 
titic Amkhil an Medal a number of otht rs The 
Travelers' Insurance Company s Medal wwit to Mr 
Wilbur C hlsk and the Hudson & Manhattan Railroad 
Company for mhltvoment In accident prevention 
turning its personml and for promoting wtfilv for the 
traveling puhlh The Louis T Ivlngntun Seaman Medal 
was awarded to Mr tVilltam A, Fairburn and the 
Diamond Matth (ompany for the elimination of occu 
patlonal distant in the match industry The E H 
Harrlman Gold Medal was awarded to the t in 
clnnatl, New Orleans A Texas Pacific Railroad which 
was considered us the American steam railroad which, 
during the year hud been most successful in protecting 
the lives and health of its employees ami the public 
Tht Anthony N Brady Gold Medal weut to the 
Union Traction Company of Indiana, which was recog 
nixed as the American electric railway company which, 
for the year of the award had done most to conserve 
the safety and health of the public and Its employee*. 
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Charles Allen Munn, presidmit Frederick. C Beach Secretary 
Or*nn D Munn Treseurer all nt <i33 Broadwt> 

Knt^rf*d at th« umee nf N«*w V*fk N V in Bemud (. Itun Matter 
■ntered m 8*ooad Clae* Hatter at tlw Pi*( offl< l pepHriini nt Canada 
Trade Mark Retflstaml In the Unittnl bmui* 1 tunnt ulTlofl 
Copyright HMU Ity >lunn * (.0 lin- 
tifnai nrlialu rtghia rnurrved 

Illiutrated article* must not be r poiliiu 1 without pirmUHoii 


The object of this >owrnaJ is to record accurately and 
lucidly the latf$t scientific mec hanical and industrial 
newt of the day it a t verity journal , it it in a posi¬ 
tion to announce interesting d< vclopmtnts In fore IJtey 
are published elsewhere 

The f ditor glad to hai c submitted to him timely 
or tides suitable fo) these tolumns especially when such 
articles are aicoinpanUd by photographs 


The Significance of Science 

T HERE an quite h forge number of people In the 
world who art m\er ttrwl of attacking science 
and the wkntifk way of looking at things, and 
the cvlHteritH of the great war lu Europe has given them 
a greattr boldm>K8 and pro ineuce than ever l>eforo 
And alar) it must be admitted It has given tlicm a 
greater apparent justifbiitiou Science the\ assirt has 
plied lip knowledge without in any wi»} affe*Ung the 
baser element* of human nature Tht fruits of mcU nee 
are all about us in the forms of electrh sttett enrs 
rail wavs, telephones, submarine cables and a thousand 
other conveniences, yet a cursory examination of any 
newspaper will convince us that the old vices of man 
kind flourish as strongly as ever, and to crown it nil, 
we are living In a time when tin greatest slaughter In 
the history of the world Is taking place It would 
appear that tlu only change silence has wrought is a 
change in the material conditions of mankind It must 
be confessed that tlu re is ninth to bo said for this point 
of view, and yet tan it lw true that the pure dlsln 
terested search lift* r knowledge which has inspired 
men to live laborious days and to die, in some casts, 
shameful deaths Is to have no other result than to add 
to our iKXllly comforts or to Increase the murdeious 
power of our engines of destruction? fine cannot rest 
content With this com.1 union, nnd indeed, there Is no 
reason to do so Science has a spiritual side, hut in 
order to see It, it is nmssary io make a distinction 
between science nnd its applications 
Tlie true aim of aUence, expressed in a word, is to 
Increase the self consciousness of mmi Wc have 
emerged from low!} forms of life where self-conscious 
new is almost, if not quite non existent Each advance 
baa been In the direction of the acquisition of a greater 
degree of self const iousuess tang ages ago man com 
menced to distinguish himself from the tries nnd stones 
about him He began to form a pli ture of hia universe 
and of himself «m related to that universe His con 
•clousnew grew he distinguished between one tribe and 
another between one family and another, between one 
Individual and another AY hen Copernicus propounded 
Ids theory that the earth revolve** ataufc the sun he 
altered nt one blow, man's eon<*eption of the relation 
between himself and tin universe Man saw himself 
more clearly he was no longer the miraculous!} unique 
creature he had supposed himself to be Darwin with 
bis origin of hiknIos effected anothir great ihange In 
man s estimate of httnsclf Again man’s self conscious 
new his conception of his relations to ev« rythlng out 
■Ule himself, acquired an extension and intensification 
The main function of philosophy has been of the same 
kind and it is Interesting to note that it is now thought 
that the true significance of art Is to be found in the 
game direction 

With this extension of self-consciousness comes a 
fuller appreciation of the essential nature of man and 
Of his ix>HsibilHies By discovering mans true relation 
to the universe we see also how he mnv best live in 
peace and harmony with that universe Every scith 
tifle discover} every discovery from whatever source 
which shows us more dearly what this world la in 
which wc live reacts upon man himself and causes a 
further adjustment of fits relations to that world Now 
the true argument against vie* and against war Is that 
these thing* arc not iu harmony with that further de 
velopment of mankind which science has shown us to 
be n possibility People may he found to argue that 
war is a l>eneflt They talk about “biological neces¬ 
sity ”—they garble science There may even Iks people 
who argue that vice la a benefit But the whole trend 
of acUntiflc ihqMbt is in the opposite direction It la 
Incorrect to sajfthat science has no moral aspect The 
mind of man Mr not divisible Into water tight compart¬ 
ments although writers of philosophical text-books 
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sometimes find It convenient to assume this unnatural 
division, and silence, philosophy and art, all have, and 
inuMt necessarily have, a moral aspect By showing us 
more tit nil} our own nature and the nature of the 
world airfoil us they implicitly condemn certain ac 
thlilts nnd fotdt r others 

If tills iiM[>ot_t of science has been far leas insisted on 
than Us material applications It is due, In some meas¬ 
ure to the newness of the subject The true signlfl 
unite of any great human departure Is always the last 
thing wc peieihe about It the obvious {mints are the 
omti wc sec first Scientific nun are every now and 
again delivering themselves of sieechcs with the ob- 
Jttt of JustlOlng wienie Usually they refer one to Its 
imputations D has given us pasteurized milk tlw trie 
light—and lTlnth howttr* rs It 1ms given us the 
menus of saving life nnd the means of dcstrovlng it 
It is difficult to see exactly w r bnt this line of argument 
proves But we are Inclined to think that this kind of 
argumentation is largely beside the point There Is an 
old and familiar saying, “The truth shall make }ou 
free” free from the baser elemeuts within ourselves 
And it is because the spirit of science tends In this 
direction ihat science Is most emphatically worth while 
The body of sc lonee does on occasion, assume strange 
forms, but Its spirit has one fixed direction 

The Need of Trade Mark Treaties Between 
American Republic* 

I N these da\s when American Republics are draw 
lug together In closer commercial relationship and 
our merchants urc undertaking to develop h market 
for their products In ( uitrnl and Bouth American conn 
tries, It Is w'ell to draw attention to serious compile a 
tlons now existing In the protection of trade marks A 
ver\ able twper on this subject prepared by the Hon 
J T Newton, As*t (Vim miss loner of Putenty, was read 
recently before the Pan American Congress The pHi>er 
la of utmost Importance to owners of trade marks and 
for this reason wc are republishing It In full in this 
week’s issue of the HciEimrK American Supiifment 
We arc entirely in accord with the plea put forward 
by Mr Newton for eobptration between the \ ulted 
States and other American states In the protection of 
trade marks and trade names As Mr Newton (xdnts 
out, in a number of cases tiade marks which have 
become vuluable through long and continued use in the 
United States, have licen appropriated b} unsc rupulous 
people In other states nnd when the American manu 
fncturer endeavored to Import his merchandise with his 
trade rnnrk into such states his goods were denied 
entry nnd in several cases were confiscated 

Mr Newton draws attention to the lack of harmou} 
betw’eeu trade mark laws of various republics Sonic 
of them differ very rndleallv from others and this has 
t a used great confusion His article makes a strong 
plea for a treaty relationship between the United 
States and Central and South American countries for 
the purpose of enacting uniform trade mark legislation 
In commotion with such legislation he suggests that 
two bureaus be *stablished, one in Havana Tuba, and 
the other In Klo Janeiro, Brazil These bureaus would 
have chargt of the registration of trade marks of the 
various countries involved 

The Perennial Martian* 

A NOTHER opposition of Mars has taken place, 
and if history repeat* iUelf the Sunday supple¬ 
ments should be telling us just what horse 
isjwer is ordinarily required to operate & Martian pump¬ 
ing station, wlmt kind of harvesting machlnerj the 
Martians use In gathering their crops, and how a self 
confessed “ scientist ” in Podunk proposes to telegraph 
to our nelghtsirs in the ruddy planet Our one hope 
in the present Instance of escaping these periodic lucu 
brations is the possibility that martial affairs on earth 
maj successfulij vie in interest with Martian affairs 
elst where 

The question of the habitability of Mars is one to 
which some of our gravest astronomers have not 
scorned to direct their attention A wordy battle hat, 
indeed been waged on this subject for a generation, 
and it has been fought with scientific weapons On 
both sides there have been two general modes of at 
tack first, a priori considerations at to whether a 
planet of a certain slue, with certain periods of rotation 
and revolution, and at a certain distance from the sun, 
could support any form of life, as we know life on 
earth second deduction)* from evidence actually 
afforded b> the telescope, and latterly by the spectro¬ 
scope Nothing has been proved The “canals” are 
■till exactly as debatable as they were when their 
existence was first pnadalmed by Schiaparelli, nearly 
forty years ago While, on the one band, Professor 
Lowell and his associates continue to draw certain 
surface markings of the planet as geometrical splder- 
Ilnes, wc behold a committee of the British Astronom¬ 
ical Association publishing (no longer ago than last 
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summer) sn emphatic announcement that the evidence 
afforded by the last favorable opposition of Mar* proves 
all such geometrical markings, including the u double * 
canals to be mere optical illusions. We behold doubt¬ 
ing astronomers making pilgrimages to the Lowell Ob¬ 
servatory and coming away firmly convinced of the 
objective reality of canals and “ oaseswhile a former 
member of the staff of the same observatory, after 
seeing and drawing such objects there for years, 
solemnly recants and admits that he has been deluded 
East!}, we behold au accumulation of photographic 
evidence which also, unfortunately, appears to be sus¬ 
ceptible of diverse interpretations 

Prof taweirs fascinating hook, “Mars as the Abode 
of I if*presents the most complete and ciroumst&ndal 
argument)* In behalf of the belief that the planet Is in 
habited h} intellgent beings Sweeping contradictions 
have liowivtr been called forth by this book, and 
they emanate from respectable sources, Such Is the 
situation up-toHlste. 

Meanwhile,—to revert to the ideas disseminated bv 
the newspapers and other popular channels of Inform* 
t ion—it is not uninteresting, as an evidence of the fact 
that tbe human mind commonly works In a rut, to 
note that the hjpothotkal “inhabitants” of Mars are 
almost universally assumed to be more or less trans 
mogrified human Mngs. Why should they be? Are 
not the (haneeg millions to one against the evolution 
on another planet, from the simple forms in which 
life must he supposed to begin (If It begins at all) on 
an} plaint, of a vertebrate animal bearing some faint 
resemblance to man? 

Consider that a man and a radish probably descend 
from n common ancestral spades G f amteba, or what 
not and }ou will begin to realise wbat an infinitude 
of shaites life may assume under various conditions of 
environment Given a planet somewhat different from 
ours in Its physical characteristics and its physical 
history, as Mars undoubted!} is, anti we must admit 
the probability that the progress of organic evolution 
thereon hag led up to things that are neither animal 
nor vegetable—much less quasi human! 

Using Blood in Bread 

E VFRY housewife knows that bread car be made 
more nutritious, as well as more apijetizlng, by 
adding albuminous substances such as milk and 
eggs to the dough. But she knows too that milk and eggs 
are nowadays extiemely expensive Items, whhh the 
ordinary family is nimble to use lavishly But as It 
hap]>on8 there is a highly nitrogenous and nutritious 
substance wtilth might take their place at a far lower 
cost This is the blood which occurs as a necessary by¬ 
product in abbattoirs Immense quantities of this are 
produced annually ami this food substance Is rich not 
only In energy producing nitrogenous compounds, but in 
those mineral salts which are so necessary to the body 
Unfortunately, there is a wide-spread prejudice against 
the use of this valuable food material, the smell, taste, 
color, and even the Idea of blood as food being revolting 
to most Iversons 

Now, however, a German scientist, Mr R. Proete, 
Staff Apothecary and Food Chemist In Hanover, come* 
forward with an ingenious method of using denatured 
blood, ao to speak. By using hydrogen peroxide in mix 
ing the “ blood bread " the sanguinary fluid Is bleached, 
sterilized and deodored Moreover, the quantities of 
oxygen liberated when hydrogen peroxide come* in con 
tact with organic matter form a highly effective means 
of aerating or ** raising M the bread, making the use of 
yeast or baking powder unnecessary Mr Drostc state* 
lu the Ohemiker Zeitung (Cflthen), of August 14th, 
that he has been using brend thus made in his own 
family for bIx years and finds it highly satisfactory 
Blood is used In place of water iu mixing up the dough 
Then tbe peroxide Is added Besides the advantage* 
mentioned above this powerful oxidising agent kills 
destructive bacteria In the flour, such as the thread- 
spinning bacillus, etc The decomposition product* of 
the H,0, are, of course, water and oxygen, both of 
which are desirable constituents Mr Proste was led 
to the elaboration of making this cheap, appetising, 
and body building form of bread originally by bis In¬ 
vestigations on the subject of catalytic decompositions. 
At first, he tells us, he used a 30 per cent solution of 
ordinary peroxide* but now he uses a special per- 
hydrlte The blood is allowed to stand in the loe-box 
for from 24 to 3d hours. The dots are then removed 
by draining or filtering The remaining serum with Its 
rich content of nitrogen and mineral salts 4* what is 
used to mix up the bread It may also be used for fell 
sort* of cakes, biscuit, and fancy breads. The author 
urges its use in times of peace, as well as in the present 
time of war 

While it is doubtful If the average fcattt frau wffl be 
enthusiastic about this substitute for milk and eggs— 
though in truth blood Is tbe raw material from which 
both are madel—the idea should receivs wide eppftoa- 
tion In armies* puttie iasUtuthms, etc. 
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Efedricty 

Rftjltml to Hit® Women Electricians.— In order 
to release for military nervlce many of the men now 
engaged in the electrical Industry, the Electric Con 
tractor*’ Association of Liverpool, England, has decided 
to train a number of women in electrUal work 

Russian Army Secure* Exposition Projector* * 
It la understood that the banks of searchlight pro¬ 
jectors need at the Panama Pacific International Ex 
position for securing the “ Scintillator ' effects have 
been purchased for the use of the Russian army lu the 
present war 

In the Cleaning of Zinc Ores, an Important use 
hM been found for the gas filled tungsten lamp It is 
difficult indeed to distinguish between the “ black Jack ” 
(dark sine ore) and lead, using other lllumlnants, 
since the two appear to be of about the same color 
However, under the white light of the gas-filled lamp 
the two orea are readily distinguishable It la reported 
that practically all sine refineries are now Installing 
750-watt and 1,000-watt lamps for this purpose 

Electric Flatiron with Heat Control —An electrical 
manufacturer has recently introduced on the marker 
an electric flatiron in which a rheostat regulator is 
provided for regulating the amount of heat applied to 
the work Heretofore no provision for controlling the 
heat has been made In the conventional type of electric 
flatiron, and it has been necessary to regulate the heat 
for varloua kinds of work by turning on and off the 
current—obviously a trade and time-consuming method 

Telephone Service of Lincoln Highway Motorist — 
In order that the motorists traveling on the Lincoln 
Highway may be in constant touch with garage* and 
communities along the route, it la planned to ran a 
double-copper telephone wire along the highway from 
Salt Lake City to Ely, and thence to Reuo The plan also 
colls for cnt-ln stations at intervals of about 1 mile 
bo that in no instance will a traveler be stranded 
further than a half mile from the nearest telephone 
station, from whhh ho can call for relief Telephone 
Instruments will be furnish* d to travelers at either end 
of the route upon payment of a small deposit 

Electric Motor for Phonographs — No longer in It 
necessary for owners of the conventional phonographs 
to crank the meUwnisui in order to piny the records 
for there has recently been introduced a small electric 
motor that can be instantly applied to any disk type 
phonograph The motor weighs about three pounds 
and is made to operate on either direct, or alternating 
current It la provided with a rubber dink which makes 
a friction contact with tin periphery uf the phonograph 
turntable With the exception of removing the ernnk 
handle, no other chauge is necessary in converting a 
phonograph into an electric one, using the small motor 

Consumption of Current for Heating Homes — 

According to the Elrctriciil World, electric heating hns 
been seriously tried in a great many places iu Norway 
«nd reports made by a royal commlswlou indicate that 
a pleasant, even temperature is possible with an ex 
penditure of from 30 watts to 86 watts per cubic meter 
of space—35 cubic feet This will keep the temperature 
of a room at 04 deg Fahr with auxiliary heating when 
the thermometer registers as low as from 10 to 6 deg 
Fahr Under these circumstances electric heating is 
assumed to be cheaper than other fuel when the energy 
can be supplied at $7 to $8 25 per horsepower per an 
mini on maximum demand 

A Non-Car bonlxing Insulator — What promises to 
be of utmost importance in the field of electrical ap¬ 
paratus is the invention of a non-carbonising insulator 
by John F Green, of Pittsburgh, Pa, After several 
years of study the inventor has succeeded in ellinlnat 
ing ferrous oxide and free magnesia from asbestos, 
producing a quarts insulator designated as Fibrous 
Quartz or De Ferrolsed Asbestos, which is claimed to 
be absolutely non-carbonUlng The material can be 
made into any required form At a temperature of 
approximately 7,500 deg it melts and runs not unlike 
molten steel Experts who have examined the new 
Insulation proclaim It immune to heat and most 
promising as an Insulating material 

A Dry Storage Battery of the same site and shape 
as the ordinary dry cell is an offering of an American 
manufacturer The new storage battery contains a 
non flowing electrolyte aud, according to the statements 
of the manufacturer, can be recharged an infinite num 
bar of times at a lower price per charge than the 
original coat of an ordinary dry cell The rating of 
the battery la OH ampere for 40 hours, I ampere for 
18 hours, 2 amperes for eight hours, or 8 amperes for 
five hours. The average discharge potential la 2 volts 
The container of the battery is made of unbreakable 
paper-fibre, while the elements are of rolled strips of 
corrugated lead. The electrolyte la contained in an 
Aftfirphout, aaMrystaJligtog white substance which is 
<feW«d to fKMHMta eotoeptionaily high absorbing power 
A tfehe i* Ju the center of the csU for carrying 

. w*t*f to wder to ^rerctyt tike cell from drying out 
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Science 

Kite Photographs of a Volcano—A series of re¬ 
markable photographs of the crater of Kllauen Hawaii, 
have, according to Science, been obtained by Mr 0. F. 
Haworth by means of kites during the past six months. 
The primary object of taking thoae pictures was to 
secure additional data for use In the construction of 
the large naturalistic model of Kilauea that ban been 
under way for the past three years for the geological 
department of Harvard University 

Effects of Strychnine Sulphate on Quail — On ac¬ 
count of the plague Infection existing among California 
ground squirrels, the L 8 Tublk Health Service lins 
been co-operating for some year* with the California 
State Hoard of Health In efforts to exterminate these 
animals One method of destruction Is distributing 
barley, poisoned with strychnine sulphate </ver the 
Infected lands during the dry season 7 In quota Ion 
has however, lieen raised whether this procedure might 
not work havoc among the California VaHey quail and 
In order to obtain Information on the subje<t as re¬ 
quested by the state game and fish commission, tests 
were recently made at tin Federal laboratory In Han 
Francisco The results wu« entirely reassuring It Is 
found that quail may bo fed until r natural conditions 
relatively largo amounts of strycbnlm sulphnU without 
showing toxic symptoms, while the California ground 
squirrel Is extremely susceptible to the effects of the 
same drug 

The North Magnetic Pole—The lnte Hr Aksol 
Hteen director of the Norwegian mcterologltal service 
had charge of working up the magnetic observations 
mode by Amundsen on his Northwest Passage of some 
years ago Ttntnirial Magrutinm publishes n letter 
written by l)r Steen, shortly l>ofor< his death Inst Mhj, 
stating that two or three years more would lie required 
to complete the work. The writer declares that It will 
Ikj Impossible to give n definite leosltlon for the north 
magnetic i>ole, Ivocausc In his opinion this jsile Is not 
a fixed point attached to a <** rtuln geographicnl latitude 
and longitude, but must be de fined ns that |»o!nt on the 
surface of the earth where the horizontal Intensity at 
the moment Is Kero * r J lit discussion of Amundsen s 
observations will probably show that tlw pole has a 
mean dally and v early pe rlodle motion together with 
more or Jess Irregular displacements A mean position 
for the pole can iiethnps be* determined or else it may 
be possible to defiue it closed curve within which the 
pole will always lie fejuud 

Climatic Subdivisions of the United States are dis 
cussed by Frof R De 0 \Nard, of Harvard University, 
in tho current Buthtin ot the American Geographical 
Bocltty The classification of climates and the dtllmlta 
tlon of climatic provinces Is a difficult problem at best, 
and usually something of a makeshift. Various climatic 
subdivisions have been used in this country for various 
purposes Tho state is a convenient though artificial 
unit River basins have sometimes boon used, In order 
that tho meteorological data might be most readily ap¬ 
plied to tho problems of the hydrological engineer The 
Weather Bureau in Its “Summaries of Climatological 
Data by Sections ” has divided the country Into 100 
regions, determined partly by stale lines and partly by 
other considerations. Prof W T ar*l now proves a good 
broad subdivision into eight provinces of which the 
“ Eastern ” is bv far the largest, as it embraces approx! 
mately the eastern half of the eouutry, exclusive* of 
the Her of states along the Gulf, as far west as the 
middle of Texas, which constitute the *' Gulf " province 
The others are ‘ Northern Plains,'’ “ Southern Plains/’ 
“Northern Plateau” “Southern Plateau,” “Northern 
Pacific " and “ Southern Pacific ” 

Loss of Weight of Musk in Dry Air—Since the 
sensation of smell is supposed to he due to particlea of 
tho odorous substance carried by the nlr into the nose, 
It must be assumed that all odorous materials lose 
constantly in weight Frequent ntUmpts have benn 
made to measure the loss of weight of musk, but with 
little success, and ono still finds it stated In reference 
books that this substance gives off its odor for year* 
without losing in weight ot all A very minute yuan 
tlty of an odorous substance, however, can be deteeted 
by the nose, 1 part of musk In 10,000(XM> of air, and 
1 part of mercaptan In 50,000,000,000 of air according 
to Fischer and PcnfeoTdt. This subject has been taken 
UP anew bv Dr C B Bttxzoui, who has made* uso of a 
apodal form of quartz micro-balance, installed In a 
glass case through which was drawn a current of 
chemically dried air This installation prevented the 
progressive low of weight of the solid substance* from 
being masked by changes due to varying atmospheric 
humidity 132245 milligrams of musk lost iu T months 
14 per cent of Its weight. The rate of low veiried 
considerably from day to day, but was much greater 
in the first part of experiment than In the last, finally 
becoming almost nil The musk was then removed 
from the case* and was found to have lost its odor 
The odor was not restored by moistening, crushing or 
exposure to the open air 
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Aatomobile Notes 

Leaky Tire Valves —There Is nothing more ex&Sper 
ating than a tiro valve that will not hold air in the tire 
Fortunutelv them valves are iiKiinlly very reliable, but 
the$ snmetlmcK go wrong mid If a fresh set of interior 
fittings is not ut hand a temporary expedient Is to plug 
up the valve with a bit of soap, after the pressure has 
been punqsd up Another wav Is to use some ehewing 
gum These are old bicycle dod^Ln, but lepinlly us iffec 
tlve for nn automobile 

License Qualifications In England —-A recent court 
case in 1 nglunel ealls attention to tin. Inadequate re 
quirements for obtaining a license to dilvt a ear In 
that country A blind man was summoned fm dtlvlng 
a cur, licet because he was blind, but nurelv that he lmil 
no license This case culls attention to the fad that a 
blind man n cripple or an Imbecile ean obtain u lionise 
there if he ean produce tlie necessary tho shillings foi 
the U<*ense fee 

Alleged Disease* of Autofsts — When the Mode 
was In tho limelight, and the dullv papers would pub 
llsh most am tiling < ounce (etl w 1th the subject that < anie 
to them, the elextors begun to ilisiover, or ruthe r in 
vent mnnv new anel fearsome ellsenses that the y 
< Inlmeel to result from riding the wheel The doctors 
got their names Into the pnieers, but tho diseases never 
materialized Now some enterprising member of the 
medical fraternity linee discovered a peculiar knee trou 
bio that he claims to result from continued use of clutch 
and brake* pedals It will probably Join * kyphosis 
Me Inruiu * in ohllvlon after It serves its purpose as a 
newspaper Item 

Lubrication Troubles.—One of tho most vital re* 
qnlreme nts utmut an automobile* Is adequate lubrka 
tiou, nod this include* not only the engine and trims 
mission, but numciouH other (joints where friction ex 
bets It has long )>een appreciated that the old splash 
system was both truth aud inadequate for the engine, 
and serious efforts arc* being made to i«»rfect systems 
of automatic lubrication that will save the engine from 
the disasters that result from either tho nc*gh*ct or the 
ignorance of the non niedimih-al user But there* are 
Innumerable lttlle spots around the controlling levers 
brake rigging springs anil what not that depend for 
their lubrication on a vurled assortment of oil and 
grouse euiw that are carefully tucked bwhv in unsus 
petted cot nets where thev escape dine every for months 
and frequently ore never found This feature of outo 
mobile de signing has been HHdly neglected, and a slm 
pier arrangement would be a strong talking point for 
the maker who evolves it 

British Post Office Uses Motors —The dissatisfaction 
of the railroad companies in Urn l nlted Rtntes with 
the payments made to them ley the government for mail 
haulage* is as nothing eomiMireel to the attitude of the 
British railroad companies. The British post office de¬ 
partment discovered that for abort haulage, up to about 
126 miles, the motor track or true tor Is far cheaper and 
totter than the railway lor this reason the great bulk 
of British mail transfer mer dlstauees within 125 tulles 
is now maele with trucks I he railroads only uro al 
lowed to handle the 1 unprofitable end * of the mall 
hauJnge—tho whole systun resulting In a (tdinlud 
“profit” fot tho poHt eillbe department lhe contracts 
between the British government and tho railroad mm 
panics provides for a Uut rate f*»r both long and short 
lmul, with the profitable ojeerntlou on short hauls rmlv 
As however no prov Idem vvns made lu It for the In 
stnllatlon of motor trucks by the department, tho mil 
roads are powerless to prevent this slmrp prattlee, and 
must continue to haul mall at a loss for long distances 

New Storage Battery Helps —The extraordinary in 
crease of the use of ebs trie starting and lighting 
systems for automobile* has brought electric storage 
batteries Into tho hands of more than half a million 
people who heretofore never had any occasion to use 
them aud who really did not know their construction 
The greater use of (Ustrle pleasure ears and trueks 
too, has widened the field of tho electric storage but 
tery A poorly charged battery is H cause of great 
lnconvonhmt anti It Is usuallj the lack t>f de finite 
knowledge of the bntterv s tomlilinii that is resismylhle 
for the trouble A few of the latent simple Instruments 
designed to prevent a liiisuso of storage batUrh* nro 
the follow ing 

A Hydrometer Syringe 1 —this is Intended to show the 
strength of the buttery by means of a li>droineter lu 
closed in the gla*^ part of a bulb syringe The gla^s 
nozrlt is Inserted in the storage cell opening, filled yl h 
the liquid and the resulting specific ^ravlly rend on 
the hvdrometcr 1 J00 Indicates fully < Merged, 1275 
Is 75 per <*tnt ebarged, 1,250 la 50 ikt cent chaiged 
1,225 Is 25 per tent charged, and 1 200 exhausted 

A jss-ket thermemHter for determining the temivera 
tore of the battery white charging Its scale rends 
from 20 to 2*20 deg Fahr 

A pure rubber bulb syringe for filling aud equalizing 
the acid In storage batteries 
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Voice-controlled Writing Machine 

A New Phonetic Alphabet Based on Speech Characteristics of Sound 


A \MV alphabet has been dlwo\prtnl Tor voirs 
thousands of stiluses haw 1 b** n frmJug tlx slrangt 
(liiiraitcm right hero lu our wrj mldM hut tin wilting 
Iihh l>e* u mo line nml ho lompliHiled that liltluito tin* 
letter# have not lnxm thHiplurnl fti itf*r of loiirun 
to tlie writing of the phnnokr ipit nmlh uhl<k Npriln 
out Us record phoncthnljj in < nrni \4 
characters that an not niMtrnn Hjm 
bois, like thorn* of innn limih nlplmlMtH 
but nri deflulU forms fixed In Inww of 
nature 

Tim p \ < mth a^o th< n< 11 M 11 n AttMtf 
* am published u dfsirlptlon of i vok**- 
opei filed t\pc\\rltM width was llic 11 iu 
a purt l> 1 xjm. 1 Iniont 11 i kIii nllhntlgh It 
jtfuc hoiih promlHf rtf hiilm sh 11k In 
v<nlor Mr John I* I towns Imil dot bail 
a H\Htim of rocdH lunul to rtniioud to 
vulJotis charm It 1 Nth s of h|w4*<1i Hiene 
by moans of (lintihal 1011114 itioiiH w< re 
ndnpled to o|x rate H,m simmllng hoys of 
a (yptwrUir if n slinplt \Aord wen. 

Bpoktu Into the rewlwi of tlx apparatus 
the koyn would automat lcally reHjxjml 
ami writ* the word 

While the \owcI houikU were easily dm 
tw tod b\ the inrtfrumenl it wob eximl 
Ingly dlflleult to (HhUukuIhIi Ok ronao- 
nantK, and when Continued l\jk riim nt 
fulled to solve this knotty prohh in tin 
inventor oamo to the conclusion that ho 
needed a wort cmnpUtt knowhdge of the 
characteristic* of human *pmh h\l 
deafly, the dlflTinuee between two speech 
sounds such as B ” nnd ' D" for in 
stunce, was not one of wave freqmncy 
Variation In the number of sound wnus 
would merely raise or lowtr the pltth, 
but tlio characteristic ‘ B ’ and "I)" 
sounds are distinguishable whether ut 
tored by the highest soprano or the Uhbho 
profundo What then are tho peuillur 
characteristics that enable us to dial In 
gulsh the various letter sounds^ Thin wiih 
the problem that Mr Flowers set out to 
solve 

He realised early la his exponents 
that speech Is not dependeut upon the vo 
cal chords, for words may readily be die* 
tlngutahod If whlsjiercd Hitherto, siieech 
records have always tieen iqwkeu aloud 
or sung, with the result that the tunes 
traced have been complicated by fuudn 
mental tones aiul overtones of the vocal 
chords us well us the mouth toms In 
order to get a pure curve Mr Flowers 
decided to umko records of whispered 
speech This he succeeded lu doing by the 
use of an aeoustlcon transmitter coupled 
to an Elnthovcn string galvanometer in 
tho manner shown hi Fig a A cross- 
section of the aeoustlcon is also shown 
In this engraving, which shows how the 
sound wave# arc gutherod by reflecting 
surfaces nod projw ted with magnified 
lntcnsltv upon ttu diaphragm Tin ojnra 
tion of tho nenustlcon trutmmlttir pro¬ 
duces electrical vibration# cor 
responding to those of the voice. 

These vibrations are conducted 
through a fine silver pluted 
quarts thread one ten thous¬ 
andth of an Inch thick. This 
passes between the poles of an 
elec tromugnet, nnd In response 
to the electrical variations the 
wire Is compelled to vibrate A 
beam of light shines uiwn the 
wire and Its shadow in cast upon 
h rooking drum fitted with a 
highly m nsJtlve photographic 
ttlin By a system of haw's the 
slightest motion of the string is 
uiagnlthd nine hundred times on 
the Aim The toll plume iwolwr 
shown lu tho diagram wiih lim'd 
as a check on the nrtUulutlon 
of the words In order to pro 
duee h thuo record, the light of 
th# arc lamp was Interrupted 
five hundred times i*?r second, 
thus producing yertlenl lines on 
the dim at Intervals of 0 002 sec. 


With this apparatus It was proved conclusively 
that Jt Is the >«rlation of intensity In sound waves 
that produi'es apt'eth. For Instance, the waves re¬ 
corded In the sound “ B" would vary In Inten¬ 
sity UMordlng to the pattern shown In Fig 1 If 
‘ B ’ were pronounced on h lower pitch, this put 


tern would be the same, but it would contain fewer 
waves, as in Fig 2. The pattern usually lasts at least 
0001 second, when. If the sound continues, it repeats 
itself 
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Fig 1 


Characteristic intenrity curve 
of the "B tt sound 


Fig 2. Intensity curve of sound when 
littered at a lower pitch 




Fig 3 The new pho¬ 
netic alphabet 


fig. 4, Diagram of a voice-operated machine for record¬ 
ing 4 >eech in the new phonetic characters 




fig*,*. Apperatas wtth width tha efeurmeteristies of 1 

section of m i 


Hundreds of records were made, all of which showed 
practically the same sound pattern regardless of tha 
ago or tho sex of the various speakers. 
Thus a complete phonetic alphabet has 
been worked out by Mr Flowers, which 
we have shown In part, in Fig 3 * leaving 
out certuin of tho vowel sounds. 

Having discovered the nature of speech, 
Mr Flowers then proceeded to design a 
machine that would record the speech 
patterns when spoken to The machine 
Is shown in Figs. 4 and 0 It will be 
understood that the machine does not 
trace sound vibrations, but merely the 
cur\e representing variations of Intan- 
»lt\ 

On talking Into the transmitter, speech- 
controlled currents pass Into the reso¬ 
nator (ircuits, and the resonator that Is 
tuned U> the main tone of the f*i>eech at 
that Instant will reHjxmd, and the tuned 
inHgm tic strip of that resonator will vl 
brnte powerfully As shown in Fig 5 , 
this oHcillntea a tiny mirror, which throws 
a btaw of light ujkju a selenium cell, nor 
mally tho beam fall a upon u blauk part of 
the cell, but as the beam vibrates it illu- 
mluutes more or lews of the selenium on 
each side of this blauk none, producing a 
variation lu the electrical resistance of 
the cell An electrically-operated pencil 
bearing upon a cylinder of paper Is con 
trolled by the variations of resistance of 
the selenium oell and thus a wnvy line 
Is drawn that records the speech in the 
new phonetic characters 

The reason for having a large number 
of electrical resonator circuits l* to al 
low for variations of pitch An average 
man » voice has a pitch lying between 
ami 160 vibrations per second, while a 
woman a voice will vary between 1 G 0 and 
320 vibrations. The machine Illustrated 
has not yet been built for ull the various 
pitch cycles shown lu the drawing, but 
It has been constructed to operate on a 
■Ingle pitch 

In use, a machine such nw this, would 
produce a record that would havo to be 
transcribed by « typist into Latin char 
aotera and English spelling The record 
made by the machine U fully as easy to 
decipher as that of a siphon recorder 
used In cable telegraphy Should such an 
Instrument come Into common use, the 
dictator would soon learn to read the nat¬ 
ural phonetic writing, and it Is conceiv¬ 
able that in time It might become unne¬ 
cessary to transcribe the writing Into 
Latin characters. The public would learn 
a new phonetic alphabet, and the prob¬ 
lem of simplified spelling would be 
solved 

Radio Direction Finder In¬ 
vented by Young American 

I T la announced by the Depart- 
meat of Commerce that the 
Bureau of Standards has met 
with success In the developing 
of a satisfactory radio direction 
finder Much Interest centers 
about this device, since ths^ pos¬ 
sibility of locating accurately 
the source of wireless signals la 
of utmost Importance not only 
to naval and military mra, but 
also to the mercantile marine as 
a means of avoiding collision*. 
Furthermore, the direction finder 
apparatus 1* invaluable to the 
radio inspectors of the Bureau 
of Navigation for the locating of 
amateur and other stations that 
are not observing the radio reg¬ 
ulations or are otherwise Inter¬ 
fering with radio transmferion 
of the Ooretnihea* gad ltgtt- 
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Ttw Wln3«M experts of tye Bureau of Standards, un¬ 
der the dlraction of Frederick Roister, who, it will be 
recalled, ban contributed materially to the progress of 
radio telegraphy, have been Investigating the subject 
of wireless direction finding for some time post The 
tnxtnunent, which they have developed ai a result, la 
aald to be simple and practical, and at the same time 
very efficient In operation. It Indicates the direction 
of the source at the instant the signals 
are being received, and while it is very 
sensitive to radiations In a given direc¬ 
tion, it la less affected by atmospheric 
disturbances and interfering radiations 
from other direction* than an ordinary 
receiving apparatus It 1* stated that 
messages have been received by one or 
another of the three sixes of Instruments 
that have been built, from Philadelphia, 

Boston Glace Bay Newcastle (N B), 

New York, Norfolk, New Orleans, Pan¬ 
ama, Key Went, Ban Diego, and Hanover, 

Germany When atmospheric disturb¬ 
ances have been very pronounced on the 
large antenna at the West Laboratory, 
they have been very alight on the direc¬ 
tion finder apparatus, which Is entirely 
Indoors, having no antenna or earth or 
outside connection 

The new direction finder apparatus ap¬ 
pears to be well adapted to use on mer¬ 
chant and naval ships to obtain the dl 
rectlon from anv light houses or light 
shliw that may be equipped with radio 
fog signaling apparatus to obtain the dl 
reotloD of one ship from another at sea, 
to communicate betweeu ships or ship 
and shore stations Irrespective of direction by reducing 
Interference and almGepherht*, to use In the War De¬ 
partment In field service as the receiving apparatus Is 
portable and requires no ground or antenna, und <uii 
bo carried readllj In a light vehicle or even by n sin 
gle observer, and to uho bj the Bureau of Navigation 
to locate amateur or other stations that ure not op¬ 
erating their transmitting apparatus In compliance with 
the radio regulations 

Railroad Wheels That Are Practically Silent 

D ESPTTK the number of attempts mndt In tin pant 
to product a really silent wheel for railroads nnd 
trolley cars, no successful wheel of this tvpe has been 
generally pilopled b> the railroad companies In the 
course of long-continued tests there nlwavs cropped out 
disadvantages which the inventor had overlooked In 
the design of his wheel 

At the presold time however, 1 eastern railroad offl 
date are greatly Interested In the performances of a 
new typo of wheel which has been undergoing the most 
•trenuons teetR ami subjected to nearly a year of ac¬ 
tual service 

The tests to which the new wheel has been subjected 
have been carried on without undue publicity, In fact 
without even the formality of advising the technical 
press of their purpose It has been the Intention of 
the inventor as well as the railroad officials, to keep 
the matter private until the full year trial is over At 
the end of this time provided the wheel ha* shown its 
many advantage to the satisfaction of 
the railroads, It is to be manufactured In 
quantities. 

The writer was Informed of the object 
of these testa In October, 101^ nnd after 
some difficulty succeeded In obtaining a 
short technical description of the wheel 
and some photographs of the first two sets 
made Since April 8th, these wheels have 
been in continuous use on one of the trol 
ley ears In Portland Me, nnd a complete 
daily record Is kept of the i>erCormauce 
Daring the first six month* of the strenu¬ 
ous test the wheel proved so satisfactory 
that a large order is now being arranged 
for, while a plnnt Is to be erected for 
the manufacture of the wheel In large 
quantities. 

The new wheel, ab will bo teen In the 
accompanying Illustrations, consists of 
two distinct wheels—a wheel within a 
wheel—separated from each other by an 
Irregular cushion of rubber The shape 
of this cushion represents the result* of 
Innumerable tests with shock absorbing 
devices. It absolutely prevents both for 
ward and backward creeping, it Is 
claimed, without the use of lugs or bolts* In actual 
use* of course* the sides of the wheel are protected 
against dirt dust and damage by steel plates, while 
the rubber cushion Is prevented from moving laterally 
by the saxhe d foM- 

Amohf the advtatafM claimed by the Inventor, and 
so far boms out by Cbs tests made in Portland, art tbs 
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following First, several times the tire service of an 
ordinary cast iron wheel, second, tires are easily re¬ 
moved and renewed, third, wear of the cushion proper 
U estimated at four year* on average trolley service 
fourth, steam railroad testa indicate Its good influence 
on the rolling stock rail* and switches which arc sub 
JeOteJ to ttimb smaller shocks, fifth, on cltv nnd Inter 
urban trolley lines the question of excessive noise Is 



Copjrluht International FUm Ifcrflcs. 

Frederick Roister of the Bureau of Standards, and the new radio 
finder apparatus 


direction 


solved to the satisfaction of residents along the routes, 
sixth grentti Improved riding qualities of the uirs uiul 
grenter eomfort for the pansenge rn 

In nrdt r to forestall tin Inerirporation of rttiy posed 
ble defects 111 the whet Is when Huso are to t*» placed 
on the market the Inventor has nnolutelv rtfuwnl to 
nwept definite order* until the tcHtn In Portland are 
cowpltte-d In the meantime residents along the tine 



Interior view of the silent wheel with both cover disks 
removed, showing the shock -absorbing cushion 

on wlikli the silent car Is operating are highly 
pleased ami interested while the railroad officials look 
on with Increasing approvul 'lhev <*ntiiuatc the life 
of oue of these silent \\lu>elH at HJOUOO miles of actual 
travel Tires and Inner cushions arc renewed at small 



Outride 


view of a group of Madden sUeat railroad wheel*, with tl 
ride disks in place 

expense whenever new ones become necessary 
Edwin 0 Madden, the Inventor of this wheel, was 
Assistant Postmaster General under the MeKluley Ad 
ministration, and is the originator of the little stamp 
booklets now sold throughout the r ulted States to the 
public, incidently making a profit of about 1100,000 a 
year for the Post Office Department, 


ITS 

The Solar Constant of Radiation 

T HE Tunp issue of the Proceeding* of the National 
Acaduny of StleintM contains a unto on the solar 
constant of rutllalion h\ ( (i Abbot F H Fowle, and 
L. B AliJrhh, uho made mailt one thousand deter¬ 
minations of the solar constant Ik tween the year* 1008 
and 1014 Tlu olmervntionH were made at Washington 
(at sea ltvtl) tin shout In Algeria (1 100 meters above 
se« level), Mount \\ llsoii, California 
(i 7^0 me tern) and Mount Whitney, Cali¬ 
fornia (4 4JO mite rs) 

LnngJev » spot) m bojometrh method 
was emplounl ut tin ntmo'.pln rh_ nh- 
sorptlon bi lug coinpiilul fiom meus 
UrtmentH of the distribution of * m rgy 
in tin solar nih* train at different zenith 
dlPlnro f s r i lie IhiIoiik tile men huh nn nts 
Wi n rt*duced to e ulorlt n bv dnilv i tan 
pnrlsoim n llh stnndaidlzod pi rlu Home 
tern | |w mean vnlm found Is 1 '1.1 i il 

orhs |m i Kquart millnntir per mlmite 
Tin clone utieuiK ut of tin values found 
at ellffe rout times ami plates ntlhniipli 
twjtli the dirci t im asun nu nt s nml tiro 
Computed atinoHpht rh abHoipihm were 
greiith aflWled h\ dllTe re rices in tem|Hra 
tort baronu (rk pressure humidity and 
hii/liMHH hi oins to be strong evidence of 
tlie soundmans of the method 

*urtliennorc the ntmosplurh trans 
mission eneffltient* obtained «t Mount 
Wilson ngre'e well wllli Rayleigh* theory 
of ntmoHplu rlc scattering From these 
coctflch nts tmvle has computed the mnn 
her of molecules jar mlih centimeter of 
air ii h J70 X 10 0 which is urv done to 
Millikans vnlm (-*70^ X 10'M, obtained bj absolutely 
lncU|»nehut methods 

Another tvldtini of the Houndutss of the work Is tho 
ftut that simultaneous observations nt Mount Wilson 
and UftMHonr itgm In show Ink an Irregular varinhillty 
In hoIht radiation which hns rectnlly been continued 
bv no iisurniu nts of the distribution of brightness along 
the sun s dinmetet 

Nivtithiliss it has liceii objected timt 101 Is much 
too low' a value for tin solui constant that higher 
vftliits Imvc Iiec ii obtained for tin unconnected soiaf 
linllutioii on mountains und from free balloons and 
that the euritM tion math for atmospheric absorption 
wus too Hinnll hiHniise no observations were made 
within lf» deg of the horizon 

In older to unit them objections oljservations were 
ixuuU nt Mount Wilson from HUiirtsc until 10 o c IckJc, on 
Bepternlier Jttth and Jlst 1014 On Iwth dH>s the At- 
moHplierk tiuns|uiri m > nmnined w iiHlbl> uunltered 
Tin value h found for tlu solar constant full Im tween 
1IH) and 1 ir> 

In Julv 1014 a reconllng pv rliellonuter wan raises! 
bv sounding balloons to au altitude of alumt fifteen 
miles white the bnromctrlL pressure wns one-tweutv 
fifth nf tin )»re nsure at sea level The mean vaIuo of 
the Inst morels of solar radiation thus obtained ut 
highest ultUudes Is 1 S4 oh lories j»er sejuare centimeter 
lM?r mlnuti The highest reliable direst observatlems of 
nolnr ratllntion range fnem this value downward to 158, 
made ut the sen level at Washington 

Germany’s Substitute for Cotton 

G rilMANT'M supplv <»f cotton, so imkhs- 
snr 3 for the mnnufiuture of modem 
high explosives Ire low uiough timt ft dill 
gt lit sc a re h 1 m In lnt made foi in|pi]iiAto 
substitutes England has eut off tlu for¬ 
eign «uppl> and thousanelM of tons are de¬ 
manded for comparative ly short cam 
palgDs 

Bo far the hoj>e has l>een thnt oellule»o 
from some Hiadal wesnl might 1« tiHrnbd 
HmccKsfulli Into guinoiton 1ml timt 
HUtetHS 1ms not V < t been nyeorte'd \ 
tmasurL of nuccmsh In gelling n Miihstitutn 
has iHtn obtained however In using cer¬ 
tain forms of paper pulp ll^ulti (ii as a 
dressing for wounds ihnn saving some 
of tinlr puchuis lotion for evploslven 
One firm In Berlin Is mlllng It gut u ” as 

Hii nbsorlHUt for 1 >Hmm 1 nt a pi Ice of uhout 
oltht e Hits jar isiinnl in lmndml )>nund 
lots It Is put up in slice (h nlvoiit fourtwm 
b> twuitv four Inches nnd In packages of 
pounels or rolls of Iwo isnmds 
tine of the most effective wound dress 
lugs among these substitute* i» spluignum 
moss which to some extent had l»e*n used In both Eng¬ 
land and i.umauj Uforc the war The moss is so ftill 
of minute tiling tliat iu Its ordinalj state It holds nine 
tiroes Its own weight of water and is therefore a power¬ 
ful nfiMorluut when dry It Is vtrv soft and Ihdit 
Cintlicreei from the swamps, il Is drteel on rocks or 
bashes until bleached white, then cleaned and sterilised 
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By Our Military Expert 


February 13, 1*10 


I T is a long Jump from Macedonia to the western 
battle lines and the recently Initiated Teutonic of 
frunlvp In that locality, but there evident)} exists a 
e!o»c relationship between tht two 

Ever since the Entente gains in the autumn of 1015 
when the Germans bard} wtre Hble to iheok an ad 
vance of moment, Teutonia 1ms maintained a very 
tenuous foothold on tht ends of the rl<lg*H that extend 
from the Channel to \niious [ioIuIh on tht battle front 
north of the Olm Fig.htI iik <>n >* hilltop with the slope 
behind the dtftnsHt lln* 1 m no Him cure and is fraught 
with disastrous |>osslbllltU m should the dtftime fail to 
hold At several iminls tht Gcrtiinns were forced back 
until tlnlr IrtnthtH tt i t< ret! precariously on the hills— 
mid tin\ had not sullltltnt Hirtngth avallnbU at the 
moment to Intuit h a < mutter attack with an ample 
vulght to give promise of ret overlng the lost tt rrttory 
Almost inn iHisslble battalion had bun Htrlpped from 
this front to engage on the eastern line and In the 
-Haikuns At the samt time, the at!vantage of the do 
ftiiHlVL proved so gnat that Germany could hold off 
lur ussHllHiits at tin last moment aud prevent their 
breaking through 

The general situation and especially the ntMvsslty 
for mnurlng a tr* hold ot Sulonlkl feu a future <Ihv 
required tht n infer* Ing of the Elitt ntt position Ht this 
jKjlnt then by taking away troops tluU 
might otherwist have hcm urwl a lotul 
victory at the exp*ns« of giving up the 
hold on the dm Inn iK»rt 

A gin net ul the inHp nhow* the gen 
eial {Kisltlon In Franc* to he that of a 
huge, rough salient Tin vtr> «\lst 
cnee of sm h a salient Is a uu nuet In 
itself It 1 m evident th<n that the 
constant nativity on tin side between 
the Ulse und Handtrs um well as that 
on the other botwem Rht Ims and 
Verdun, a constant i»ccklng and utrlv 
ljig means much Tht rc Iiuh Ihm n eoin 
paratlvel) little activity at tin blunted 
apex The western line in ntknowl 
edgedly superior Entente strength Uus 
neem<*d eompurnllv* ly calm In proimr 
tlon to Hh powtr the oft heralded gen 
oral offensive has Ihhii Incklng move¬ 
ments which seemed to presage* such an 
undertaking petered out into mere 
ltnal activities 

Vet, both Entente auil T* utoulu 
kuow that It Is certainly coming * vent 
ually The latest (leriuan sti okes, 
therefore, undoubtedly constitute an 
effort to secure a better local jam It Ion 
for various sectors of defense Hgulust 
the breaking of the gathering storm 
When the offensive develops It will 
logh-fllly move eastward against the northern leg of the 
salient and northward through the ( hanqwign district 
Hoth ways lie Ihlckly strewn with Helds of defense 
obstacles and myriad trenches bucked b} hundreds of 
guns The very trendies and faults of the ground must 
run crimson before nuih attacks wlu through, tht cost 
In men will be bo appalling that the civilized world 
will gasp wlmn the full story Ih told ^et this nan 
guInary akmuuU must la made—unless something col 
lapses within the Central Emplrts 
But If suceessful, If sulHclent strength is marshaled 
to carry home these thrustN, the Intervening territory 
embracing Iuton St Quentin and < Htubral will form a 
gri at cul-dc sac in width < noruum* Teutonic forces and 
material should be bagged unless )>eiit of the position 
Is realized In time to penult them to make a with 
drawal 

Uejond tht shadow of a doubt, should auch a auc- 
ccsH come to paw* French territory would at once be 
deared of invaders, und (Itrmany would then he com 
(veiled to fall hatk along the whole line prulmblj re¬ 
sulting also In the accompanying clearing of at least a 
part of Belgium 

The public lias grown so accustomed to measuring 
gulus and losses on this line in terms of yards that thb 
resulting gain of ground front a successful piercing 
of the sides of the willent would probably appear as 
a devbdvc victory with it* reaequlsitiou of hundreds 
of square utiles ftt a blow That would be a mistake, 
for then the Teutonic Hue would have become auto¬ 
matically straight* md and shortened, hiwe been 
brought dower to points of supply and have Iveeu forced 
hack only to at rouge r positions of defeime the further 
hatk the at router furtlflU attorn* ujnvu which to rest the 
Um And the whole thing would have to ho done again 
It is almost tienni*elvable under existing conditions 
even should German* be compelled to evacuate French 


territory and Belgium that the Entente could easily 
continue an offensive to pierce through to Germany, 
the war la to lw> won if it la won within the year or 
no, through <*o<q>eraUou blockade by land and sea, loss 
of morale by Teutonia, aud through diplomacy not 
merely by force of arms 1 local successes, general sue 
cesses, are desired and needed by the Entente, but the 
material gain will be found to lie In the tightening of 
the bonds more than In an actual storming of Interior 
fortified lines. They are too strong. 

This Is uot intended as prophecy, for It is but out¬ 
lining succeeding probabilities founded upon the ground, 
the position Its extent and general contour, the meas¬ 
ure of local activities, the estimated strength of the 
contending forttB, the general situation, the obscurity 
of Entente prf poudeiant force and the fact that should 
the Ententf consent to a cessation of hostilities, with 
Teutonia on upylng her present advanced holdings the 
Kaiser would have won his wht hand* down—a some 
thing utter!} incompatible with existing resources In 
uu u, money and munitions iKwscssed by his enemies 
Now that Germanic forces have been released from 
immediate activity in the Bulkuns they are available 
for u shift to the ejistern or western line, and the re- 
«*ent off* halve serves to suggest that for the time being 
tht latter has been choBcn for a first venture by w r hkh 
It Is hoped to consolidate the preKent 
holdings and bt tt< r them If possible 
A guicrul Teutonic offensive on 
this fiont seems highly improbable, 
for while u deadlock exists that can 
only lie broke ii 
H t a stniHUdous 

lost, with bti 
other interests 
in otht r thea 
ters of war, 



Genuanv Is not believed to have Rufflclent forces avail¬ 
able to undertake It without actually stripping other 
dt ft uses for the tank a measure which iveu the desper 
ntion of a genius aided bv Germain s wonderful railway 
system could not dare It 1 b clear that both eastern and 
western lines ure well balanced in immobility, if the 
balance should la* materially deranged by removal of 
troops It would prompt I} sway under the rush of force 
quick to take advantage of siuh an opportunity—wait 
Ing for it, in fact—in strength It 1 b at least four time* 
harder to take xu w ground than to hold ground already 
possewied, aud Germany tan scarcely afford the coat of 
another general offensive She Is now constructively on 
the defensive, her advanced holdings guarded by a rim 
of steel of quadruple delineation , although necessity 
demands that she make good her footing wherever 
possible to wait for developments and welcome any op¬ 
portunity for peace—so long as she remains where 
she is* 

When the Entente offensive Is launched at last—it 
may be within a few weeks or it may be postponed 
until spring aud summer are blending—if it Is to be 
endowed with the attributes of success, activity must 
be displaced by Its allies on every front. Russia must 
throw her reorganized legions forward in hopes of suc¬ 
cesses-In any event, to cause the retention of power¬ 
ful force against her that It may not be shifted Mace¬ 
donia muNt again become a field of battle, more terrible 
more complex than ever before And the French front 
must blossom into fiame from Nleuport in Flanders to 
the “Last Post,” near the Swiss frontier, while the 
mlghtv attmk* ure innmhed ujwn the enormous salient. 

It takes h great deal of time to prepare for such an 
assault Not only on the actual front to be stormed, 
but on all others—shells, shells, shells, mast be up 
and read} for every available battery, and line after 
line of men must be in position to sweep forward, to 


he deliberately sacrificed that their following fellows 
may gain ground, opposed by steadily lessened strength 
through the degree of punishment inflicted by those 
sacrificed before they fell 

The French, dominant factors on the western line, 
hare waited wisely, content to let their opponent wear 
down by fruitless beating on the bars whllo they and 
their allies prepared France was not ready for war 
when It came, England was grossly unprepared, and it 
has taken every bit of the time Intervening until the 
present to gird their loins. 

It would seem as though the Entente should be ready 
at last, but a little further time of preparation must 
ensue through the state of the ground, which is muddy 
and slipper}, for the winter has not so far been a 
severe one The first spell of warm weather that will 
dry things up should witness a rustle of preparation, 
the shifting of troops at night, the massing of guns 
under concealment and the concentration of munitions, 
tor when a rush is to start across a fire-swept expanse 
of land, every second— fraction of a second—Is of untold 
value, that the period of exposure before the ba>ouets 
lotk breast to hreHst maj be cut down to a minimum 

The Extension of the Spectrum Beyond the 
Schumann Region 

T HE violet limit of the visible spectrum is about 
4,oo<) angstrom units, bnt the spectrum may be fol 
lowed photographically to wave-length 1000 with glass 
prisms mid lenues, and to wave-length I860 with a 
qunrt7 sv stem or a reflecting grating Victor Schu 
maun showed that this limit (1*00) was determined 
bv absorption by the air and the gelatine of the photo¬ 
graphic plate With a vacuum spectroscope and an 
emulsion poor lu gelatin he reached a wavelength 
1230 where he w as stopped by the opacity of his 
fluorite leiiNis 

In the Pr<xtt dings of the National Academy of 
Si lrnets June, 1015, Theodore Lyman of Jefferson 
Ph}Him] liberator}, Harvard University, describes his 
experiment** with a vacuum npe<trowx>pe containing a 
concave grating arranged bo that the path of the light 
from Its source to the photographic plate 1* wholly in 
inrelled gnu The grating Is mounted at one end of a 
brHB* tube about 40 Inches long and 4 inches wide At 
tin other end are the plato, prepared as Schumann 
lecommemls, and a slit admitting light generated elec¬ 
trically between tungsten electrodes 
in a quarts tube wbhh eonimunl 
eaten freely with the air tight brass 
tube. 

In the earlier experiments with a 
wtrong disruptive discharge In h> 
drogen at 2 or 3 millimeters pres 
sure the spectrum was extended to 
wave-length 000 In later expert 
ments with helium free from nitro¬ 
gen the limit was extended to wave 
length 000 

Throe hydrogen lines, predicted 
by Uitz on theoretical grounds 
were found at 1,210, 1,020, and 072 
'With pure hydrogen they are best 
seen with a disruptive discharge, 
hut an alternating discharge ofl#0O 
cjdea produced them lu helium con 
tabling that trace of hydrogen so 
difficult to remove The disruptive discharge is required 
to produce the seven or eight new helium line* of wave- 
lengths less than 000 

The limit now reached is set hy the adjustment and 
dimension* of the apparatus, and Lyman sees no lnsu 
parable difficulty in further extension JL considerable 
region remains for exploration between 000 and 1 
angstrom unit, which l« the wave-length of X rays, as 
determined by the Braggs. 

Hie World’s Forests 

D ESPITE the warnings of economists concerning 
wasteful deforestation, particularly la our own 
country, it appears from recent investigations that a 
goodly portion of the earth’s surface In, still heavily 
wooded According to the Natnrwi$l&MchQfUiehe 
UnHPhvu (Berlin) the world's forests are divided as 
follows 


The American Continent 

Asia 

Europe 

Africa 

Australia and Ocean lea 


046,702400 hectares 
870000,000 
314400,000 
200,000,000 
W.000,000 “ 

The most notable fact is that out of this bUHon and 
a half of hectares of forest land, Europe should postern 
a share so relatively large, considering* her ares 
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Industrial Preparedness for Peace 

The American Declaration of Economic Independence 

By Prof Thomas H Norton, Ph D , Sc D. 

Bureau of Foreign and Domestic Commerce Washington 


T HERE U * note of preparedness In the air The 
word In on every tongue from the Atlantic to the 
Pacific. To moot It mean* adequate preparation against 
any possible menace to our political and national in¬ 
dependence coming from across the waters which wash 
our eastern and western coasts 
To our financiers, our economists, our captains of 
industry, it implies much more. It denotes timely 
provision for the vaguely defined changes wbhb we all 
feel must Inevitably follow the conclusion of the tcrrl 
ftc struggle now raging over Europe, and profoundly 
affecting Asia and Africa 

The Europe of 1920 may show little resemblance to 
the Europe of 1913, politically or Industrially, in ideals 
or in activities The America of 1020 may be affected 
in a Icwi degree, but unquestionablj we shall have ad 
vanced far In the evolution of our notional existence 
accomplishing In years what otherwise might have rc 
qulred decades 

Half revealed to our vision is n nation financially as 
independent as it now is politically the banker of the 
Western Hemisphere—possibly of the world I The ini 
tial steps aro taken to create an American men untile 
marine, able relatively to make our flag as familiar In 
the ports of the world, as in 1800, when our white- 
winged fleet traversed every highway of the oceans 
Simultaneously with the swift evolution of world 
wide plans In finance and transportation has come the 
conviction that the golden opportunity is at hand— 
within our grasp—to make this United States of Amcr 
lea industrially Independent to free It from pyery 
shackle other than those rigorous!} Imposed by climate 
or the geographical distribution of mineral resources 
These past eighteen months of warfare on a gigantic 
wale, hitherto unknown In the history of this globe 
have taught us many lessons The need of more ade¬ 
quate provision against an Invasion of our territory Is 
one le»«ou« It i«, howem, of minor iiuportnm-e coin 
imred with the groat economic lesson <*ouvc>ed to us 
each passing day, while vast waves of contiht slowlj 
painfully, horrrbly ebb and flow 
The organized productse activities of this land 
Agricultural and industrial are gradually forming the 
iron resolve that never again shall they be exposed 
to the anxiety, the uncertainty the loss resultant from 
widespread dependence ui*on foreign source* for a mul 
tltudo of products vitally essential to the very con 
tinmince of scores of gainful occuimtlons 'I ho lesson 
has come suddenly and brusquel}—like n Mow in the 
face. Time is required for its application, but ori 
every hnnd are evidences Hint it has been well learned 
As the outcome of private initiative largely but cs 
casionally ns a result of combined effort one after an 
■other Industries are being planted upon our soli whhh 
nre destined to release uh from further economic de¬ 
pendence upon European manufacturers for a large 
nmnlter of the most varied articles The instances aro 
multiplied dally Individually they scarcely Hvvakcn 
public attention In the aggregate they present a re¬ 
markable testimony to the keen and alert manner in 
which Americau enterprise and technical skill tnke ad 
vnq£ago of sudden and unexpevted opportunities 
In n somewhat more genial but equally resolute 
manner, the American Industrial of 1910 Is Issuing an 
■erouomic Deela ration of Independence, worthy to be 
ranked alongside the political Declaration of his great 
grandfathers of 1776, some 140 jears ago 
Noteworthy and Instructive are the concrete exam 
pies of the manner In which this Declaration assumes 
form Space does not permit the mention of more than 
« few of the interesting examples of new branches of 
manufacture, suddenly but still In a thrifty, enduring 
manner, called into existence during the past year and 
a. half, displacing permanently In our domestic consump 
tion wares to the value of many millions, hitherto iru 
ported from Europe. 

Our knit goods industry has develojjed steadily of 
Ute years, but for many specialised forms we have 
been dependent upon the factories of Saxon v The 
annual Imports of these articles amounted before the 
war to $2,200,000 We are now supplying fully our 
own ueeds In this line, and furthermore our mills are 
now shipping annually knit-goods worth 110 240000 to 
other countries. A year ago this export amounted to 
$2JM7,000. Similar cases may be cited from other tex 
tils branches. 

The curved faces of our watches and clocks came to 
us, formerly, exclusively from the glass works of Thurin 
fta» The Imports suddenly cessed In the autumn of 
1014 Manufacturers of timepieces laid their needs be¬ 


fore leading American gin as makers. Within n month 
the problem was solve*! The curved disks were made 
a regular article of manufacture. Their quality was 
beyond critic lain A second month passed, and the 
cost of production sank below the former current prices 
of the foreign makers 

The paper trade offers some interesting examples of 
the process of emancipation, now lu progress Lately 
we expended $1,350 000 annually In Germany for litho¬ 
graphic labels The domestic demand la now mot en¬ 
tirely b> wares mode in American mills lauey and 
surface-coated palmer, brought from Germany cost us 
annual]} $2130000 This also, Is now made entirely 
In our own mills Our countless souvenir postals came 
also lurgcl} from Geimanv We sent $420 000 each year 
across the ocena to pay for them Now thej are like¬ 
wise supplied by American fat torlos Photographic 
pujKr from Germany eont uh nnminlly $720 000 That 
too, is now till made at home, to the relief of every 
amateur and professional photographer 

Two years ago w e expended nearly $1 800 O00 for Ger 
man tojs There was no lack observable when Santa 
Claus distributed IiIh bounty last Christmas Eve He 
however filled his bag to the utmost limit for once 
with the prodm ts of Aineric hu taste Ingenuity and 
adaptation to Juvenile need* In the future ho will load 
his relndcv r sleigh with wares from the same pmme 
Among the varied supplies of the marvelous sh igh were 
bonbons of foreign origin We inqiorted annually 
German confectioner} to tin value of $150,000 Last 
Christmas the palates of \oung Ann rim wire amply 
satisfied with the homemade product, aud that will be 
the case In the future 

Many a (blld was delighted at Christmas by his first 
box of coIoih lie mu} not have noticed particularly the 
dainty soft brush with which thev are applied. There 
was consternation, huvvevci fifteen months ago among 
his elders gaining as artists their livelihood for whom 
the brush Is an lmllsis tisable tool Germany whh the 
sole place of innmifiu ture and there was u total cessa 
thm In shipments Promptly an American firm «i>ectnl 
izlng In artiHts* supplies, took up this brunch In 
cidoutHlJy it was found that the essential raw material 
consisted of fine hairs, from the Inside of the ears of 
cattle, and further that tin mute Hal cmne from the 
slaughter houses of Chicago The steers of our Western 
plains will henceforth contribute their quota to Amer 
U hu mtlsth uctivity without being forced to make a 
double trip across the Atlantic 

Of the smaller musk Hi instruments wo have hitherto 
Imported from abroad urtlcles valued at nearly $1500 
000 or ttlomt one third of the domestic consumption 
These purchases frmn musk loving Germanv have loug 
since erased, and the American manufacturers are now 
fully meeting current demands 

Despite the recognized excellenoo of American sit'd 
we have Jmportod nnmmflv from German} cutler} 
\ulucd at $1 000 00O Pills export also, has cx?nt*ed, ami 
American knives razors and scissors are fully satis 
fying American needs 

Our domestic output of paints and pigments la very 
large Our vearly ImjKjrt of wares In this category 
from Germany has, however exceeded fiinoooou This 
Item Is likewise replaced now by colors made In Amor 
lean works 

The glove industry offers on admirable illustration 
of how qulcklv a domestic branch of manufacture can 
emancipate Itself from foreign deinmdence Until re¬ 
cently we purchased annually from Germany glove 
leather valued at $1,750 000 and leather gloves valued 
at $4,200000 There is no lack of such gloves in our 
stores this Winter They are however made In Amer 
lean factories, from raw material prepared in American 
tanneries 

And so I might pass in review a number of Indus¬ 
tries!, dependent ordinarily upon European sources for 
semi manufactured material or for important categories 
of finished goods ready for consumption The pendulum 
has steadily swung to the Occident Individual Items 
represent values of a few hundred thousand dollars or 
one to five millions. Ttje aggregate Is imposing it 
meanH an industrial Hegira, without counterpart In the 
economic annals of the world a reproduction to the 
nth degreo of that flight of Gallic skill and inventive 
power to British shores, consequent upon another epoch 
of blood and carnage, ushered In by the hight of St 
Bartholomew 

All atudents of history know to what an extent 
British predominance In textile manufacture and in 
many other branches was due to the results flowing 


from that deplorable outburst of religious and political 
fanaticism 

A similar hint k-bonlered page In tbe records of 
European < Ivllhsailou is being painfully permed In let¬ 
ters of blood, lor tbe citizens of this eountrv waved 
by geographic condition** from being drawn into the 
maelstrom of jeulou*"} ambition and passionate strug¬ 
gle, It fti*ells OITOBTUM 1 V In hln/ing letters Before 
us is the opportunity to achieve Industrial freedom, 
without la}lng oursc Ives u]h n to the no imillion that. In 
the midst of the pc*ueofuI regular ext Imnge of interiLa 
tional products there hH*» Ihm u ini} diltbeiatc atiunpt 
to cripple or UH) n. foreign Industrj dependent Inigely 
ujxm Its Amerlnui market 

Under ordlnur> circumstances we itosseHN h'gallT tbe 
right to build up our domestic Industries pun at the 
expense of foreign cwqu titers l mb r the ixtHttng 
elrtumstances of the long drawn out conk st for life 
or death between the 1 uropeun powers with no ap¬ 
parent date for n com luslon of the titanic struggle, In- 
rolling a progressive destruction of producthe equip- 
ment and tin maihlnerv of commerce, it is not only a 
legal rigid but an ethical dut> an exercise of tbe high¬ 
est patriotism following an elementary law of self 
preservation to save our economic fabric flow threat¬ 
ened dislocation and anemia bv the prompt creation 
ui*on American soil of tbe requisite industries In such 
form os be adequately new! is rum non fly Insure the na¬ 
tion’* material lift from ull danger, actual and prospec¬ 
tive 

I have purjH>Boly reserved until tbe clime any refer 
ence to the most Important field in vvhlih this move¬ 
ment towards emancipation Is making Itself powerfully 
and noticcnhl} felt 

In no province of applied science hns the United 
States, in common with the rest of the world, been bo 
largely dt pendc nt upon fon Igu manufac lure as In the 
ease of chemic al technology In produc Jug a few lead¬ 
ing staples soda milphurlc muriatic aiwl nitric acid*, 
explosives the a Inins, add phosphate, copperas blue 
vllrlol etc we hud reached tho point where the coun- 
tr> s ordimirv demand was mot by the domestic output 
For tlie gnat mass of chondral products we were 
obliged to seek foreign sources chiefly In Germany 
There are few Industries not dependent upon a vurled 
Hupplv of chemicals Our agrh uirurnl Interests were 
forced to Inqjort t bile salti»eter for their nltretes and 
turnc'd to the mines of Stussfurt for their potash Th© 
colors for our vast textile Industry with nu annua] 
output worlh $1640060 our leather, paper Ink paint 
and varnish brain lies with a total output valued at 
$1550 000 and mures of minor industries originated 
chiefly In Germany lho conjplete list would bo of 
great leugth 

The problem here Is one of enormous difficulty, re¬ 
sultant from the bewildering complexity of chemical 
Industry as a whole and to an exceptional degree in 
the cn»e of the coni tur branch It In however being 
resolutely tackles! and the victor} Ih falrlv in sight 

In the cjinp of barium compounds of oxalic arid, of 
the ferro c} an Idea of Bodlum of the i»ernxl<U*« ) and 
several other categories Jn part lhe rc*q»Nite plants 
have been created and the full demand of the country 
will soon !>o nut 

The eon! tnr chemical industry offers tbe most serious 
difficulties and makes tho heaviest demands on capital 
nud enterprise as well ns on technical and scientific 
attainments. Note however what has been done during 
the 18 months since the Eunqtean war began * 

Tho output of the HO-called coal tar crudes benxol, 
toluol xvhd phenol nnptlmlcne t tc from American 
coke plants gas works and tar distilleries for the entire 
calendar }enr 1014 was about 14 460 short tons The 
monthly output of those prewhuts at present Is about 
33 000 tons (Ihls Includes 10 000 tons of R}nthetIo 
phenol The 8 500 tons of benzol required in Its prepa¬ 
ration should therefore la? deducted from the above 
figure leaving a net total of 24 500 tonH t 

During tbe venr 1914 we manufactured lews than 000 
short tons of aniline, nnd Imported 1 500 tons. To* 
day twelve American firms are manufacturing this fun 
dnmental Intermediate for the production c*f ttnlahed 
d}estnffs nt the rate annually of 10 500 tons These 
firms are manufacturing also 2 000 tons of other noa- 
tinctorlnl derivatives or benzol 

During the venr J91T we consumed 29000 short tone 

(CosrliMfed on paye 184 ) 


* A v( ry fall durtv of all tlir fflrtoin ronnected with ths 
efttnhlluhnif’iU of a comprohehslri' self rontalacd Amerlcu 
coal tar chemical Industry appeared In th« SciBMTtric Auau- 
can for Nuvrmber Otk and 13th, 11*10 
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The Stored Energy of the Submarine 

The Silent Power That Has Made Under-water Navigation Possible 


A I THOUGH the Idea of under water attack dates 
■**batk to the Revolutionary War, It was not until the 
storage battery was perfected that the submarine lie 
came a practical weapon of wnr No matter how 
formidable In attack the submarine may In t la dtfniHC 
It la the moat helpless little (raft Imaginable The 
barest touch of a ships keel will rip oik n its thin shell 
and wml It to the bottom Us only rtfugc Is tin sea 
under whose cloak It ma\ lurk In wait for the uietnv, 
and la whose depths It ram hid* after It him hurled 
Its I Kilt It can live unit by stcaltli and so In order 
to Htcul through the wntu v\ltliout nwnkt nine a huk 
plclon of Its presume it must be (.qulp|>ed with pro 
pelting power that i« ubMOluUly jioIhiUhs and haves 
no visible trace of Its operation Tht storage batUry 
and the motor It ( m rglzes art almost IdeHll) niiIUmI to 
the requinm<nts of the sulnnarlm for tiny are alleut 
and practically hiatUss leasing no trail of bubbles 
to Wtruv the whiualHiufH of tht submerged vessel 
Needless to say the Hub 


aei tor this reason, separate air Inlets and outlets 
are provided for each cell which connect with n ven 
tilatlug duct equipped with an exhaust fan that draws 
off the gases Ah the air pusses out of the cell drawing 
with It tht dilute gases It passes through a number 
of wmnfl which nraove from It all traces of the 
electrolvh 

The ur company lng photographs have been taken In a 
factory which produces the majority of submarine bat 
terh h used by our Navy and they show the construe 
tlmi of one of the latest types of batteries A par 
tUulurly novel feuture 1 h the formation of the positive 
plati This consists of a series of rods or pencils of 
lead antimony alloy, which are Inserted In hard rubber 
tubes and are connected at the top and bottom to lead 
bars The rods ore provided with lugs which center 
them within the tubes and the tube* are lllled with 
lead iteroxldc, uhith constitutes the active material 
The bard rubber tubes are provided with thousands 


of One horizontal saw cuts which are too narrow to 
permit tbo active material to pass through, and ac¬ 
cumulate. Thin obviates one of the difficulties hereto¬ 
fore experienced In which the material was apt to fall 
to the bottom of the cell and accumulate in the form 
of a sediment, producing a short circuit 
A special machine has been provided for sawing these 
tubes, which Is shown In one of the photographs. A 
very tine circular saw Is used which makes 000 cuts per 
foot The machine la automatic In operation, feeding 
each tube step by step to the saw and leaving an un 
sawed space at each end of the tube me pencils are 
cast In the form of a grid with their lower ends free, 
but the upper ones fast to the top bar After the 
rublver tubes have !>een fitted upon the pencils the 
grid Is passed to a special machine that fills the tubes 
with lead oxide This machine Ik shown In one of the 
photographs, but the plate that is being filled la not of 
the submarine else, although the operation Is exactly 
the same The active ma- 


marlnt calls for a win t ial 
type of nccumulnlor and it 
la a giant compand to the 
batteries wen In the com 
mon walks of lift Some 
idea of the sire of battery 
riqulred In our large new 
fiubmarims nmv Ik had 
from the accompany Ing 
sktUh The battery consists 
of two units of 00 cells 
each and the spate occupied 
by each unit Is about 12 
feet long by 12 feet wide 
and 60 Inches high The 



terlal is In powdered form 
and It Is shaken into the 
tubes by a violent Jarring 
action which the operator 
cun watch through a glass 
window This done, a strip 
of lead is burned on the 
bottom of the pencils and 
the grid is then ready for 
the forming process. 

The negative plate con- 
slats of lead grid filled with 
lead oxide paste. Thin 
sheets of wood, in some 
cases ribbed, and treated to 


two units are usually separated by a bulk 
head, but, combined, they are long enough 
to reach across a city lot A complete 
botttry of two units will weigh between 
Ob and 70 tons and their taimtitv will 
be approximately 1000 amperes for one 
hour These iIImhiihIouh and weights 
refer of course, to the leud lype battery 
which Is almost universally used It muy 
be interesting to note that of th* 27 sub¬ 
marines in the United tftalen Navy id 
are equipped with lead typi butteries and 
only one, the ill futixl H 2, 1 iu which 
a disastrous explosion of hydrogen ot 
curred the other day 1 b cqulpi>ed with a 
nickel Iron battery Of the SM submarines 
now being constructed or authorised, 26 
have been or art to be equipp'd with 
lead battei les nml ouo Is to bt equipp'd 
with ft nkket Iron battery white contracts 
for the remaining two huvt not ytt been 
let Iu defense of the storage battery it 
may be snUl that no calamity has ever 



remove all resinous material, serve aa 
spacers between the plates. The con- 
talmr is made of hard rubber to eliminate 
the danger of short circuits and electro! 
ysis should seawater leak Into the bat¬ 
tery eomiwrtincuL 

A special ft nture of the cell Is the fill¬ 
ing plug which 1h so arranged that the 
et 11 cannot be overfilled The plug U re¬ 
moved by giving It a quarter turn which 
closes a valve that prevents overfilling 
The water rises in the filling netk and 
thus Indicates when suflUlint water has 
been added After the plug has been 
Inserted again, no dust or impurities can 
get Into the cell and even if the buttery 
were submerged in salt water the water 
would have to stand several inches above 
the top of the cell before It could forcO 
its way into the electrolyte Thus the 
danger of generating chlorine gas which 
has been made so much of in the daily 
prtsa Is piaetically non-existent 


occurred on land or sea due to explosion How the grids are cast for the positive plate of the battery 

or other effect of gas from a lead battery ' The Current Supplement 


In the earlier days 
of the submarine It 
was not realized that 
a *i>eUal form of bat 
Ury was required tor 
this use At first tin 
bath ries were of tht* 
optn t\pe con*d nut Ion, 
that is, the Individual 
cells bud no covers 
Now, submarine bat 
terles are carefully 
sealed so that the elec 
trolyte can never spill 
and so that suit water 
eamiot enter the cell 
and come into contact 
with the sulphuric 
add of the cleetrohte 
and produce thloi Inc 
gas In the latest type 
Of battery cm h lu 
dividual cell 1 h Healed 
Unfortunately, It is 
impossible to B<al a 
storage Imtu ry nb 
aolutily* tor tmth In 
charging and dlucharg 
lng it generates hydro 
gen and oxygen gnse* 
Theae must be carried 
off and dimiimted In 
to the hold of the vea 



The positive plate, showing the lubber 
tubes tn which the active material 
is retained 



Submarine storage battery eeU about 
50 Inches high* Note bow 
completely ftt Is smM 



MgMto pUta, eon*** eft 
Im 4 grid MM wtth bad 
«Ut puto 


I N the current issue 
of the ticucNTiFie 
Amiuican Surrnt- 
MKNT, No. 2008, tor 

February Uttli, 1036, 

there Is an article ou 
The Inntr Life of 
Some Common Plant* 
that tells of the chem¬ 
ical faculties of plant* 
that are related to 
their growth, color ac¬ 
tivity and other char 
acterlstics, Surface 
Tension at the Inter 
face Between Two 
Liquid* la a subject 
that will Interest 
many A Different 
tiator describes an In¬ 
genious new Instru¬ 
ment thatf enables th» 
engineer to lay out 
curves that are of 
great service in solv 
lng some of his prob¬ 
lems. The construc¬ 
tion and operation of 
this instrument la il¬ 
lustrated by several 
drawings and photo¬ 
graphs. A New lir 
tm of Cutting Gear* 
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deaortttei m *k*U© d "owrfdal ayztara" which 1* 
claimed Ut produce turn that ran long and moothly, 
Or* Z7nlo*44*f o» the Groat Lake* U a moat Interesting 
■tory, telling how the immense Increase tn the ship* 
raenta of ore on our Inland teas compelled the Invention 
and development of Ingenious machinery for the rapid 
handling of great quantities of materiaU A large num 
hor of photographs illustrate these wonderful machines 
that are equalled nowhere else In the world* 

A matter of Importance Is Trade Marks in the AttwTr 
icon Republics, which Is a plea for the ratification of 
the Buenos Aires Convention of 1910 
The Opm Hearth versus the Electric Furnace in the 
Manufacture of Commercial Steel gives facts and fig 
ares of considerable value. An Anemometric Paradox 
describes a curious windmill that always turns the 
sum? way no matter how the wind blows, and it Is 
illustrated by an explanatory diagram and photographs. 
A High Efficiency Incandescent Lamp describes the 
principles of operation, end the steps by which the 
lamp was developed. The valuable article ou The 
Structure of the Atom Is concluded. There is also an 
Interesting variety of shorter articles. 


Mixed Fuels Better Than Gasoline 


C OMFELTJGD by the exigencies of war to look around 
for substitute* for gasoline, in the operation of its 
huge fleet of army motor vehicles, Germany bus reached 
at present a state of perfection In the adaptation of al 
cohol beuxol mixtures, which a y ear ago seemed hn|K»< 
slide. It has been known for several yeare that pure 
benzol, pme denatured alcohol or pure kerosene would 
not work well in Internal combustion motors for auto 
mobiles, but the exact requhtments In connection with 
the use of these fuels were not known, because none 
seemed Impressed with the necessity for drastic action. 
Mhtn the wnr started and the importation of gasoline 
stopped, stejn were being taken by the army authorities 
width promise to revolutionize automoblltng in Ger 


many 

It la openly declared now that even aftor the war the 
majority of German motorists will continue to use cor 
tain alcohol ImmwoI mixtures recommended after severe 


tests by the government Paring these tests mnnv new 
facts were discovered in relation to the use of highly 
\o1atile and less volatile fuels, as were also the causes 
of former failures with alcohol mixtures, benzol kero¬ 
sene and mixtures of these with gasoline The engineer 
lng department of the Imperial German transportation 
department has tabulated a series of ixiswiments with 
various mixtures of the fuels mentioned their effective 
horse-power wheu compared with pure gasoline and the 
distances traveled with them, under the identical road 
and driving conditions accompanying the tests with gas- 
oline 

AV hlle, of course, many of the tests and the tabulated 
results are of merely theoretical value in the United 
Matos, and probably would not have created much In 
forest even in Germany, had it not been for the extraor 
dlnary demand for motor fuels caused by the exten 
give use of motor vehicles in the army service—they are 
none the less Interesting to Americans, because they 
show conclusively that gasoline is not by any means the 
best and most effective motor fuel for automobiles 
When compared with the work of certain mixtures of 
benzol ami alcohol, gasoline must be considered both 
wasteful and expensive Pure gasoline of low volatility 
gives greater horse-power than Is needed by the our, 
therefore It is wasteful and a gallon of it will not carry 
the car as far as a gallon of the alcohol benzol mixture 

In the course of the experiments the tester used a 
medium powered Mercedes touring car, of the 1914 type, 
the carbureter of which was set for ordinary gasoline 
and not adjusted In any way during the series of tests. 
The highest speed obtained, and the distances covered 
on 1 litre of fuel are given In the following table 


Rpeod at 

Ftitd used u , Uln«<Um hr 

1 part hensol with 1 part alcohol km. hr 

1 imrt benzol with 3 parts alwhol ttOhm.hr 

1 part ben sol with S partH alcohol OB km hr 

1 part benitol with 4 parti alcohol (Ultra hr 

1 iuirt Uonsol with 6 parts alcohol G8 km hr 

Pure bensol gj km hr 

Pure gieoJina. TO km. hr 

• IsHtaoce traveled on pure gasoline !■ 3Wfe !«• 
best beniol alcohol mixture, 1 1 


Plat trar 
elwl on 
one litre 
7 0 km. 
7 3km 
7 0 km 
0 6 km 
0 0 km. 
7 1 km 
♦fiSkm, 
than on the 


When the cost of the fuel 1* taken Into account, leav 
tag aside all “ war considerations " and counting only 
tl,e prices of the fuels aa they stood In Germany Just 
previous to the outbreak of the war, the balance shows 
greatly In favor of the alcohol-ben sol mixtures, Gaso* 
line cost about 88 cents a gallon, bensol 37JS cents and 
alcohol 84 cents. Taking these prices Into account, as 
a basts for determining the cost of motoring the lnves 
tlgator discovered that he could trntel 62 km for fl, 
if be used gasoline, 76 km, if be used pure bensol, and 
84 km If be need the 1 1 mixture of alcohol and bensol. 
Strange to say, If the motorist bad need pure denatured 
alcohol, without bensol, bis expense would have been 
" exsetjy the same aa with purs gasoline, namely, 62 km. 
ta tx. 

Such psrformanoea, act so long ago, would only have 


censed the motorist to point to the many supposed 
drawbacks attending the ns* of less volatile fuels, but 
the automobile motor of to-day been Improved so 
greatly that carburetlon troubles are minimised* 
Furthermore, It was chteftly due to attempts to use one 
substitute (either benzol or alcohol) that carburetlon 
troubles arose Benzol, If used alone, requires consider 
ably more air for complete combustion than gasoline, 
and gasoline carbureters refused to work properly when 
catled upon to handle bensol or alcohol On the other 




Machine for making the flue horizontal saw cuts in 
the tubes of the podtive plate 

hand, alcohol can be compressed far more, requires leas 
aJr and can stand greater heat without pre ignition 
than gasoline. Mixtures of alcohol and benzol, cal 
culated so ah to equalize the excess of air required by 
benzol with the excess of fuel required by alcohol, can 
be used lu the ordinary gasoline carbureter without 
any adjustment whatsoever, as far as the air Inlet is 
concerned. Such mixtures will not form any carbon 
deposits, not even Id the oldest type of motors. 

The greatest drawback to the use of benzol alcohol 
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mixtures In automobllo motors still remains the low 
volatility of the fuel and the necessity for pre-heating 
it, or for heating the motor itself It Is very difficult 
to start a motor on the benzol alcohol mixture, and in 
the dangerous work which tht. motor cars are called 
upon to perform In tin war this starting difficulty at 
first was a serious drawback The ( erman army au¬ 
thorities realized this drawback, and e\erv car was 
ordered fitted with n small auxlliniv fuel tank. In pro¬ 
tected position, In which fuels uf high cxpluslvL force 
and low volatility an tarried (ldcfly ether gasoline 
and benzene A three way task iuuimiU this auxiliary 
tank with the carbureter When sturtlug tin motor, 
the auxiliary tank 1 h connected but uh soon ns the 
motor has turned over a ftw bundled times, tin gasoline 
or ether supply is shut off and the regular fuel tank Is 
con net ted 

The Installation of the auxiliary tank, strange to Hny, 
wbh ftlamt the most successful Innovation introduced 
by the German army authorities It Is reported to have 
saved a large numlM*r of motor vehides from capture 
by tho enemy Nearly all gasoline tanks (that la to 
say the regular tanks) on German automobiles art 
fitted with pressure feed, and the moment a rifle bullet 
or shell fragment pierces the tank in Us exposed posl 
tton, the fuel supplv la shut off automatically and the 
car has to stop But with en auxiliary tank the car 
tnay still 1 m> opeiated by simply turning the three way 
cock The driver Is enabled to cover 10 or 15 miles 
without any diffh ulty bringing his car to safety, so 
that the Installation of the ‘starting" tank has really 
worked out to even better advantage In providing also 
a reserve fuel supply for emergency cases 

The gem ml use of benzol alcohol mixtures by thou 
sands of professional chauffeurs, drafted into army 
service, is certain to be fd( in the fkld of motoring 
Hftfr ihe war is over Motor trucks even tvefore the 
war have been operated to no small extmt on lam/ol 
alcohol In German}, and h stroug propaganda Is now 
being waged by the chauffeurs, the Imp* rial Automobile 
Flub and the mlllturv authorities to extend further the 
ase of sue h mixtures with gasoline starting tanks 
There is a strong probability that gasoline will he used 
to a less degree by motorists in Germany, than it was 
before tho war Popular prejudices, based chiefly ou 
limited knowledge and mis Information, have bet n e*on 
qutml and the strong incentive of "patronizing tho 
home industries * apparently makes it easy to stick to 
home made fuel, Instead of returning to Imported 
gasoil lie 

Insects as Spore Carriers 

A MONG thf numerous diseases of various plants 
caused by parasitic fungi Done are better known 
or have revived more atiention fiom scientists and 
the gcueral public than tin chestnut tree bnrk di^ase 
which has been recorded from all states in whkh the 
chestnut tree grows lmturallv The fungus causing 
this disease Is culled hndothUa purasitka , which la 
killing millions of chestnut trees aunually No efforts 
ou the part of the state and federal authorities are 
spared in the way of preventing the spread of this 
disease wherever the presence of the fungus is de 
tested It was supposed originally that the most fre- 
qui iff and rapid nnsle of spore dissemination was by 
wind wafting the si>or<*« from tree to tree and that a 
good method ft combating the disease was bv cutting 
and removing not only the diseased trees, but also those 
that stood close to them, especially thoBo In the dirt* 
tlon of the pre vailing winds. 

Although the amount of success d* pended very 
largely upon the thoroughness combined with an in 
UlUgcnt method of carrying out the work, it was goon 
learned that there niUHt be menus of spore disseraina 
tlon other than by wind Plant pathologists observed 
durlug recent years that insects are directly reKjtomdble 
for the spread of certain plant diseases, and the Penn 
sylvanla Chestnut Tree Blight (ommlsslon in oooppru 
tlon with the Office of Forest Pathology, U H Bureau 
of Plant Industry, undeitook to demonstrate eximi 
mentally whether Insects carry spores of the blight 
fungus The result of the work conducted on this 
project by Mr It A studlialter formerly of the l S 
Bureau iff Plant Industry and Mr A G UugghH of 
the Pennsylvania Blight (ummiNNlon nre published 
in Bulletin 1- of the Pennsylvania Thparlmcnt of 
Forestry 

A careful study of the hndlngs of the recent inves 
ligations dealing with the subject of Insects as enrriers 
of the himwhs of Indnthka ptttasltUu affords <*onvlnc 
lug evidence of a rcHl connection Itetweeu lnsoc ts and 
this disease Tim onlv point in doubt now Is to what 
extent the Idhh ts arc n sponsible for tho rapid gprend 
of the disease Gianted, at any rate that Insets are 
responsible for a large share In the dissemination of 
tho chestnut tree Imrk disease it must l>e allowed that 
the study carried on by the (Commission 1 h of the great 
eat Importance It give* strong support to the theory 
that tire spiead of other plpnt dlaeaseB are directly 
traceable to the action of insects 
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Feeling Through the Fog by Wireless 

A New Means of Locating Vessels at Sea 

By Robert G Skerrett 


pO^STBLY It may not bo quite exact to flay that fog 

* l 0 ob much of n menace to the navigator ns e\or 
but it Ir undoubtedly true thnt u forruidabl* peril lurks 
in these \isunlly Impenetrable banks of mlflt 'llun 
f°re, both the senfnrer and the water l*oriu prtHNpngor 
luive every lonsou to bo inter* htod In the Invention of 
Otto krbke on eiigln**n and a form* r lunrlner 

The cunning displaced In this new uiMlmhlsm Is two 
fold It Is n elevtr combination first of * minting fn< 111 
ties of established value, nml tlun thin union of forces, 
so to speak Is mode tflVUfve through me* IhimJhuih that 
provide u visible guide for the groping navigator The 
seafarer Is nscuHtoined to dept ml upon (hurts ospi^lnlly 
wluu piloting IiIh tinft In the mIghborliood of the iaiul 
To|x>graphh*al f*atures are jiermanent but a marlng 
ship, hidden l»j the fog while Just hh muth of a danger 
us u submerged letigv or a jutting h* ltd I ami In Itovvivcr, 
on the move i hen foie tin thing most d*slre*l to that 
the man ou the bridge iimv know Juh( wber* tit In par 
titular menni* 1 h uml the si>e*d and the dir*(lion In 
width it in inhuming In brhf whnl Js wnnUd is n 
< hart thnt changes at short intervals and carries u trace 
of tilt uiiHt't n vtHHtl h course 

To tlds uni uifnln data are mPessary FIthI the 
dtotnn*** off of tlie Invisible craft thnt 1 m umltrway, 
and n* xt soiw (h<tk ou lu r iumlilon at t lumen Inter 
vnls of time thto inf* a mat Ion strving to Nhow both 
tor path nml the si>e*d with which sht moves omvurd 
Mr I rl* k* obtains this Information by moans of wire- 
b nn tohgrnphj and the lugging trawl of sound s!g 
jihIh th* interval IhIwixu tin arrival of the two now 
sngpM wiving to establish the factor of diHlunco with a 
re/isonablv w< urate approximation Wo sav npproxl 
nudiou Iconise it is a well known fnet that Inkrvtn 
lug fltiatn of different ttmptraturea alTott soimvvbat 
the Hjieed of transmission of sound waves thiough the 
air Hut this is not a serious handicap lu the case of 
the field of usefulm mm of the present Hppuratun because 
nhsolnt* exactnesH at the start is uot nwessary in nn as- 
urlnt, the tnt*rvnl betwe* n vtSNito h< v* ml ndles apart 

The velocity with wlibli wireless warts travel Is su< h 
Hint their departure and arrival across u gup of 10 
milfti, let us snv Is for h 11 pnntbnl puri>oses Instan 
taneoufl W bile Hound waves sent Hlmultunemisly with 
th* wireless otus come along nfterwurd seconds later 
H> lmnsurlng the dliTcrcjico In time between the ro- 
uipt of the w1reb»HS and the sound signals thus dis- 
I»ntched from u far-off ship it Is possible to come pietty 
Hose to determining the rfmotouess of the Mending 
craft The invention lu question constitutes an np- 
puratuB which lu time of thick weather is continually 
on the alert and automatically resjamds to Impulses 
of the dmructer describ'd ami makes u graphb record 
or series of records, bj moans of which th« navigator 
Is both warned of the approach (if another ship aud 
shown Just what he musL do in order to steer a course 
that will <arry him safely awaj from or past the other 
steaming vessel 

Bnsicly the registering mechanism is operated b> 
clockwork which is brought Into plaj by wlreloes 
TIiIm uiaehlnerj iauHCs a scries of radial belts—directed 
toward us many dIff* rent parts of the entire horizon— 
to move uniformly outwurd from a common centir 
That cent ft rt presents the ship carrying the apparatus, 
and omh of these Itelts hears two tinting points placed 
e*pildistunt but onlj oue of which is operable durlug 
its travel from the center to the rim Above these tolls, 
whifh arL dtoiKOMd like the spokes of a wheel, Is n 
translucent disk upon which Is marked a series of con 
centric circles, and euch *eme IjplfleH a mile The disk 
Is of paper and removable, so that It can l>e filed away 
for record The method of functioning is as follows 

X pon the nrrlvul of the wireless dash’ from the far 
off craft the clock work is released and all the belts start 
moving outward from the center tflklng with them their 
passive tinting points—pass!ve because they leave no 
marks Seconds later comes the sound signal This is 
received by a telephone transmitter which, in its turn, 

* loses n circuit which operates a relaj The relay In 
its turn energizes a nmgnet located within the travel 
of the tolt that hnj>i»enB to point In the particular dim 
tlon of the source of sound This maguet acts upon a 
bit of iron on one end of emh of the tinting points car 
ried b> thnt l>elt attrads these lower ends, and in the 
<mw of the one on top brings its coloring tip up sharply 
against the under side of the translucent paper disk. 
Just where the mark is then made shows the direction 
as well aa the distance off of the unseen craft that dls 
patched the operative signals The mechanism comes to a 
halt when the upper i>en has reached the outermost 
limit of the holt, aud, at the same time, the second tint 
lug point to ready for action at the central starting point 


Agnln a few minutes later the remote ship repeats 
the Bending of her dual signals—wireless and sound, 
and once more the clock work functions, starting the 
tolls rlinward with their markers, and when the sound 
impulse arrives later the record Is made—only that 
tinting point responding as bofore, which at thnt In¬ 
stant points toward the fog bidden vessel Thus it goes 
on from time to time, and upon the paper disk are 
dotted the successive positions of the distant craft in 
relation to the vesuri warned. First the tell tale dot la 
iu the neighborhood of the outer so not, and gradually 
the succeeding dots come closer aad closer as the two 
steamers draw nearer to each other It is understood, 
of course, that the idea Is that all liners should be 
equipped with nn outfit of this sort, and once two ves¬ 
sels have established the fact of their proximity In this 
way they would alternate in sending signals and thus 
give each other a graphic story of their respective 
ooursra, distances, and speeds. 

The direcflon determining part of the apparatus 
hinges iqwm the pin* lug of the sound detectors at points 
around the ships deck eorr* spending to the radial post 
tlons of the several i*en carrying belts, and the tele¬ 
phone troiiwmittor or detector In any one of these posi¬ 
tions controls only the tinting point of itfl associate 
b*)t To pr* vent operative confusion, each sound detec¬ 
tor In blanketed by flanking walla so that it (au receive 
Bound Impulses coming only from a limited sector of 
th* horijwn But should three of these mechanical 
ears pbk up the signal—each making a mark on the 
disk the true direction would normally be the mean 
position, and the same would be the case should two 
of the detectors respond to the sound waves 

Primarily, I he npTHirutus 1» designed for service ou 
the open sen or upon fairly expansive waterways where 
the signals would be exchanged over distances of some 
miles liovvtver should a iiUlnlM^r of vessels be con 
cxrncd they would alternate In sending their signals 
and this cun he Just ns easilj urrunged in the case of 
the combined wlrtbflfl uml sound impulses os It is now 
(oinmoulj practiced In Bending either of these signals 
Of course It 1 b understood that the first puriK)se of the 
Jnstruunnt is to pick up Bounds that would uot readily 
be detected by the ear, and lu this manner to discover 
and to place a far-off ship, thus giving an ampler pe¬ 
riod of warning—in effect a wider margin of safety 
This sumo sound rc*\mllug apparatus is equally capa 
hie of wrvlng to det*»ct Icebergs or anv other sound- 
reflcctlug body For lids punxwo the ship’s whistle i« 
blown hi fore the wireless daHh' is diflputrhcd or the 
(lookvvoik can l>o released by baud ImmcdiaUly after 
th* siren Mash A* the sound 1ms to travel to the re¬ 
flecting smface of the hidden menace and then back to 
the telephone d* tec tors the clock work is arranged then 
to run ut half speed In this way the true distance of 
tho U eiurg or other menacing muss (tin be determined 
by means of the echo 

The New York Motorboat Show 

HOSE who luid an opportunity to visit the Motor 
Umt Show, which waa held at the Talae? last 
week, certainly had occasion to congratulate them 
selves for it undoubtedly presented the best collection 
of real bouts, both in numbers and in variety of styles 
«nd models, thnt has ever been gathered together at 
oue of these popular exhibitions. Almost every descrip¬ 
tion of boat, from tiny rowing tender to lordly cruiser, 
which, with Its silky black sides towered In the 
halls of the Bnlace like an ocean lluor, waa to be 
found, something to match every taste and every re¬ 
quirement One class, however which has been promi 
nently represented at most of the previous shows, waa 
missing and this waa the racer, for the racing machine 
of to-day has become auch an expensive and formidable 
combination, three purta engine and one part boat that 
there are cot very many cr»ft in existence that can 
rightfully claim title to a place in the championship 
class, and there U little Inducement to the builder of 
imb a boat to exhibit his creations for the benefit of 
trade rivals. 

The most diminutive boat In the show was an atom 
of a hjdroplnne that was about the site and shape 
of a shingle, but powered with a " V” type aeroplane 
engine It boasted of a speed of thirty five miles an 
hour Needles to say, it was a decidedly smooth- 
water affair A novel feature of this craft was the 
mounting of the rudder on a skeletou outrigger that 
extended several feet behind the wheel 
Among the pleasure boats the smallest specimen 
shown was the homely little 41 Jitney” a flat-bottomed 
skiff model, with the wheel located iti a rectangular 
stern tunnel, and & little motor stowed away In a 


•ort of veet-pocket compartment amldghlp. Starting 
from this lower extreme the line extended upward 
through a delightful series of graceful runabouts In 
mahogany and teak to the lordly OCbfoot cruiser 
above mentioned, which was finished In elaborate de¬ 
tail and luxury and powerful enough to sail on any 
sea. Two splendid lifeboats were also shown, 1m 
pros sire on account of their sturdy construction and 
powerful models, one of which was fitted with a motor 
located within a water tight housing midship, 
Cruisers haring complete living accommodations are 
growing in popularity, and the competitions Instituted 
by vatfoua asaftdatlona, first m teats of reliability aud 
seagoing qualities, have developed Jhto contests 
a» well, and one of the largo boats Ahown has achieved 
quite a reputation in this direction. This craft Is of 
the now popular " V " bottom type, a method of con¬ 
struction that is being widely adopted, and there were 
several handsome specimens of this type shown, but 
the older round bottom, or displacement model, still 
holds its own, us is evidenced by the number of hand¬ 
some and speedy runabouts seen in the exhibition, and 
these formed attractive pictures with their immacu¬ 
lately polished hulls, gleaming metal work and lux¬ 
urious passenger accommodations, 

While tho finished boats were tho most prominent 
features of the show, the exhibition of engines was 
equally imiwrtant and Interesting, aud a striking fea 
tnre of the exhibits wns the almost universal practice 
of inclosing all working parts This method of design 
makes the motor ho cleanly that tho owner-operator Is 
not now compel!**! to don overalls when going out for 
nit nft* rrmou run, aud tho smooth enameled casings 
add greutly to the tidiness and attractiveness of any 
craft In evorj dire*tlon there was cvideuce of un 
usual attention having been given to refinement In both 
design and workmanship and the comparison between 
the engines of to-day and those of five jears ago Is 
most striking Tills refinement Is the most prominent 
feature of the motors shown but there are a few 
notable novelties one in particular being a new ‘ex 
press ' model, specially designed for use in th© fast 
cruiser, which Is bocomlng no popular, or in the speedy 
rtmahout In su*h craft high power in a compact form 
la required, and tho engine must necessarily run at 
high spieds for considerable period# of time In the 
pnBt such engines were difficult to operate beeau»e of 
the liability of the bearings to heat, and the watch 
fnl attention of nn expert was necessary to avoid a 
breakdown In the engine In question. In addition to 
bearings of a litoral size, a forced feed system of 
lubrication Js introduced which insures that nil bear- 
iftgs uro constantly flooded with oil The surplus oil, 
together with thnt which has flowed over the bear¬ 
ings, passes to the bnso and is utilized to lubricate the 
wrist pin uud pistons by tho splash, but the notable 
feature Is the water Jacketing of tho lower part of the 
iMise which thoroughly cools the oil before it returns 
to the pump to be circulated again This not only 
maintains the oil in better condition, but Insures a 
double cooling of the fast moving shaft# and pins. An¬ 
other novelty was a two-cycle motor which was pro¬ 
vided with pumps that drew the mixture from the 
carbureter and forced it Into the cylinder, thus insur¬ 
ing more perfect scavenging and a fuller charge than is 
attained by the ordinary system of base compression 
There was one Diesel type engine, suitable for yacht 
work, and several oil engines of the hot bnlb type, espe¬ 
cially designed for heavy doty In commercial vessels, 
and these wore well worthy of careful study, as the 
use of Internal combustion motors In working boats. 
In tface of steam, Is rapidly becoming of greater Im¬ 
portance, Indeed, if the price of gasoline continues 
to Increase, we may expect another year to see motors 
of this type offered for use in pleasure craft It la 
certainly a question that has so far received too little 
attention from builders generally 
An attractive assortment of accessories was shown, 
to me every requirement of the motorboatnfcn, but 
the star feature of this department was the gyro ship 
■tablllaer, which was shown in actual operation, at 
tached to a model section of a boat Which, by an in¬ 
genious mechanism, was caused to roll to a very natural 
and suggestive manner The attachment here shown, 
which would be suitable for a craft of about three tons 
displacement, was very compact, and its control over 
the movements of the boat Is one of the marvels of 
modem science. 

Spaces were occupied by the New York Naval Jte- 
terve, the Junior Naval Reserve and the New York 
Nautical College, where displays of an educational 
character added variety to a notable exhibition. 
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THE GUARANTttttf* 
PORTUANCK 

CEMEN 

•Adfr*" r»AM »*** 


O.K’d 

Every Hour 

| Day and ^6gfat 
By ChandiU 



"'T'HE production of Portland \V^s^ 

1 Cement,” *ay* an authority, S V 

“require* the greatest care and long f ) 1 

experience It 11 a scientific and chemical / /j 

procedure, representing the antithesis of gue**- IVvrJ / // / 

work or slipshod method*." / / / 

Whether the cement-u*er make* hi* own private 11/ t 

teats of cement or not, it must be satisfying to know illll Uf 
that all the ALPHA CEMENT he use* u made f 

under the strict supervision of chemists, who test []/ J 
hourly, day and night, to be sure the proportioning / J 

is exact, the burning thorough, and the grinding If 

f'ner than required by standard specification* * 

Under th* ALPHA ay»t*m it is impouibU for cement lacking proper 
binding power to be shipped out Every sack is guaranteed to meet 
•very recognised test Specify ALPHA end be SURE of the best results. 

A*k tW« ALPHA Dwlv In your oommunlty foe th* vmluabW fr** book ALPHA CEMENT— 
How to Un It, It toll* mod aHow* how to nwka *cor** of improvwrwnUu If you doot know 
th* ALPHA dmmUm writ* u*, m*oho*ia» what you era planning to build. AddrtM D*pt. 5. 

ALPHA PORTLAND CEMENT CO., "ViZit EASTON, PA 

5*1** N«w York, PhilAdalphU, Bo*too Plttabuffh. BaIHwot* Savannah 


All the Wild Game 
You Want 

F )R many year* we m America have 
•pent mud) tune bemoaning the dis¬ 
appearance of our feathered game. 
But the fact that we have little game to 
■hoot and little to eat it due solely to our 
own lack of initiative We should have 
an abundance of game in the fields and on 
the market We may obtain such an 
abundance by creating a supply eaual to 
the demand This can be done by in¬ 
creasing nature's output through game 
farming And moreover, the demand 
may be much greater than at present, and 
Mill be easily met 

We have the land available to mike Amend the 
greatest fame producing country in the world. 
Utilize it and everyone will have more opportuni¬ 
ties to indulge in field sports. There will ke more 
shooting for all of us whether or not we have access 
to a preserve because game that is raised for sport¬ 
ing purpose* can not be confined m any restricted 
area Wherever nmt is intensively cultivated we 
find improved shooting m all the surrounding 
territory 

To anyam who hu a mail amount of land aune firming 
wtU prove profitable The dnoand for act* «nJ for brwdtng 
stock is much paster than ths supply and will ba for years 
U cams PhausM •**» sail today at (mm *20 to *25 a 
hundred Lire hath brio* from ti to *7 »pa* 

To those who own Urge a crease, aame fanning will either 
provide vast, or profit from those who will pay for ths sport 
To tbs city man. it opons ths possibility of enjoying good 
hutting mv home 

To tvwyonc who shoots, !t will faring in eras sad p Uamr s 


Rirv^-Necked 
Pheasant 
First imported 
fVom China m 
1881 Mow boin^ 
bred m fairly 
lai^e numbers 


A 





Game farmfcog moans an a d di tion to our food agjply that 
will be welcom e to all 

But this subject a too hk to be pnmrK trsatad U this space. 
Wnis few tbs book "Game Farming for fYoht and Pbasurs " which 
will be sent to you without cost It ults of tbs wbject fat a mart fan 
tsreetmg and tnormatlve manner FBI out the coupon below and a copy 
snll he madad you at ones 


Gama Brooding Department, Room 130 

HERCULES POWDEJ^CO 

Manufacturer* of Explosive* Infallible and *E C M Smokeless 
Shotgun Powder* I fc R Orange Extra Black 
Sporting Powder Dynamite for Fanning 

Wilmington, Dtltwsrt 


Cams Brooding Dspsrtimnt Room ISO \ 
Horculoo Powdor Company Wilmington,DeL X 
(WntlpRiM —Plowwa te»J me a copy of Owe* V*r*rtn* for fwi* 
a*4 Pkwore. 1 em U>toreets4 la («• IgMitlsg t»0O tfc* 

rtandpolnl of . - ~ 

Very truly yoort. 



RECENTLY PATENTED INVENTIONS 

These columns Are opto to aU paten tao*. 
Tba notices are interred by apodal arrange* 
meat with tba lures tore, Toma os a pp lic a ¬ 
tion to tba Advertising Departmmrt «C tbt 
BciiNTiric A mimic a*. 


therapBMft*r* os ordinarily cmtrecUd, ltd 
1 m prow* Add otmplifle# tba eanstmctioA of tba 
c*wring am or abaatb oo A* to Ml p» 
liability of Wo* or nrisp ia re men t of tba port* 
tboroof inf U IjdimU tba Iaw* 
removal of tba thermometer therefwm. 



ADJUSTING DEVICE—W IHSDTSCH, 688 
Broadway, New York, N Y The Invention 
relate* to trouser*, rest* suspenders, garters, 
Imre supporters and like articles, and provides 
n device arranged to permit convenient ad 
Justment of the article with a view to shorten 
or lengthen the Mine or to adjust a portion 
thereof between spaced points 

Pertaining to AvtaHoa 

STABILISER FOR AEROPLANES—A 3 
Thaw, 640 Park Ave, Pittsburgh, Pa Tbt 
Invention provides an apparatus operable both 
manually and mechanically provides means 
automatically adjuxtahlt* for regulating the 
angle of stability provides means for varying 
the angle of stability coincident with the op*r> 
atton of the stocrlng and iqulllbrattng mechan 
1»m provides means for manually sotting tba 
automatic stabilising mechanism without limit¬ 
ing the operation of the same provides an 
automatic meebanfatn adapted to operate At tba 
beginning of movomnnt from the adjusted plane 
of stability, and provides roekns for Insng 
urn ting the operation of the stabilising mechan 
ism 

Of tatarcX to Pomtfs 

GRAIN CONDITIONING AND TEMPER¬ 
ING MACHINE —W H Basu, Box 55, 
\nbarn Ky In the present patent the Inren 
tlon has reference to Improvements In means 
for treating gralD pre\loua to milling and has 
for an object the provision of an Improved 
structure through which grain may pass for 
conditioning and tempering to any doalrod ox 
tent 

TRANSPLANTER —C T Pulton, Fallon 
Nev This Invention provides a strong and 
Inexpensive plant box wherein a large number 
of seeds can be expeditiously planted and will 
be held during germination and after sprouting, 
without danger of the roots of the various 
plants becoming tangled 

Of Gsacral Interest 

MOLD CLAMI’ —W Baunra, n Grovo St, 
Winfield, L 1 , N Y This Invention re¬ 
lates to molds for forming concrete columns 
and similar structures The aim Is to pro 
vide a mold clamp which \* simple and durable 
In construction and can bo easily applied for 
secure I v holding the mold sides in position 
Against spreading 

TOY HAVINGH B \NK —C A HlfL, V14 
W Sard Ht, N« w York N Y This Inventor 
provides a savings bank arranged to permit of 
lonrenleutly introducing coins of different de 
nominations to prevent surreptitious abstrnc 
lion of the accumulated coins and to allow 
of conveniently opening the bank at the time 
the same is filled with coins 

lardware read Toots 

KNIFE - W Jt UiiOwN Union Cutlery Co., 
Olesn, NY An object of this Invention Is 
to provide a lock actuated by the usual spring 
of the knife for engagement with the blade 
of the knlft and a disengaging Uv*r for 
throwing out of operation the spring lu order 
to allow the blade to freely awing for per 
mltilng a ready closing thereof 

HKLF LOCKING BAFB5TY CATCH FOR 
HAND BAGS —-0 II Ubntzicl, 1281 Pnrk Ave 
Hoboken, N J The Invention has particular 
reference to tcmiwrary fastener* for holding the 
Jaws of a handbag shut It provides a means 
of s simple cheap and reliable nature adapted 
to prevent a surreptitious opening of a band 
bag by means such as would ordinarily accom 
pllsh such result on handbags equipped with 
fasteners as ordinarily nmd» 

Wothlncs and ifeckaalcal Devle** 

AUTOMATON SIGN —R, J HchuumaNN, 
4H21 South 8rd Ht, Louisville, Ky Thia lm 
provement provides a alga with power means 
for moving a section thereof in simulation 
of the action of a living figure provides a 
power means for the purjiotte set forth oper¬ 
able Id correspondence with the motion of a 
vehkle by which the sign U carried And aim r 
pllfiea the mechanism of said power means. 

GATH VATVE—R. J RiLSY, Livermore 
Falls, Maine. Thii invention refera to gate 
valves of low prttsure mainly used for con 
trolling the flow of semi fluhi substances or 
diluted paste materials such as paper pulp 
or any other similar substances It provides 
a valve which can be easily and quickly 
cleaned so as to facilitate the closing or com 
plete opening of tho valve no matter In what 
position the gate or the valve may be 

INDICATING DEVICE — J W Fwtch **) 
Dxiia E Hoopas Address Mrs Deli* B. 
If copes, 1406 Meridian Place N W, Washing 
ton D C The Invention Is designed to be 
used In connection with other machines, such 
si punching or tabulating machines, and the 
main object la to provide a device by means 
or which one can ascertain whether a certain 
key which he desires to operate has, a* a 
matter of fact, really been operated. 


ENGINE CbNl'BOXfc—L, J CaaVfBg* E>*» 
tra, Tex, This inreniion relate* fig 
controls, and hag reference more payttraiariy 
to means for controUlng an Internal oombna- 
tlon engine which U adapted to prevent fuel 
combustion when the power-transmitting ele¬ 
ment, for any reason, has interrupted tba 
transmission of energy 


THERMOMETER -— F 8. DicxiMSOR* CATS 
of Breton, Dteklneou Co RutherfoM, N J 
The invention provides means whereby the 
mercurial Column or thread of the dtnicml ther¬ 
mometer may be quickly and eoavratefttUr 
shaken down or lowered without liability of 
breakage reek as le liatte to occnr In speh 


DOOIL—W O TBOW, Brainsrd, Mtnn. ThU 
Invention provides a door for us* as a grain 
door in freight cars, wherein, the door Is sec¬ 
tional, and the sections are movable with rea¬ 
ped to each other to provide tor various 
widths of door openings, and wherein each sec¬ 
tion has means at its outer end for engaging 
the sides of the door opening to prevent lateral 
movement of the door, and wherein means la 
provided for moving the sections and for hold¬ 
ing them in adjusted position, 

rsi latnlng to RearsattM 
CHECKER —J F Booms, 1815 Chaplin* 
Bt, Wheeling, W Va. The object of this in¬ 
vention is to provide mesne for securing one 
checker or game piece on another When the 
latter Is crowned and to prevent the separa 
tlon of the pieces by casual movement or other¬ 
wise and also 1 to facilitate handling of the 
same This 1 b produced by having a metallic 



CHXUfXB OB 04 MM PjXCB. 

tubular element run through the center of each 
checker, the tubular element being provided 
with clip flange* which engage opposite sides 
of the piece the tubular element being provided 
with a projecting snap device at one end and 
a socket to receive a corresponding snap device 
of another checker at the other end. 

HPOON—J A Hrbbnius Shelton, Wash 
The lu\entlon provhUs a spoon for trolling 
that closely almulatcs the net ton of a fish, while 
l»olng trailed through the w«tir and the SpOo| 
of sheet metal Is provided with a propallel 
for rotating the wni« as It 1* drawn through 
the water, the *heit metal being so shaped 
that the rotation of the apoon will preient the 
outline of a fl*b nml the apoon li provided 
with a bait hook connected to the apoon by a 
leader the spoon being connected to the line 
and the hook so that the rotation thereof will 
not Interfere with the line or the hook 
Pe ria lttlag to Vehicles 

DFIIVKRY 1U1CYCLR —W A BAUMS, 
21 104th St, Seaside, Rockaway Beach, L, I, 
New York, N X Tbl* Invention provides a 
tricycle having a novel frame structure 
whereby a fiat platform for carrying basket* 
and the like 1* arranged In front of the 
steering post and between the latt*r and 
steering wheel such platform having mean* 
whereby a plurality of baskots ran be detach 
ably locked then to and, furthermore, the 
frame may be formed with a rear extension 
or platform for carrying additional baskets or 
the like. 

WHEEL .—J B Cummin q, BllersUe, Auk- 
land New Zealand This invention relates to 
a vehicle wheel characterised by the provision 
of a pneumatic cushion In the hub of tb* 
wheel for the purpose of reducing the shocks 



VMH1CLB WHMftL, 

and vibration doe to tba weight applied to 
the wheal daring the movement of the Mad 
on the wheel. It pro rides ■ paeuipttto *fte*! 
in which the pari* subjeetod to Wear tat to 
portioned that they eon be reap* gnd fwklr 
Inspected and replaced. 

r 

.. ■■■ . ,■■ ■ ■ 

How.—Copies of anr three pnttoto wftl 
fa* the •eufftfirto ******* fer 

ten rent end*. Fleast staff the name th* 
patent**, titia to tire torentien, an^ dat* at 
Itidf papaf. 
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"Are the 
Bearings so very 
important, Dick?” 

"They certainly are, Mary.” 

Because it can be truthfully said that the car 
we buy u only as good as the Bearings upon 
which its mechanism is mounted 

“They cany the weight of my loaded car— 
resist the shocks and jars 
of the road—nullify the 
stresses and strains im NEW 
posed upon the entire 
mechanism—and at the BALL 
same time reduce faction 
to the vanishing point 
wherever rotating motion occurs m the chassis 

The overcoming of friction 
n«w Departs™ means much to me because 

Matf • aow Trf friction causes rapid wear and 

waste of power By conserv- 
" tol * ing this power 1 am enabled 

to get greater mileage per gal 
Ion of gasolme and oil The 
saving of wear also pulls 
down my upkeep expense" 



IVebeen 
asked that 
question many 

times lately,” said the salesman. 

And I want to say that our cars are equipped 
with New Departure Ball Bearings These 

Bearings have been selected by our engineers 
because of their unexcelled efficiency proven by 
the severest expenmental 
and practical service tests 

TURE Then again continued 

the salesman New 

INGS Departure Ball Bearings 
are noiseless and fool 
proof—and by their own 
mherent durability extend the life of the car itself 

' Like everything in this 
«“ Sir D l J| e N ew De- 

parture ball bearings are A nia tud oof-( 

absolutely guaranteed m *M4 m yikatmrr 

There are more good reasons * T ^ *“ "* to " 

why you should buy a New Dp 
part ure equipped car in our il 
lustrated booklet New De 
parture Ball Bearings and What 
They Mean to the Car Owner 
Write for Booklet D 


Naw Dapartura 
Double Row Irpa 

A n|lr hAci tud oot~t* oo 

VS M h ood Hi ft UM 
m U tons m wkairvfr dir# 
Mm m wtM tfuol 
jfU nu. due ion Hi 

H * pot 


The New Departure Mfg Co 

Conrad fetea Llcwwo 

Main Office and Works Bristol Conn 


DHtMm Hertford, Copn—tten t WOtero Brsoeto. Detroit » 0- 7 Ford Bids 

British Amts Brown Btoi Ud London I C 
Contlmt of Burops Am Jooob Ho st, Ooosohsm Frooport. 0«nt»«ffe 
Depot Now Depoxtitro* 6 Kuo d ArmstUo, Puis 
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No Need 
r to snap the Whip 
with the 


It is on the job all the 
time—giving dependable 
and economical service 
Snow and ice, rain and 
mud, the worst kinds of 
road or weather condi¬ 
tions do not tie up your 
traffic department — if 
Federalized 


W \ i 
J 




its 


How about your haulage? Are 
you paying the extra cost in time and 
money of horse-drawn delivery in 
these days of the more efficient motor 
transportation ? 

You owe it to yourself and to your firm to let 
us at least show you what other concerns in your 
line of business have saved with Federalized Trans¬ 
portation Write today 

Federal Motor Truck Company 

Detroit, Michigan 






Magical Apparatus 

Grand Book Catalog Onr 700 eograv 


Grand Boole Catalog 
Inc* Me Parlor Tricks Catalog Free 
KAfcTTNKA * CO Maaafaetaren 493 Sixth Ai 
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f: CHICAH) MOKLMORKS 


Of TDDUD Ex part Manufacturer* 
I\U DDEJ\ Flu Jobbing Work 
PARKER, STEARNS * CO, 
285-300 ShatflaW Av# , Brooklyn, N Y 


WANTED 

MEN WITH TECHNICAL TRAINING 

for the Student Enginw « Course of the General 
t lrrtric Company Work includes testing of all 
types of electrical apparatus. Opportunities for 
advancement In the G-E Orgsnixatlon Address 
Secretory Students Committee General Electric 
Company Schenectady N Y 


Valuable Books of kstracboatad Reference 

Bfleettt* Cyrlnpedle nf Form lee—<.«onrr.te Pottery 

nd i Jar (ten Feralt r»—RcWolIC* Awrtcte RifirtM) IWok— 
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Just Published ! 




I Wireless Telegraphy and Telephony 


SIMPLY EXPLAINED 

By ALFRED P. MORGAN 


170 Pages 


WIRELESS EXREJtT 
156 Illustration* 


Cloth Bound 


Price 


$1.00 postpaid 

Tha alnglaaL lataat and mat c o ny ra handra popular work pw h E A o d an 
wirilaaa, far tha wirabaa aparatar, amatsw or p r a lnsiwi al 
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_ive treatise and a close study of its pages will enable one to master all the 

details of the wireless transmission of messages. The author has filled a long-felt want and has 
succeeded m furnish mg a lucid, comprehensible explanation m simple language of the thoory and prac¬ 
tice of wireless telegraphy and telephony 

The book treats the subject from an entirely new standpoint. Several very novel and original idea* 
have been earned out in its making. It u wdl ifiustratcd by over one hundred and fifty interesting 
photographs and drawings. All 
they actually appear in practice 
graphs are accompanied by phantom drawings which 

This u a book the wireless experimenter cannot afford to be without It enables one to de¬ 
sign and construct theu own apparatus. This book will also prove of value to the layman. 

MUNN fit CO , Inc , Publisher*, 233 Broadway, New York, N. Y. 


I diagrams ha vs been made in perspective showing the instruments as 
r The drawings are carefully keyed and labeled Many of the photo* 
uitom drawings which reveal the name and purpose of each part 
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Industrial PreparedneM for Peace 

(Concluded fro at pogv 177) 
of coal tar colon. Of tbla amount 3,800 
tons were made in tlie Lnlted States, 
from seml^namifotturMl material im¬ 
ported chiefly from Germany We lm 
l»orte<l 25,700 tons of artificial djea from 
Europe—22,000 coining from German) 
To-day twelve American companies—six 
organised In the course of 1015—are man 
ufatturlng aitiflclal colors at the annual 
rate of 18,000 tons 

There Is a confident expectation that 
1017 will see the bulk of the coul tar col 
ors, used In our diverse industries, made 
in our own factories from American raw 
material 

Nt v<*r before In our own or any other 
countrj, has so complex and Intricate an 
Industry been organized nnd t rented In 
mu 1) a short time! It Is Inspiring in its 
ret elation of what American pluck and 
energy can accomplish when put upon 
their mettle I 

There remain two more fields—two still 
greater fields—in which these characters 
tic^ of the Aiuerliun technical chemist 
must make themselves felt and that right 
promptly 

l*otaHh Is an IndisjHuimtble constituent 
In the food ration of our crops and a 
vHrl(t) of Its salts is required in medi 
c Ino and the arts Our annual supplj 
valued Ht marl> $17,000,000, is derived 
entirely from the German mines of Stass- 
furt 

In onr unlimited veins of feldspar, in 
the vast deiMisits of Mali aiunito in the 
brine of various western lakes, in tho kelp 
of our western littoral wo have natural 
sources of potash read) to respond to in 
telllgcnt and organized activity on a grand 
m*n]e The kelp of our Pacific coast, 
a lorn offers an annual harvest worth at 
mitt helium rates $00 04)0 000 

Of still greater Importance for agricul 
turo for the arts and notnbiv foi military 
preparedness is the factor of nitrogen 
We send abroad annually $30 000 000 for 
nitrogenous material $17 600 000 going to 
Chile Civilized life Is unthinkable, na 
tiounl defense against invasion impossible 
without an adequate supply of nltncgen in 
a combined form Tho complete conquest 
of the uir, the industrial transmutation 
of thp Invisible medium in which we live 
and breathe, into the hand maid of Amer¬ 
ican Industry Is the grand problem now 
confronting our nation’s chemists 

I have passed In rapid review and in n 
somewhat cursory nnd summniy manner 
the more salient features which mark the 
mighty Industrial revolution moving on 
gwlftlv hut almost sllentlv about us 

Its consummation Is inevitable A yoar 
or two hence should witness the entire 
cycle of Industries, needed to make onr 
national life well rounded and complete 
adequately established and peruianentl) 
rooted in American soil 

A few years later should witness our 
ability to not only meet the country s needs 
In scares of branches for the products of 
whhh we have hitherto depended upon 
Miropean brain nnd brawn, but to boldly 
sallv forth Into the world’s markets, nnd 
meet on even terms the present dominating 
factors 

Whnt has been accomplished with the 
proiliK ts of our iron mines and our pine 
forests as well as with the maDy triumphs 
of American mechanical genius can surely 
be m hleved in the remaining fields of tech 
nlcnl effort by a similar use of resoluteness 
aud energy—after all, the greatest of our 
national assets 1 
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OVERT? YEAR!* 


Patents 



A Ftm Optako sa to the probable patent¬ 
ability of an Invention will be readily given 
to any Inventor furnishing ns with a modet 

t sketch and a brief description of toe 
rice in question All < 
ict* 
ten 


jrlption 

___ _nnntcatioap i 

Jrictly confidential. Oar Head Boa* 
Patents will be sent nee on request. 

Ours Is the Oldest 
patents It was aetata 
years ago 

All patents secured through u« are de¬ 
scribed wlttioat cost to patentee in the 
jctowtlfk AewkuL 




MUNN , 


Subscription one veer 

Postage prepaid In United States end , 
luexioo Cuba and Panama. 

Bubecriptlons for Foreign Countrio*, one year* 

postage prepaid tiM 

Subscription* for Canada, postage prepaid 8.75 

The Scientific American Publications 

Scientific American (established 1845) 13 00 

Scientific American Supplement (established 

1878) 5 00 

The combined subscription rates and rates to foreign 
countries including Canada will be furnished 
upon application. 

Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 

Advertising in tbla column ]a 78 cents a line No lees 
than four nor more than 12 Uncs accepted. Count 
■even words to tho line. All orders must be accompanied 
by a remittance 


Niitb—T he Scientific A men i can published 
In the last lwoiy a complete study of tbe txtst 
log potash famine and of tbe means avail 
null for < Mtablisbinjc a complete independent 
potash Industry In our country later a similar 
study will appear on the outlook for tho crea* 
tlou of au American nitrate industry 


NEW BOOKS, ETC. 

Thomas Alva Edison Bv Francis Rolt- 
Wbcaler Now York, The Macmillan 
Conqianj Ihlfi 12mo , 201 pp , Wirt* 
trated Price, 50 cent*. 

This short but authentic biography of Edison 
Is a splendid book to place in tbe bands of s 
boy if he fas old enough to newt at ail, bo la 
old enough to enjoy Its anecdotes of tho youth 
and manhood of our American WUard. Under¬ 
lying tbe whole account of early struggle and 
final victory la a lessen In moral principle* that 
U none tbe lest forcible for being to uuobtrU* 
sive. 


french Offlcet $tS F Strutt, 


CO. 

MIh New Yerk 

wt Wat 


ft c 


Annual Subscription Ratos for tho 
Scientific American Publications 
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AOKNTa. POO% ProOt Prs» lUmpI* Ootd nnd NHlr^ 
Hlgn Latten for More fronts nnd offloe windows. Any 
one can put on. Big demand everywhere. Write today 
for liberal offer to innti Metallic Letter Co, 818 r 
Clark Street Chicago, U a. A 

BUSINESS OPPORTUNITIES 

MANTTFACTURKH6 OF BXOYCLBS 
automobUm. etc H are Invited to make Inquiries i 
the new solid tire reeUleut wheel described under 
Patented Inventions' In this Issue J B 
Heratle Auekland, N O. 

INVENTIONS MARKETED 

YOUR INVENTION may come within our Labora¬ 
tories work If so our Duel twee Department will consider U. 
Copy of patent with stamp* for return wtU receive prompt 
attention MoCtrmlek Laboratortaa Dayton, Ohio 

PATENT FOR BALE 

WILL TOLL OUTRIGHT Devtoe for the dactntetkm of 
wild shrubbery bushes and weeds U a labor saver for the 
Improvement of (arm lands, especially pasture and un¬ 
reclaimed ground. Labor Haver Box 77S New York CUy 

WANTED 

WANTKD—MKNAND WOMEN to qualify for Govern¬ 
ment positions Several thousand appointments to b* 
made next few months Full Information about openings, 
how to prepare .e to (res Write immediately for booklet 
CG-JJ Earl Hopktsa Washington. D O 

WORKING DRAWINGS 

WORKING DRAWINGS FOR AMATEURS—Details 
ot Atr Oomprsmor Speed Lathe, ete Laths work only 

No eomptioated owe boxes. Send far U*L 1-- - 

918 Eighteenth Street, Oakland, Oallftomla. 
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Tours’Round 
South America 

Where it is Sommer Note 

Tours include WEST INDIES, 
PANAMA, COLOMBIA, 
ECUADOR, PERU, CHILE, 
Traneandine Railway or 
Straits of Median (for small 
extra payment), ARGENTINE, 
URUGUAY, and BRAZIL, on 
Palatial Steamers. 

wiutm tom mooxut 
The Royel Midi Steam Packet Co. 
The Pedfie Steam Nevisatlen Co. 
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If I Only had Known— 

Rttfci mw rwotr* UM ogeia f** ten to mf 

Utmm wort* |o youfsttf 

There rt hardly • w h ito worth bvwriug fttoet bat 70a will 
tnd alt tte information jtu owed la 

nirntnaBsmstmuit 

Um tamt Mttentto work of It* kind ewer p«*4UM Urrm 
•wrv eonntnbU rutteot ctoallni with tte liovoromrot, 
riaancM. popuJslb>tt. Piodaettoo, Trede Transportation wnl 
Oattmtl Matirtka rC Tte (tolled Stato*. with io*e notlr* t 
«vflTT country IB Ttw WorUI and a * p m *U War Ito te . *» 
np , rlath v'M imprint. II 00 prepaid 
If 70a are InUrwtri In tte Ptorege than • no nrrrt —m 
formerly—to p*? Sftseo to *ftj Dollar* for a good reference 
book on tht* MtoMA. 

«01 a irMTiimntnun(.itunfisi, iQIA 
ItflO KNI«BT 4 fll amt OOMr* NIONior IVID 


lUtUwl wwt prfoed iGreer Book nMalnalila amljatth 

wss&ssr' 

We to mmtpptr tte old reliable 
lOIA WHITAKER** AlKiJUO (SrUtoS Ediltow) 1Q1C 
IV ID doth Blodiu |1 00 prepaid IV ID 

X*xm deeerfbed WHITAKER ftaadarri reference work* an 
known nwr tte entire world u aim lately auttenMe and tte 
ittforoitoton they con tola it eutteritotlre 
WIwnMiitbm atato ptotoly wttehnf (telteatoy dmW 
J mUTAtn * toil, Unto4, Mt Brwinar Me,w Tart 



FISHERMEN 


Han’i a RmJ Fhfaioc library Par T*u. Carefully 
Sstectod Pm a Urt #f Smrd Hundred THU* 


Each of the nx boob u complete. 

Each u written by an expert Each u 
authoritative 

Each fits the pocVet for ready reference 
or the book shelf for future consultation 


Rss Art vf RsJdai 

BySomuotC Comp 

MtaMiiniEiaiPMii 

By Semth 


, 5«*w#f G Camp 

RsUsaTstUs 

By Pmy D From 


THE TITLES AREj 

SMt Hstsr Bans FtiMsc 

ByChm Fr«UritkHoidm 

Asstsir Mnsttsi 

By Firry D From* 


By Ftrry D Framr 

FhMfifMlllMHNN 

BySammdG Comp 


There is a wonderful fund of information in 

tWebookrior tte beginner and expert alike. 

SEND NO MONEY 

Tte after, which ate etducte a year'* aub> 
•enpbon to Outug, tte big outdoor maga¬ 
zine, n (object to approval If you are net 
stated return tte boob at our expense 

SIMPLY MAIL THK COUPON BELOW 



Tn* ten Turner Hxtona Compiled 
by Dam NlekJ Pabllibed by the Au- 
thor, Wellington, N Z. Price, Id, 
Eraor’a UmiAx Day Lams. By David 
NlebL Wmington, N Z. 

The first of theec tract* presents proofs of 
the earth 0 sphericity The second urge* from 
a religious standpoint, that the marth of the 
day* be held to commence at Lwkn Van In Ar 
tncula, Instead of at a point In tbt Pacific 
Ocean Ur Nleld is thus assuming of course 
that Lake Van marks the site of Kdcn, the 
birthplace of mankind 

BTJBINEBS PnuCCTOBY or THK Mandfac 
tubers ano Dr at,ebb League. 31)15 
Office, 2625 Grand Central Terminal, 
New York 

This directory, Issued by The Manufacture re 
and Dealers League of the Olty and State of 
New York gives Its officers and directors 
classifies firms according to the nature of their 
business and appends an alphabetical list of 
It* rat mbera 

M(W ov THK Old Rtone Aor. Their En 
vlronment Life and Art By Henry 
Field Osborn Sc I) LL D Curator 
Emeritus of Vertebrate Palaeontology 
in the American Muncum of Natural 
History New York ( harles gerthner’a 
Sons 1915 8vo , 545 pp Illustrated 
Price, $5 net 

The author Is to be congratulate d upon tin 
unique opportunities afforded him by his 
‘ Palaeolithic tour under the* guidance of such 
distinguished archaeologists as Knille Cartall 
hac. Heart Brmill and Hugo Ubermalcr an<l 
the reading public Is to be congratulated In 
that this opportunity fell to the lot of a man 
so noil equipped to absorb Ita wealth ofknowl 
••fig* and suggestion and to translate sign in 
cant farts and findings Into our ivory day Inn 
gimp. Ills Introduction shows how i Ion* ly tne 
rrx*k cone* pilous of mans origin conformed 
to modern tbcorlt * It follows the rise of an 
thropoiogy traces geographic and cllmatii 
thanges and dcais with the migrations of 
mammals In the main body of thr work the 
Java ape man, the lltldilbcrg nml Jiltdnwn 
rtlwLoveries, the Ntaudcrtlwl race thr <lr1 innldl 
skeletons, and th( C rd Magnon remains are 
severnlly dlscusaed In a series of most fasclnnt 
ing papers The cnvlronmints and industries 
of these early m* n are restored for us l>y the 
skilled pros of writer and artist and the art 
of tho caveman 1* placid before Us lu all H« 
original lint n aud colors Maps and charts 
abound and there is n folding Insirt allowing 
the region traversed by t*u author In his motor 
tour through Ihe Palaeolithic caverns of Italy 
France and Spain 

Painting dy Immerhion and dy Com 
prejshkd Air B\ Arthur Soyn«>tir J#n 
nlngs t I R D New \oik Si»on & 
< Immberlaln 1015 Mo 272 pp 150 
illuBtratious Price $3 50 uet 
In numerous case* ami umh r a wide range 
of conditions the application of paint by dip 
ping or spraying has proved to be superior to 
brush work In tlmi saving in thorough upas, and 
in durability An instance of the tlim saved 
on particular work Is that of * uanieling the 
lM»dy of a small touring car by the M flowing 
on process, a complete roat 1 h applied in two 
minutes The various modes of painting by ini 
mention with the kinds of paint called for and 
tho requirements of different trades are de 
•cribed by the work in bond Spraying by the 
use of compressed air 1* discussed at length 
and the hnmlred and fifty illustration* show 
plants, methods and machinery In the fullest 
detail 

Modes or Reneabcii iif GEitmcs Bv 
Raymond Pearl Biologist of the Maim 
AKrlmlturnl Experiment Station 8\o 
182 pp Price, $1 25 

These papers irtthally examlnn current 
mmles of research in what 1« A comparatively 
new field of hlologkal study This promising 
territory touches upon sodlogy at one point and 
botany at anothir, and both tho laboratory 
and th« agricultural experiment station are 
exploring U* possibilities 1 he now methods 
which this liw studj has tvolved embradng 
I as thoy must, chemistry physics and matbi 
mattes, certainly call for as clear an explnna 
I tlon as can bo given tho student and this Is 
, exactly what the ordinary biometric treatise 
! palpably lacks. Mr Pearl ■ text Is an excel 
lent Introduction to tho study of genetics, and 
Is both stimulating and formative 

Hubojt and Wtawdot MimoLoar No 
11, Anthropological Series, Memoir 80 
By (’ M Rarheau Ottawa Govern 
ment minting Bureau lt>15 8vo 446 
PI> lllustruted 

The oral narratives of tho American ab 
original come under several more or less dis 
tlnct types. He frequently distinguishes be 
tween the true and the Imaginary narrative 
the Huron* and the Wyandots hive traditional 
tales, or those which deal with myths In gen¬ 
eral, and “ They went to-bunt for meat tales, 
which bear upon guardian spirits or monsters 
la Mr Bar be* u a valuable compilation the 
Huron Wyandot mythology Is tentatively sum 
marlsed their cosmogonic and sociological bo 
Unfa are given In much detail folk tales are 
presented, and other tradition* and anecdotes 
which do not come under the preceding clas¬ 
sifications are fitted There la also an admir 
abU series of photograph* of the individuals 
through whom there stories were secured The 
return# embodies afi ardneus labor of love, nod 
has its appeal to the general read*? aa well a* 
te th# aathrepoJoffat 
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The Value of Sanatogen to 


gei 

the Man who Works riis Brain 

“Without albumen, no life without phosphorus, no thought — 
so runs a famous saying 

True, the healthv body gels enough albumen and phosphorus 
from the daily food, nut an overtaxed brain and nervoun system will 
run short of these yitd nuhst inces because the demand outruns the 
normal supply l hen we have fatigue, depression—and worse, if 
noLhing lie done 

It ib thtn thu Sanatogen is of splendid ud Combining purest nl 
bumen and organic phosphorus in < he mica I union, Samtogcn tikes 
to the fundamental sources of nervous and mental cflfn lency just the 
elements needed It suppliCH these elements quickly inn without 
strain upon digestion giving the depleted cells real nutriment, roil 
BURtonance ana no false stimuHtion 

The result of this ir well epitomized by Sir Gilbert Parker when 
he writes, “Sanatogen to my mind is a true food tome giving fresh 
vigor to the Overworked body and mind ’ \nd by Arnold BennLtt, 
who tersely reports, ‘ The efTc< t of Samtogcn upon the nervous 
system is simply wonderful 

It is good to remember that the medical profession has set the 
seal of approval upon the value of Sanatogen—no less than 2i,ooo 
1 doctors have written letters endorsing it» value 

Should not the knowledge of these facts create the 
conviction that Sanatogen wtU also help you ? 


GranJ Vrtwe International 
Congress of Hedutne 
iMndon 1913 


Sinalenn te told by food 
drufttA* everywhere, In 
■I—a from *10)0 up 


™ Sanatoqen 

.1 NDOHSKD HY OVI K 21.( )<K) (I’HYSICIANS 


for Elbmrt Hubbard*s Book, “Health in the Making ” Written m hut attractive 
m inner and filled with hie shrewd philosophy together with capital advice on Sana 
togen, health and contentment It is free Tear this off as a reminder to address 
BAUER CHEMICAL CO , a8 G Irving Place, New York 


MSCHWERDTU .STAMP CO. 
i»SIf[L STAMPS LEIUIIS S-FI0URI.5. 
BRIDGEPORT CONN 


[ ral Corfu* Engine* Brewer* 

4 sod Bottler* Machinery 

The VILTER MFG CO 

$P§ Ctintoo Strmmt AfflaNuJkM, WU 



STANLEY •»45*» PLANE 

SEVEN TOOLS IN ONE 

Plan* 4.-—Flow Plan* 5 —Matching Plane, 

6 —Jtesh Plans. 7 —Superior Slitting Plans, 

A very practical and use¬ 
ful tool for Carpenters, Join¬ 
ers, Cabinet Makers, Pat¬ 
tern Makers, or any artisan 
interested in wood work¬ 
ing of any description 

LIST PRICE, $7 00 

Fsr S*U by AN Hardware Daalsrs 

Send for speckd 12-peat Booklet 
dmcrWne in detail this most 
interesting tool 

Stanley Ruu , ft, Lcvrl a Co. 

newB viitaji*, Comm. uJA. 



Delivered VM FREE 



_m, •• ma hm anul ysa I 

mo"cV8ilr , fi>roM , ^?'?.V , llHictoe 



A. C. ud D C. Electric 
ROTHMOTORS 

A* hr Uk. 1U, lit mU ttt 

ROTH BROSACO. 
196 LoomM St, Chicago. ID 



Tfvroiv Away 
f Vfevr WorpTTres « 

YOU CAN GET 8,000 MILES 
MORE SERVICE OUT OF THEM 

K -T lbr« y, ra Khropeaa motorUie 1 torn ,etn r 
(rmn l i )Nn) ,u ) 5.000 idUm mil of llwlr Urea 1 > b If-eulln* 1 
Item fib Ktnllrd Tfwxk. 

Inet^ht m hUm II) O00 Aim ku motorl 1 b* f f Unwed 
Itelr e*»mpl, end we Mrlif *M to **iU , year to th tr 
Ur mtpe tm 

WE DELIVER FREE tr'i 

*IJ ytfl to to <te jadge. Ihinte Tm*. d \ lb III 
t v r Unw ilMfUindin *to>»d roueiu. |«r 
ft SOO bIIm frit beet ****** re. ApplW tn y ow ru m 
[ iht ty tulnuUM. 

SPECIAL DISCOUNT r^STTA 

tofjMirtttt StrtotfrM ftetory D-*'i take „y hi re cte»rre 
wlto y mt llrw, Melt tte Ttotr uri nod oni tew to 

m * dw» men mUee e«t e( thiin 

pMsfi TUi Todsy-Ssvc Ike DUcomli 

■ w COLORADO TIRE * lTATHER CQ. I 

9 _.S r* 1 I u7. wl * wrt ^SnUm, te* bfoe- g 

4 Mme I 


M\t 7V* Stood are 



















SCIENTIFIC AMERICAN 




Figure What a Saving You 
Could Make on Your 
Haulage Costs . 

T HE Republic Vc ton illustrated below has 
proved its economy scores of times Its low 
first cost, low cost of maintenance and Republic J 
durability have solved the haulage problem for 
every form of light duty 


Read These 
Specifications 


Wtttr-OwUmT 
x f. Boi« 


\f Internal Gear y 
Dri vo 

delivers the maximum of power to the 
wheels — lessens the unsprung weight — and 
makes a great Baving in tire and fuel expense 
A remarkable overload capacity is afforded 

The truck Is furnished at $995 Alma, fla re board express 
body included (exclusive of top or cab) 

There Is a Republic for every purpose, every duty— 
Model F, % ton, $095 —Model E, 1 ton, $1275 —Model 
A, 2-ton, $1575 — Model T, 3-ton, $2350, “the new 
dreadnaught of trnckdom ” 

Write for folder illustrating the model In which you are 
interested Address Dept E 


fJWM iM T-- -— »- - 

t*£drftttk "HRsliofiVs sliding 
mn -l focwwd aivd 1 rev*™*, 
HHt treated aU£d «llo r steal 

Aate* - Front - 4ra> for«fd I 
Uium' Brer-teteTOsTissr Ni«k«l 
■Wei ran Entire load aarriod 
on I be up Power transmitted 

throo^h lire ahaftj And internal 
0 ««re bolted on road wheels. 

ffis-teateK && 

11 IWVH. 

TW*I — dnstOM-Sxl front, 

***** r«f or pneumttle dr« 
•oolpment, B4 m 4** front, gx* rear 
plain treed Goodrich oo «xtr« 
ehanre 

Il i nM f So Left ride. Center 


frame - 188 fnehee tow 
Jrwh** deep at oanter 
Steal chuinel teeilori j 
beck of driver M Incnee 


r born tool kit toe 

rxl tipWM body 8 


Oil lamp* ride sad 

ol kit too) box flere- 

■ body 8 feet by *4 


Pee t Heel Ceelpeient — Waat* 

nKhoaeelanltinp ctartlnB U*rht- 
UHT fenermang iUBurtre. 


Republic Motor 
Truck Company 


...... -n-.w*reaftCff.VgnKtff &V».t ^fllUMUSXAI«. 



-a *"/' >- —- 

• ** >■! ft'JA ..... . ( 


'^4»' ^^^^W^Wf*WRSNNSSmnBB*w. 

-■■■■' jil.:;'Nl:i.'il : l ! l l likiillpl'fi iii:iill|',:!il ! i:i:l!.lillii:illiii^l!*!■! ■;i'i;■; ,I JV(V... .. ii.,iH- k i;,;..-,1 


SfeElectncalk 

Experimenters 


The Wf il n riid im*. 

t etof MniMA 
OwirkMy MS WW*m* 
TIm How fe-MU*. 
|U Sucaitiu rbuek 
full at rixperlewnl* 
wd Um teteM*l*Hrl i 


I OOWal e*»»o * it* 
lUtttUiMiwlui 
MU. Oeer No woedar- 
(ul iUuMratkew with 
<>*«■ HO aftlrUa Is 
wh stUMbw You are , 
•ml kMplMC abreMt . 
with thcttteM anWw 
you red Hu Ehrtri 




tlersl^ 


HOW HANUrACTVUU CAR IXCIIAU THU* 

BUSINESS 

R«J C.rd.11, E».r, VmI. lb. 

Gauified Advertising Cohan 

is tbe 

Scientific American 

Ss^rSSi 

Jrawn3rm.tb« u onto 

Watch It Carefully 


Sound bodies make for 
sound brains. Give your 
boy the opportunity to fill 
his lungs with fresh air, 
his veins with red blood. 

I? iS&oS bSraa2o* b MoP32m* 

:ribflersMagaztr 
School and CoSs$» 
ServiceDepartxntttt 

Seribmr Building, Fifth Arsnos 
Room 814 . . JVet* 


Kindly keep yoor queries on separate sheets 
of paper when correspondlog about such mat* 
ters as patents, subscriptions, books, ete. This 
will greatly facilitate answering your ques¬ 
tions, as In many cases they bare to be re¬ 
ferred to exports The full name and address 
should be givon on every sheet No attention 
will he paid to unsigned queries Full bints 
to correspondents are printed from time to time 
and will be mailed on request 


(14040) VV H H asks la ttao principle 
1 of tbe thermos bottle In the vacuum between 
the Inner and outer shells? Is It the vacuum 
that prevents the host from passing from the 
Inner to the out* r shell, thereby retaining the 
hoot In the liquid In tbe bottle? The outer 
■hell la cold when the hot liquids are placed 
and kept In tbe bottle and remains so (or vice 
v< rea for cold liquids) Does the mercury 
lining on the lmddt* of the outer shell and oat 
side of the inner mIipII have anything to do 
with this? Would a bottle constructed on 
Identically the sanu principle of clear glass 
(omitting the dm rcury linings) answer the 
■nmo purpose as one nn rcury lined? A The 
thermos bottle lx desorllK'd In Lyndas Physics 
uf the Household with a * lit showing Its con 
at ruction We send the hook for f 1 40 post 
paid It la a nnHllrt« v fitton of the Dewar Bulb 
lu which liquid nlr <au be kt pt for quite a 
time It dependH upon tbe fmt that beat of 
low Intensity nnd treat ua>e length cannot 
pass cuidly through a vacuum To Increnae 
its ability to ritaln hint or keep It out as 
required, the aurfnx** of the gin** 1 nakfa tho 
outor coating and nulxldt tho inner are touted 
with silver which mts ah a reflector for the 
bout Mercury la noi u«cd upon tho lining of 
the bottles hH\<r In used rtml the bottle 
would not ait so well without It 

(14046) R F H«kH Can you oblige tho 
writer with Information as to where he may 
obtain certain scientific facts along the lines 
of tho following list? It iu likely that this 
may haw been eontninod In some of your 
recent publlcatlonn Ihunklng you In advance 
for this for which inclosed find stamped reply 
envelope 1 A general outline of the history 
scope and origination of tbe Krupp Htnel 
Works of (Jermany Including their site power 
id* 2 Ad ortlcJe that will Include a sketch 
of groat American Inventions and great Amer 
lean Inventor* 8 Information aa to wireless 
telegraph aa to whether It Is considered mu 
American Invention or not 4 Confirmation 
of a statement that the following inv« ntlons 
can be considered striitly American 1st— 

Cotton Gin 2nd—Hteamboat 8rd—Locomo¬ 
tive 4th—Electric Light 8 th—Telegraph 

Uth—Telephone , 7th—l honograph 8th— 

Win less Telegraph 9th—Aeroplane , loth— 
Wireless Telephone, 11th-—Moving Picture A 
1 It is doubtful If such information as you 
seek < oncernlng the Krupp Works in Germany 
can be obtained % Sketches of Inventors end 
Inventions will be found in any good Kneyclo 
pedla especially In the Encyclopedia Britan 
nt<a both of American and those of other 
nations, lou will flud moat valuable aid in 
tblB direction from our book, * Byrn ■ Progress 
on Inventions In tbe Nlnutecmth Century * 
which Is now out of print 8 The first sue 
cesuful wireless telegraph was Invented by 
Marconi an Italian 4 The Inventions you 
name were not invented In any one country 
They were aa follows Cotton Gin, Whitney, 
American, Steamboat, English and American, 
the earliest were English, Locomotive, Eng 
Usb Stephenson , Electric Light, Davy, Eng¬ 
lish 1800 After tbe dynamo came many In 
ventors In America and Europe, Telegraph, 
Morse American, invented the dot and dash 
alphabet, and the automatic register which 
made the work practical Telephone, the first 
by Rela, German The final practical apeaklnf 
telephone, Bell American Phonograph, 

IOdlson, Amerlenu Wireless Telegraph, Mar* 

coni Italian Aeroplane Wrights, American, 
Wireless Telephone not yet completed. Marring 
lecture, Edison American You can get full 
details from any library and yon have a moot 
excellent library within walking distance of 
your home at Pratt Institute. Brooklyn, where 
tho attendants art most willing to afford yon 
all the aaslstanoo In their power to obtain In 
formation 

(14047) 0 8. ask* Pleaae write me 
Information on tb« Berol Method of Memory 
Training, and Public Speaking and Practical 
English and Mental Efficiency Theee two 
courses are Correspondence Courses and I WOOkJ 
like your recommendation on them as I would 
like to take up these lines and would it bo a 
practical thing A. Doubtless much can be 
done to Improve the memory by following out 
good instruction upon tbe subject so, too, one 
require# training In order to tpeek well or de 
anything else well We Oo not know aiurtfclag 
about the Coyreepondenee Courses which yon 
describe and can give yon no idrica. It any 
cate U lisa wKi yoareelf and not with the 
coarse if yon are to get advantage ont Of 
study Ton will have to 40 the work to fit 
the training. If yon r e memb er that add m 
willing to wort iheq take the n o one * work 
hard and jvi cam make a todom Jft tfcejte# 
of year endeavor. 
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LATHES AND SMALL TOOLS 





L - B"e£Zr> 


LATHES 

hr Fins* Aesnrote Work 

Sami for CoteUfus B 
UNBCA FALLS MFC. CO. 
405 Wtter flteest 
Smtea FsEU, N. Y„ U, 9. A. 


ForConimith^Tool Makers, Ex¬ 
perimental ft Repair Wmk, etc. 



From %k. to 184*. 
swing. Arranged im 
Steam or Foot rowm, 
Velocipede or Stand* 
op Treadle. 

W F ft J Barnes Ce. 
r^ah*a*s wn 
Iff* Raby llmt 

fUokM.UL 


Strong Patent 

Diamond Holder 

I The up-to-the-minute Holdei—with nix 
points and a “shock absorber M Worth 
knowing: about Send for circular 

MONTGOMERY ic CO, Too] Mourn 

1 OS-107 Fulton Sfaneot New York City 

\BILLINGS & SPENCERi 

XTOOLS |*r-A- 
FBen 

MmAIna tightplaem. ScrewiMvsre 

M Mmtns host i* not frTm-n 
# too good Ksteketi 

Experimental and Model Work 

Electric*] Instmmentaiand Fins Mschlnerr 
•PW4M Ete. 

HENKT ZUHK, as Fw**H ft, Mm, TwfcOf 
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Magazine 

Catalog 
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J. M. Hanson-Bennett 
Magazine Agency 
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Russia’s stockyard 
hordes of armies and 
Maxim, a Slav peasant 
boy who became a 

soldier. In “All for Russia,” 
Richard Washburn Child tells 
a powerful, relentless, enlight¬ 
ening story of war life among 
the Russian millions. Like a 
sudden flash-light in the dark 
it makes things clear, things 
you have wondered about 
the Czar’s army. Read it in 
the February 12th issue of 

Colliers 

THt NATIONAL WEAKLY 

41 O West 13 th Sired, Mini York City 


METAL-WORKING 

A selected list of practical books troating on the various branches 
of metal-working, including die work, hardening and temper¬ 
ing, drop forging, tool making, lathe work, 
machine shop practice, etc 


devtcm for thopra* working of metal* t 
with the manner In which they should 1 
In the power prm* for the cheap and mi 


Dies • Tkeir Construction nnd Us* for 
the Modem Worlang of Sheet Metals 

fly JOSEPH V WOODWORTH fl x\iH 
Cloth 3S4 page*, 50ft Illustration* Price 
W 00 

1 A practical work oo the deelfn construction 
and uae of dice punchn toot* fixture* end 
device* for tho pro* working of metal* together 
with the manner In which they ahould be ueed 
in the power prr** fur the cheep end mpid pro¬ 
duction of theet motel part* eft d article* 

Punches, Dm and Toole for 
Meestfathtring in Preeeea 

By JOSEPH V WOODWORTH M * 
% Oli doth 483 pagn* 709 Ulufl- 
trttlona. Price 44 00 

4 Thin volume might well be termed an en 
ovokipetU* or die-making, punch-tonkins ctle- 
■Jnklnc inert mete) wonting nod making of 
■pecinT took, auS-preow*, device* end morhnni 
ml combinations for pi erring pufichtngjcuUIng. 
bending, forming drawing comuremlng nnd 
Mnemwlng theot motel pnrtn nnd nUo article! 
of other materiala In machine took 

Drop Forging, Die Staking end 
Machine Forming of Steel 

By JOSEPH V WOODWORTH * 

«9fi0 M1 PMM ' 804 
% A complete practical trwttee on the hot nsd 
oojd maehino forming of ited nnd Iron Into 
flnfihedlihnpm tomDipr with tho tool* <Ste 
end mneUnery iBvtdvea In the manufacture of 
dupUcateforging* nod Interchnnganblc hot and 
oow, p r reacd part* from bnr end smm mew. 

Am er ic an Tool MaMng and 
hUerdmngeaMe M an u fa c turin g 


Machine Shop Took and 
Shop Practice 

By WILLIAM H VAN DKRVOORT. 
M K 0J4 xVH Cloth 659 page* 679 
Illustration*. Price $8 00 

3 This work dmeribea In detail the conrtruo- 
on operation nod manipulation of both hnod 
nnd machine tool* Include* chapter* 00 flllng 
fitting and arraulng •urfaora. arlUa reamer*, 
tape and dies lathe and lathe tooU planer* 
nnd shnpem nnd tholr tool* milling machine* 
nnd cutter* rear cutter* And gear cutting 
drilling machine* nnd drill work grinding 
machine* and their work hardening and tem¬ 
pering gearing belting nnd t ranrnite l o o 
machinery uaefUl table* nod date. 

Hardening, Tempering, Annealing 
and Forging of Steel 

By JOSEPH V WOODWORTH 1 

0 W Cloth 2S8 page* 901 lUuatratkjn*. 
Price 43 50 

1 Trent* clearly nnd cooderiy nil modem pro- 
oe mtm for the heating annealing forging .weW- 


__ » forging weld¬ 
ing hardening tempering and raae-hnrdenlng 
of steel making It a work, of great value to 
tool makers and metal-working mechanic* In 
general Special direction* are given for the 
euccewtful hardening and tempering^ ofateei 
tools of every deecription ai*o methods for toe 
treatment of special Vanda of eCool. 

Sttti 

Mm 

By E R MARKHAM x 7H Cloth. 

>00 pages 16S aiusteatkms. Prioe 49 OO 




1 A oouptete treattae on the d cairn. routrve- 
won vtm nod Installation of tools jigs, ft*tores, 
device*, apootal appSaore*. sheet metal working 
Prop— m, automatic mechanisms and Tabor- 


getlur with their um 
B o*, turret l5E§, acr 


in a oompreheedye Bianner A standard work 
by an acknowledged authority 

Modern America Ltd* Pmctice 

IL°a 


w* iOBWiSD vggpwognSS P ^ar 0K "°* ,PT °* 

MUNN A OO. , Iftc, a» Btoteway, New York, N. Y. 
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Piston 
Ring” 





Turns 

I PISTONS 
for FORDS 


I LYNITEAlum- 

mum Piston* 


$30 


fully *quippsd with 

Piston Rings 

Makes * combination that 
out-d seise anything for pro¬ 
ducing snap *pead t bowsr 
ellenca and aconomy in Forda 


That 4 what the experienced garage 
or repair man will tell you when you 
are having power or carbon trouble 

He knows that low of power poor 
compression excessive carbon waste 
of gasoline and oil arc due to the 
worn-out leaky piston rings 

When your car is overhauled put in 
\hJImv Piston Rings They will 
prove an investment of equal perma¬ 
nence with your motor They will 
pay for themselves in saving of gas 
and oil 

Have them installed by your garage or re¬ 
pair man All good supply nouses have 
them in stock 

Send for FRFF booklet— To Have *n I to Mold 
Power —th* ■tanderd handbook on |*a engine com- 
prrMuin It tell* what wa—- nftncnry mean*. 

Manufactured by 

McQUAY-NORRIS MFC CO 

St Loum USA 

Canadian Factory 

W H Ban Bald fl* Son* 372 Papa A va Toronto. 
BRANCH OFFICES 

New York Chicago Phdadalphia 

Pittsburg San Franctaco Loa Angeles 

Cincinnati Seattle Kansas City 

St Paul Atlanta Denver 

Dallas 


~1 IIII»M ^ || _ 

TiiTitim'iIttttimiii.niiim'ii'inuntiiininiji-NiH 
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The great Edison factories were swept by fire m Decem¬ 
ber, 1914 because the wooden sash offered no resistant e to the 
rapid spread of the flames Then and there, Edison determined 
to use stffl sash exclusively m the future 11c started un inxcbtigMmn of e\ery 
kind of steel sash made The two l>est makes were chosen for the hivd ti st 

A brick furimce w»s built and ihp two nosh put on opjtOMtc sides with i UU/ihk bre 
between tbctn The fire raged for lifiy five minutes liic l MIH) ST f l L S\S)1 
showed not a stgn of weaknc** In the compilittve « h cvrral light ol cl t < drt M^d 
A a result of this lest Thom.ii hdison decided upon UMIHJ STM I S\sH ’nul 
in rebuilding bis factories all ihc windows were htted with permanent tmpto f 1 Ml ID 
STEM SAHH of standard design. 

UNITED STEEL SASH 

UNITED STFtL SAbH are not only firtnruof and permanent l>m th > ulTor 1 
ample dnyhght and splendid weather protection lne> imiLas the tthcteiuv of mpl>\et 
by providing good light and plenty of fresh air vithiut drafts 

UNITFD STEEL SASH have these exclusor ft Hurct- ( rntiimmis 1 1> im m mbt i 
unweakened by cutlinu or punching double nrculu mutact aiuunl emulator tonlm 
uoup bearing section Tor glass simplihed glantig tic etr l M 1 !■ U ^ I H I S\SI1 
include all types of pivotrd and sliding *a»b continuous ^ash, panitum I it a e 
mem*, etc AH arc superior in weight strength and worknanship 

Writ* foe our froo So»h Book and got full Information 

TRUSSED CONCRETE STEEL CO, Dept S2, Youngstown, 0 

Ptiri of tf\r Plant 

'ter Tc}xnr* All vtndnon 
tod unlhl ruled \tnl StwA. 











































There Is Nothing Mysterious About 

Every Taxpayer Can Easily Understand the Simple Principles of Godif Construction ef 


C ONCRETE is very different from macadam. The great difference lie^in the 
fact that a concrete road is a solid durable slab of stone; the mac^danp^road a 
closely packed mass of crushed stone rolled down to a smooth stfr^e^^The 
^concrete road is cemented into a single mass; sand, gravel and stone ancf ceri^Et nave 
been permanently united. The macadam road is held together usually b^r>%%j|ijjler, 
and when the binder melts or is sucked out by passing wheels the road rapidlptftim- 
bles. The concrete road has no binder to be destroyed; it cannot be di$|j§|£grated. 
The heaviest traffic cannot cut its flinty surface; the suction of automobile Ijjtes can¬ 
not harm it. A concrete road never softens in the sun; it becomes stronger evU^ year. 


N^fQrwthBnjfa £rc of Circle 





AtoteVV* ttom wntth 
out CXMW COtYCftCTC HIGHWAY 


The building of a concrete road is neither difficult or 
complicated, and if the specifications are carefully followed, 
a perfect road will result 

As soon as the grading and drainage have been done, the 
surface, or subgradt, is thoroughly rolled and the materials 
piled conveniently beside the road 

These materials consist of washed and screened gravel 
or haul stone, from to inches in sire, washed and 
sereened sand and Portland cement 

Forms are then set on each side of the road, and at 
intervals of approximately 25 feet soft steel plates about 3 or 4 
inches wide and of an inch thick are set across the road 
to protect the pave.meat at the contraction joints Between 
the plates, two of which are used at each jomt, several strips 
of t mid felt arc inserted 

'1 he matt rials are then thoroughly mixed in exact 
proportion of usually I part cement, \y£ parts sand and 3 
parts gravel or stone, together with the necessary water, 
and the resulting mixture poured into the forms where it 
is 1< vt led with a template to give it the proper contour, 
and finished with a wooden trowel 

Coneri tc roads should not be allowed to dry too rapidly, 
and should be protected from traffic for several weeks But 
oik 1 hardened, they offer a surface which is proof against 
sun and rain and the wear of 
traffic,- a mudliss, dustless 
pavement whuh gives a sure 
footing to horses’ hoofs and 
a s afe surfat e for the tires of 
sw iftlv running automobiles 


The cost of a concrete road vanes with the Reality and 
the cheapness of labor and matenals, but an fhtimate of 
$15,000 per mile for a 16-foot road is approximately the 

£ rage, a cost of only a little greater than that of macadam 
Upkeep, that ever-increasing burden with other types of 
ds, amounts to practically n&thmg for the concrete road. 
A range of $25 to $75 a year per mile should amply provide 
for the most careful inspection and repair' This is what the 
Board of County Road Commissioners of Wayne County, 
Michigan, says regarding the concrete road in their eighth 
annual report, 1913-1914’ 

"The fact that we have over one hundred miles of concrete ro ad in 
Wayne County, some of it m its sixth year of service, without i0$M%m- 
blancc of a rut, without a single 25-foot section having been taken up and 
replaced since we have been building and developing this type of road, is 
ample justification in our opinion, for the adoption of the concrete road as 
our standard type of construction. It is comparatively low in hist cost; 
it is free from dust, it furnishes good traction for all type of vehicles, it is 
not slippery, it is durable, it does not require excessive yearly mainten¬ 
ance charges, and it is usable three hundred and sixty five days in the 
year irrespective of weather conditions." 

If you are interested in building good roads in your 
community, write to us. We will gladly furnish any 
road commissioner, 90a tractor, engineer, tApayer ot 
community Tull information regarding concrete^roads, their 
construction and maintenance We have for free distribu¬ 
tion a limited number Of 


CONCRETE 

FOR PERMANENCE 

PORTLAND CEMENT ASSOCIATION 
Mil Waattest 
Philadelphia 


copies of “Tko Prccttdingi 
(a*0 pages) of theWo/MWo? 
Conference on Concrete Xdtd 
jBmhUne* 1 (an ot®utlla#an 
of Highway ntpdfta.) 
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In every business, but per¬ 
haps most of all in the auto¬ 
mobile industry, good-will is 
a priceless asset. To the 
manufacturer of pleasure 
. cars or trucks, his good 
name, his reputation, 
SR\ measures the sales possi- 
Mr bilities of his product and 
gpli hence the degree of his 


success. 
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No cai can have a reputation 
Hiealci llian tliat of its motor As 
the performance of the motor, so the 
v< rdu t of the motor my public 

It is tli< n onl} natural tliat many of the 
larigr si manulaclun rs of pleasuie cars and motor 
trucks tor hi y um ont or more models of the 
C online ntnl Motoi Their ^ood-wdl is worth 
millions It is too valuable to lie jeopardized 

Su to th* ir own good-will th< se m inuf-u turns add 
that ol lh* t online lit d Motoi Be Mele that pfKtless 
jewil thr ir i >\v u good n mu lh* v m t mother jewel 

Continental Motor Mfg. Co. 


Factor,e* Muskegon 
f arqest exclustvc motor manufacturers in the world 
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Ditphetmmu, 27,600 too*- Length, 683 feet ovendl 0*m, #6 fort. Speed 21 knot* Oun* tra H-Inclt twt-nu-on^ fi-mch T<*n**lo four 21 inch 

Hm m Nevada “ »nd * Oklahoma ? * daee of saperdreadnoughts 


Oar Latest Superdreadnoughls 

W ITH the completion of the preliminary Govern 
moot trials of the superdreudnoughts “ Ne¬ 
vada” and “Oklahoma,” the tlnu of their acceptance 
l>v the Government ami incorporation, as tht most im 
lK>rtant units In our national naval defense Is at hand 
It Is difficult to rtmllaa, In the rapid progress of naval 
do elojmumt, that vessels of this t>p< have relegated 
to the second line of battle all except eight of the bat 
tleflhlpa of this country now in service, and that when 
commiatloued they wilt increase the effettlveneHs of the 
first line Of defense by considerably more than 25 per 
cent 

Tim first notable Improvement In the M Nevada " over 
the preceding types 1 h to be found In the concentration 
of the main battery in the Ideal four turret arrange¬ 
ment* by fnatalllng three guns abreast iu each of the 
lower turrets, The “ Nevada n In the first to have the 
three-gun turret However, this hn* now l»een ex 
eeeded bgr the four gun abreast turrets of the French 
After it had been demonstrated that turret guns could 
bo fired directly over other turrets and guns without 
injury to- the personnel or equipment of the lower tur¬ 
ret the question of disposing the main hattqry on the 
<■< nter line was definitely settled However, the Umlt 
of atyttty to mount and ofterate the main batte&pgun* 
(except Jn the «»« of the superposed turiSto Jfo 
Kearaaga " and “Rhode Island" classes offjfee- 
dreadnoughts) was considered to be two guns abreast 
With the adoption of the four turret arrangement per¬ 
mitted by the threg-gan turret, the forward ami the 
after firs fcgt* begn Improved flO per cent and the con¬ 
trol sod ooo^entratlon erf Are Is better Where the dis¬ 
charge pt tbs three guns from one turret occurs as in 
the aalW In our UlortrgHon, the dispersion 

of thmitt'&ffa h® expected to be less than that to 
he aii^^d s# *** to dWwent turrets. 

The lmpd# on a small area 

*r dtoofc&rtt gttea a hitting power 


much Bujierior to thnt whkh would otherwise be ob 
talned 

One 1 h struck by the single smoke pl|ie on a vessel 
of tills sise and power hut It Is n logical development 
of giving the nuixlimun protection to any ehment of 
the ship requiring protection It Is rendered possible 
hv the conqmrt arrungc nieiit of Imlli r jwiwor permitted 
by the use of fm I oil The Nevada ’ Is the first dread 
nought for which oil Is th* exclusive fuel This gives 
great advantages to the ship iu the case of receiving 
the fuel on board The officers and <n w wlU view the 
passing of that grimy and strenuous operation of coal 
lng ship with equanimity The coal lesser disappears 
and tho fireman's most arduous lalwr will be the nd 
justing of valves and nozeles Whllo cleanliness will 
Is* promoted and labor reduced, and the problem of fuel 
storage simplified >et cohI well disposed affords a 
certain amount of protc<tton to vital part* In a ship 
Also coal Is a commodity found for sale In outfit lent 
quantities for bunkering purixwes in nil parts of the 
world Accordingly to take full advantage of this 
change it will t>e necessary to establish oil depots and 
to make use of oil tank shljm. 

The Improvements in each succeeding tyjs* of dread¬ 
nought commissioned aro the more impressive because 
fairly obvious, from casual view, to the average ob¬ 
server 

The recent discussion on the floor of the House of 
Representatives asked for the standardisation of de¬ 
sign for liattleshli* after arriving at the beet ship for 
the purpose This Is not such aA unreasonable demand 
as might appear Indeed, it Is a contest between wait 
lug for a superior ship or getting much sooner a very 
good ship Heretofore this contest has been settled 
and proi>eriy t to favor of the superior ship Should 
the emergency become sufficiently acute, the time re 
qnired to build could easily become the predominant 
factor The beet ship for the purpoee known at the 
time of authorisation of a program of construction la 
the last completed derigSu 


The time allowed for the development of the dodgn 
of the Nevada lias resulted 111 the prndut Hon of a *ddp 
very mui U suptrlor In turv it kjmh t sn\< Nfs-v-d to the 
first drt adnougbta built for this t mint tv iih tin ifnn 
partitive tablt of Hull main < harm it rlstleh shows 



N* vudu * 

1st 

J >rt udnmight 

Tjength overall 

5SfJ ft 

510 ft 

Ream 

itr.rt 2% in 

H5 ft 2Vs, in 

Normal draft 

>Sft Gin 

2<» ft 11 In 

ldspluceim nt 

27 5(H) 

20 (HMI 

Horse-pow er 

2G 500 

20 500 

Speed 

21 

21 

Guns 

10 111nch 
.1 5 huh 

10 121m h 

11 51ii»h 

Torpedo tubes 

4 

j 


The notable Inert nso In slxe of the Vvndn rmr 
Ihc first of our dreadnoughts (tin lNlnvvure Hush) 
has not marked the onlv ntlvamt at 1 uImnl ns hnpiowd 
design has contributed Its quota 'Die Improw nit nln 
in the form of Ihc shift the minced both r |H»wtr re¬ 
quired to nttuin tin deslicd h]mhm 1 mnl tin Ions weiglit 
of the new fuel minimi art »U (It limits giving addl 
tlonal iltcothe dlsplni i mint <1 InplHtn me nt whhhlHcon 
Burned In additional gun fsiwtr or for (left use H^alnst 
the same, and to lake tare of tlio new and dangtrouH 
developments in undtrwnUr warfare WhlU Ha abll 
Ity to strike mmiv blown and strike hard Is the ftopu 
lar measure of suf'cess for the Vvudn * v<t the most 
notable a«hlev*uent of our designers Inis Ins a In gh 
ing tht fulkwt niemiuio of protection bv armor and 
subdivision to «\»rv rutllv vital part 'Jhls tuab rs 
the ship eiirmbh of mtlvlug great puuMmnnt wltlsmt 
diminishing her (fTettlu nttink 

AUogethi r Hu Nnmlu” forms a very sntiHfa* 
tory and wolmme addition to our hiittlcflect, and brings 
forward In u striking nmnner Hu Inrge value of single 
units among the latest capital ships. 
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The objat of this joutnal is to retoid accurately and 
lucidly the latest scientific, mecJlartfcu/ and industrial 
newt of the day As a weekly journal it is in a posi¬ 
tion to announce intetestiny deitlopmtnli before they 
ore published elsewhere 

7 hi Fdltoi is ylad to hat* suhniitttd to him timtly 
aitUhs suitable for these r olumns t especially when such 
at tides ait ttt < out panted by photoyraphs 

Another Naval Invention! 

II VTJ \ I It t lw mn\ In ^ald of the effects of 
flit P iii«i|M an war on Auiuhan life, one of the 
nutNlniidliig’ features thus fur haw been tin 
nuitii rolls Intentions of u uittitary nature apinarlng 
from linn to time In the dully press And of all fields 
of t xphdtutlou for questionable, untried Invintloiis, 
imm Iiuh Iwcn ho fertile ns the Sunday magazine see 
tlon of the nit tropolltnu ncwHpaitorn This is rc adil> 
m (‘minted for, nt WH}uiper)n* n are seldom technical 
nun and anything that Is of a wpeitanilnr nature, 
win tin i It houiiiIh fi mhIIiIc or not, soon finds Its nay 
Into the columns of the newspaisrs 
Tin most recent Instance of an ambitious Invention 
Intended to rtvolutlonlzt present modes of warfare is 
In the form of a number of * puucukt ’ roils bolted to 
thi sldts of a warship so as to render It immune from 
torpedoes According to Its Inventor n New \orker 
If an Iron or steel rod is brought in tbe vicinity of a 
)k>\\< rful ties trouinguet It will tHke h jMwitlon at right 
angle h to tht axis of tin elestromagnet winding Has 
lug his Invention on that principle, he promises plating 
a Liumlar of iloUruinngmts along tin Hides of n vtHsel 
so that torpedoes aimed at a warship thus equlpiied 
will lie UefliH’ti'd from thtlr course whin within e ffe*e 
the nuigo of the magm tli fl< Ids m t up In tin wat< r by 
the pamake colls 1 vldcntly tht inventor does not 
liunn patuaki tolls as this term is generally under 
stood, since his diagrams show tin colls to he wound 
in tin form of soli noliis parallel to the ship’s hull 
That the scheme proposed is a most umbitlous one 
cannot be denied lint him lmprrn tl< able * In the first 
place a bar of iron or steel does not ncccssarllj assume 
a imihUIoii iwralUl to an c lectionmgnct, when brought 
within its field of Influenet Quite the contrarv If 
the bar Is of a small size as compand with the electro 
magnet It will bt attriuted end oil toward either pole 
of the solenoid Hut if tin bai In magnetized and in 
size louipHits favorably with tht ilictroumguct, It may 
tbtn assumi a puiallel lMisitlon Still It is rather 
doubtful that an cm uiv bent on torpedoing a wurship 
will la so courteous as to magnetize his torpedoes In 
ordi r that they mav i»e Ineffectual 
Overlooking what apisuis to be a misunderstanding 
of the piinctplcH of magnetism by the inventor the 
uixt ipiestion is that of supplying u current sutIHiently 
(H)wtrful to energize the pancake” colls Auyone 
familiar with cUm tromngm ts is fully awHrc of the 
liuiitesl extent of a magnetic field, no matter how’ i>ower 
ful It min be Even with the most powerful current 
passing thiough tim pamake eolls—and It must be 
takcu foi grantesl thal thi necessary eleetrle power 
even If it rten up Into hundreds of kilowatts would lie 
available and devoted to such u valuable i ml—It Is ah 
surd to Im lleve that the magnet!* field would extend suf 
tl< tenth lo dtfioet n torpedo (Hinilng head on towards 
the hull of the warship at a speed of fwrhnpH 10 miles 
an hour And as a further consideration the nearby 
steel hull of the ship would practically short circuit thi 
mugnetii field 

Fiuullj, supposing for the sake of further argument 
that tin proimsed nut I torpedo system was effectual 
against toriiedoes wlmt would be Its effect in relation 
to mines which, as the naval losses of the war hHVe 
taught ari plentifully scattered ev#>n on the high seas? 
\ mine is certainly am thing hut a tori^lo-ahaped ob 
jm t and hence the prlmiple of parullel allnement 
which the Inventor 1ms discovered would here fail to 
be effective Instead may we not suppoee that the 
pancake 1 coils would have the effect of drawing con 
tact mines against the sldts of the warship, thus court 
lug self destruction * 

It Is Indeed unfortunate that ideas of this category 
find thtlr way into the daily press for the non technical 
public is soon deceived into believing that in time of 
war our eouutry could oven with inferior equipment 
and peisonml meet and defeat a superior enemy be¬ 
cause of the resourcefulness of such inventors. 
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Modern Firearms 

lib commonest injuries produced in war are 
gunshot wounds. I ntit fifty years ago a sol 
dler’s musket carried only about 833 feet and 
this degree of efficiency had not been exceeded for 
more than two bundled ye*ars, te, from 1040 to 1850 
In other words the wars of Louis XIV, the struggles 
of tin krimh Revolution the Napoleonic Wars the 
Crimean War huU our War of 1812 wore ull fought 
wllh firiartim width had no effect at a distance greater 
than Stfi feet In 1857, however, the smooth lure gtm 
Imrr* l was rt placed by the rifled barrel and this ehunge 
mused an Immediate in* reuse lu the currying distaun 
to 2 ooo feet At the time this result seemed to the 
wholi world nothing short of a ndnuU but as mrlv 
as 1MMI a 1 roneh officer, Chassctnit by name, Invented 
a rifle Inning a calibre of 15 millimeters which uir 
r loti 4 000 f*** t Tin >*ars lioforc, this at umipllfdiine nt 
would have seemed quite Impossible On Nuumlxr 4 
lMf7 the new ( hassepot rifle was submitted to a prae 
tkal test The French sent a detachment of mm to 
occupy Homo, and to hold It ngalnst the udvauccinent 
of Garibaldi The effect of the new rlllc in the en 
gugeineuts was so remarkable that tiie entire lunch 
arm} was ImnitNllatoly equ1pi>e*el with t lnueseixfiM 
r \ lie riniHHe|M)t rlfli weighed nine pounds and the 
( ms rifle whhh was intr*«lucxd In 1M4, wtlghed 
nearly us much but It had n carrvlng distance of dlNH) 
feet Vftir ri miilufiig the same for J17 } ears tin 
lurrying distance of liriainis was thus Increased iu 
15 viars b> 5 1415 find At the same time the firearms 
of the Austilans PruHsianH and Italians wire also 
grudl> Improved and a rijHatiug rlfli tiring HI shots 
a minute and having a earning distance of iMM) feet 
c nme Into prai tit id use 

1 he rifles in use to dav arc much lighter, are more 
euHlh handled ami < arrv a distance of more tluui 12 
000 f*H*t nt the rate of 2 700 feet jwr second i he re- 
\ol\*r was Itrst lidr/xluced In 1H50 sIikx Uicii It has 
also undergone great improvement Us earning dls 
tHiui wlilcli at first was oid> alsiut 100 feet was iu 
i ri used to %)0 feet theu OHO and finally 4,000 feet 
In loinparisim with smh means of defense and 
offmse It Is Interesting to mil lo irilud the whuikius 
of th* ancients A javelin could 1 m» thrown nI m>u t 84 
feet the sling ordlnarilv hurlixl lls ndssili 2titi feet 
th* Halearl* sling men Is big famous however Ikiuuhc 
thej could hurl a stone fit L J lie woeslen how 
was In use until the middle of the tMb centurj , by 
means of it an arrow could be profiled n distance of 
205-330 feet while (iu sti*el iroRsUiw which tame Into 
UHe later mrrled from 330-340 feet Tlio old bliiudi i 
buss of the Pilgrims which was supported on a fork 
whs »fTe* the for about TOO fe*et The early musket 
carried about (tUO f*nt lhis firearm was much 1m 
pioved so that It could shoot a ellstam*e of K35 feet 
and tils was the best the world knew until 1837 

Have We Advanced? 

S OMEBODY ome wrote a Imok with the title 
( ivlllxatioti Its ( ausi and ( ure Tin title is 
an attractive one and expresses in a neat man 
ner a not uncommon vliw|H)inl A distinguished Eng 
HnIi eiigiuotr once reiuarkeal thut if we cannot have 
modern civilization without having suih darksome 
festering patches as Manchester and some other Kng 
lish industrial towns them the world wenild do well to 
dispense with civilization And readers of S h Che?s 
terton will remember how fiercely that gentleman com 
batH the wholo Idea of ‘Piogress He insists that 
Progress Is a relative term and sc*ms to consider that 
we moderns are, on the whole, progressing towards 
Hell rather than towards Heaven. It Is unnm*ssary 
to point out that many religious teachers art of the 
same opinion 

Yet there Is another view for which something can 
be suid and by comparing the two we ean reach a 
clearer idea of the validity of either In spite of the 
exist*net of towns like Manchester and Pittsburgh, In 
spite of slums and awcntesl labor, anil in spite of the 
war, we ore now, lu some very valuable respects, bet 
ter off than our fathers The valuable features of 
modem progress may l>e summed up briefly bj saying 
that there is a greater amount of i oustructlve thought 
in the world at the present time than there ever was 
before Problems of all kluds, social, political and 
economic, which liefore were barely touched on, are 
now handled with breadth and thoroughness The 
creation of the ideal worldwide state that men hove 
dreamt about since the days of Plato Is now nearer to 
being an intellectual possibility than ever before *We 
■ay “ intellectual" possibility and that Indicates at 
once the strength aud the weakness of our progress. 
For while, as a scheme this great conception of a 
world state can realty point to aome advancement, the 
primitive passions and lusts of mankind seem more 
terribly permanent than the hardest granite. By the 
work of scientific men and thinkers of all kinds, we 
have come near to making Universal Brotherhood a 
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feasible project and then. Just before the final touches 
are given to the theory, mankind sallies forth In Its 
millions bent on nmttuil destruction. 

It is apparent that the unquestlouable Intellectual 
advance which has taken plac* is altogether too local 
lzed A certain small section of mankind has carried 
science and speculation In general to a point never 
before reached, has opened to the world mightier and 
more magnificent vistas than ever dawned upon the 
most gifted imn of the ancient world, but on the other 
hand our newspuiiers, our picture khow-s, the current 
amusements of the i>eople, almost Indicate a greater 
Intollectnal degradation than has previously existed In 
written hlstorv Which of these two is the real ten 
tleuty of the modem world? Supimse, on the one 
hand, we> consider—say the “ Jltetory of the Hcieuce 
of Physics’ uud on the other "The Rise of the Mod 
ern Polltlelan ’ und then try to decide which way 
things in general are going Are things in general 
going anywhere? 

If, out of this modern jumble we can trace a direc 
tion which is worth while, then let us try to bring as 
much of contemporary life ns we cun into accordance 
with it If we wy a gleam, let us follow It In our 
days the Iloly Grail Is seuiched after by Jlttle cliques, 
whnt the ]K*oplt in gem ral search after vvp know not, 
unless the mwHpnjK»r headlines are a oormt indication 

\W are lmlined to the ladlef that the policy of 
htissfzfahf and the philosophy which says things 
are bound to be all right In the long run ” are amongst 
the moat expensive luxuries that man can bo called 
upon to paj for It 1 b ]>erfeetly evident that the dU 
orderly, chaotic “Progress” that ban gone on ever 
siniM? raitwajH were invented, has brought about the 
present wur Our hope ami to some extent our belief, 
Is that modern chaos in bringing forth war has died 
of the monstrous hlrth Putting the mnttor without 
undue optimism, we cun say that If the war does not 
show us the right road to travel cm it will at leant 
show that the old road led to regions wo have no 
desire to rewlsit 

Phenology 

HR recent publication by the Weather Bureau 
of two imi>e>rtaiit contributions to phonology, al 
icadv incntlom d In these columns, calls utten 
tlon to un interesting Imrder w tenee betW'ccn meteor 
ology and blologv information ronc’eruliig which Is 
not especially lumv of access The lust edition of the 
“KncjcleqttPdia liiittiiinhu contains no article on this 
BUbjoet, nor docs tbe word 1 phenology ’ even upiieur 
in the gmerul index to tliat work, yet there is n large 
corj>*i of phenolngienl ubm rvers in Great Britain, nnd 
the Royal MUeoinloglcul Society, of London lmn pub 
llshcMl a manual of instructions for taking phonological 
obsc rvulions 

Phe nology is the study of the periodic phenomena of 
plant and animal life lu their relation to weather and 
illinate. Plant phenology has been studied from two 
isdiits of vh w Mum phenologists are etmtpnt to gather 
statistics concerning the dates of leafing flowering, and 
other phases of plunt life for different localities and 
suciesslvc yeaiB, and to make these statistics available 
In the form of tables und charts. Tht loinpllation of 
such data enlls foi a mips of cure ful observers, who 
shall note tht tmlodie phenomena of a specified list of 
plants frouf ytsr to vear The results of thtlr labors 
possess an IntiuHt deiieuiUnt uim>h the futt that a 
plant Is a exmipUx instiumeut, width ree*ords tht com 
bluiHl and ac< uniulattKl effects of afmiwplierlt conditions 

The utility of plnnologicnl oiiservations can perhaps 
Ijost Ik 1 Illustrated by rtfe'rcnce to a German example 
In the Ginnd Duchy of Hesse the observations for a 
number of years, at various stations, have been com 
piled by Dr K Ihuo, who has publisheil a chart show 
ing tho progress of spring weather over the country In 
an average season The beginning of spring Is assumed 
to coincide with the average blossoming date of a 
number of native plants, And also, approximately, with 
tbe blossoming of the earlier varieties of upple Pr 
Ihne’s chart shows the date of the “ phonological 
spring” in all jairts of the grand duchy, ranging from 
April 21st to Muy 20th, the latter data being recorded 
in the mountains only A chart of this character Is 
more useful to the agriculturist and the hortlcultailst 
than any compiled from meteorological observations, 
for it shows where the season la “early” or “late," 
directly in terms of plant life It is thus possible to 
select early or late varieties of crops *r fruits, accord¬ 
ing to the natural reeinlrementa of each locality 

Several other phonological charts hare been published 
for European areas, but none for any part of this coun¬ 
try In fact, there has been no systematic collection 
of phonological observations In the United States on 
a largo scale, suitable to form the basis of such charts, 
with tho exception of the work done years ago by Prof. 
F B Hough, who organised a system of observation 
in New York State, and afterwards compiled ohsem 
tlon* from many other states for the Smithsonian 
Institution. 
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America* Awtymobtfe Ma nu f acturer Katin Aero- 
naotkd tauhn FWd — It to announced that one 
of tb» Ntedifll manufacturer* of automobiles in this 
country Ui about to engage Id the manufacture of aero¬ 
nautical engine*. Already the concern few acquired a 
large tract of land on Lake St Clair, near Mt Clemens, 
Mlelu* for an aviation field Aeroplane* Will be re 
edited there within a short time and experiment* will 
be made with regard to the engine requirement* of 
aviation* at an early date. For the present, at least, 
the company only contemplate* making aviation motor* 
and not the complete aeroplane* 

Inferiority of American Aeroplane*,— Surely the 
word* of Lieut. J B. C Scott, a British aviator and 
aeronautical engineer, who Is in this country on a diplo¬ 
matic mission for hi* government, are not eompll 
mentor} to domestic manufacturer* of airship* when 
be state* that not a single aeroplane made In the 
United States is capable of the service demanded at 
the front He adds that not a single motor made In 
this country U capable of rendering the service needed 
by Allied aviators He attributes the shortcomings of 
American aircraft to two causes first our constructors 
are careless and do not take the pains In building their 
machine* that the French and British makers do, sec 
ondly. they have not yet learned the requirements of 
military service. 

Low-Flying German Aeroplane—In contradlsttnc 
tlon to the greater [>art of the aircraft engaged In the 
present war which, in order to secure Immunity from 
antiaircraft guns, fly at high altitudes, it 1» learned 
that the German* have devised and introduced Into 
sen lee nn aeroplane that flic* below the Him of Are of 
these guns It l* exceeding fast and flies so low that 
antiaircraft artillery cannot be trained on It so that 
the shell* will burst with accuracy However In secur 
lug Immunity from these guns It come* within range of 
rifle fire and machine gun tire, and as a protection 
against these it is heavily armored Flying cloee to 
the ground* the occupants of the new German aircraft 
are In a position to locate accurately the position of 
troops and masked batteries, and secure much military 
Information of inestimable value 

German Biplane of Double Fuselage Type — An ac¬ 
count of the capture of a large German aeroplane ap 
[tears in a recent issue of the Ruwkoie Qlou >, which 
state* in part 11 Some time ago ou the northern front 
our artillery succeeded in bringing down a Gorman 
biplane with two unusually large fuselage* and two 
tall*. Each of the armored fuselages contains two 
machine guns and a light, quick firing gun, besides 
ammunition receptacle*. Propulsion is b> twin en 
glnes, each developing 170 horse power In the center, 
midway between the fuselages, but a little lower, is 
the pilot’s nacelle, protected by armor The crew of 
the msthlne consists of six men, Including pilot ob- 
aener and mechanic.” Evidently, this machine Is a 
modification on an ascending isalo of the well known 
“Frits” type of biplane, which ha* made its 
appearance over the western front from time to 
time 


Aatraftony 

Photoelectric Measure* of Variable Stare*— Several 
Interfering contributions to the study of variable stars 
effected with the photoelectric photometer are an 
nouneed In AttronomUrhe NachiHchten by Messrs 
Gutbnlck and Prnger Numerous measurements of 
Alpha Oygni have confirmed the suspected variability 
of that star the amplitude being 0 0T mag Evidence 
of variability has also been found In Alpha and Gamma 
Lyra, the a\ernge amplitude* being 001 and 0 03 mag* 
respectively 

Manuscripts of Copernicus. —Until recently the 
number of known bonks containing manuscript notes 
by Copernicus was fifteen This number has now been 
Increased through the researches of a committee of the 
Academy of Sciences of Cracow which has lieon at 
work lu the arehhes and libraries of Sweden since 
1911 nnd hns found, among other treasures, no les* than 
30 books containing notes in the handwriting of Coper 
nlcuH Details on this subject have not yet been published 

The Smithsonian Observatory on Mt Wilson — 

The last rei>ort of the Smithsonian Astrophysieal Ob 
servatory notes considerable progress In the work of the 
ob»er\ lug station maintained by this obaenatory on 
Mt Wilson Cnl (which Is also the site of the great 
Carnegie Solar Observatory), where a 40-foot lower Is 
being equipped with a tower telescope for use when 
observing, with the spoetroboloiueter the distribution 
of radiutlon over the sun's disk The observatory st 
cured a Congressional appropriation of #2 000 for tills 
apparatus. Tower teles^qio observations are now made 
at seven different wuve-lengths of the spectrum on each 
day that solar-constant measurements are secured 

Latitude Variation Work at the Naval Observatory 

—The latitude variation work which hns l»een carried 
on for some years at Gaithersburg Md, under the aim 
pices of the International Geodetic AMundaUnn, whh 
discontinued last yonr, and the photogruphie senltU 
tube lately used at that station has been lent to the 
Naval Observatory, iu Washington which will take 
over the work A building of sheet Iron louver con 
atruetlon, with removable roof, Is being erected at the 
Naval Observatory to house the apiavratus. A* we 
have previously reported, tbe work of the Internationa] 
Geodetic Association Is one of the few international 
scientific undertakings that have not been interrupted 
by the huroinmn war 

New Astronomical Observatories.— Plans arc on 
foot to erect an astronomical observatory on Volkollen, 
one of the highest mouutaln summits In fteamiiuavla. 
A citizen of Duluth, Minn Mr J E Darling, hns un 
dertaken to erect an observatory ou one of tho public 
pluy grouuda In that city and to equip it with a 9-tnch 
equatorial refractor Plan* have been drawn for an 
observatory In Toronto to servo a* headquarters of the 
lloyal Astronomical Society of Canada The building 
Is to lie erected In a public park, and maintained by the 
University of Toronto The proposed equipment in 
dude* a 20-iDch telew-ope This project 1* at pre*eut In 
abeyance on account of the war 

Spectrum of the Companion of Sirius.—The idea of 
photographing the spectrum of tho companion of 


New Fokker Monoplane* — The German wonoplnno 
of the Fokker type, of which *o much ha* been said of 
lute, la not atrictlj a novelty, In fait, It nwj be said 
to be designed largely along tbe line* of faat French 
monoplanes which have proved moot effective la the 
hand* of highly skilled pilot*. The special feature of 
the Fokker monoplane la that Us construction Is based 
on steel tubes covered, as a protection against rust, 
by something of the nature of waxed canvas. The 
tube, are rectangular in section, and are cloeed at the 
rear lu knife edges. The engine Is armored aud usually 
of 150 horse-power It Is said that the Fokker ma 
< bines have a speed of 110 miles an hour and can reach 
a height of 7,600 feet In 10 minutes. They are usually 
designed to carry on* 1 person, who Is armed with a ma 
china gun which shoots through the propeller lit front 
In some instance* the Fokkers are fitted with two ma¬ 
chine guxta, each having a belt of 260 cartridge*. 


7wni*lln« Built Sines the War.—According to a re- 
ceut press dispatch from Berne, Swltserlaod, there are 
now tome eighty Zeppelins in tbe German eervice 
This statement is said to be based on information de¬ 
veloped at Friedrtchsbafen, where the airship works 
are located. Heeently, one of the latest type Zeppelin* 
made a trial flight It bore the number LZ-86, and In* 
design varied considerably from the ante bellum Zee-' 
Polina. Its gondolas are said to be of plated steel *«■ 
craft 1* plentifully supplied with machine guns and 
apparatus foe throwing bombs and aarial torpedoes, 
anyq ig gg latter being a new type which is reported to 
be far more powerful than any heretofore developed. 
In UA WBK* haa It that the new aerial torpedo is to 
Phot a tmxaiMDt part in the event of tbe German war- 
thfaa nnl twwta* opt from their sheltering 

'harbor* nhd*>gs«ti« in battle with the British fleet 
m thejtarthflt*. _ 


Sirius Is startling iu its audacity, even in an age when 
so many other miracle* have been achieved Every 
student of astronomy recalls the romantic history of 
thl* star the exlutenoe of which was predicted by 
Bessel In 1844, on account of the irregular proper mo¬ 
tion of Sirius* olghteeu year* before it was actually 
Been for the first time by Alvan Clark, Jr It has 
always beeu a difficult telescopic object, in consequence 
of the oven^werlng brilliancy of tho primary Several 
attempt* have been made at the Mt Wilson Obaerva 
tory during the pant two year* to photograph the com 
panious *pectrum “The greet ma** of the star,* say* 
Walter S Adam*, “equal to that of the sun and about 
one half that of Sirius, and it* low luminosity, about 
one-bundrodth part of that of the aun and one ten 
thousandth part of that of Sirius, make the character 
of Its spectrum a matter of exceptional Interest The 
spectrum photographs have been mostly taken at the 
30-foot focus of the 00-lnoh reflector, with the Casse¬ 
grain combination of mirror*. Although Slriu* 1* kept 
behind a black metal screen* the field containing the 
companion 1* strongly Illuminated by the light of the 
primary The earlier photographs showed a decided 
maximum In the spectrum at the point where the com¬ 
panion was kept during the exposure* but without a 
distinct line of separation from tbe general spectrum 
due to Sirius. Finally* last October, a photograph waa 
secured iu which a separate narrow spectrum was 
found corresponding to tbe point on the slit at which 
the companion was held, and thl* can hardly be other 
than the spectrum of the companion. The Hue spectrum 
of this body is apparently identical with that of the 
primary* but its continuous spec tr um appear* to fad^ 
off more rapidly in the violet Severn! astronomers 
hats suggested that the companion shines* at least in 
pert with light reflected from Sirius, 


lUdlo Communication 

Ordering a Dinner by Radio Telegraphy — Perhaps 

the most novel application of wireless telegraphy to¬ 
day is that for ordering a dinner A New York re#* 
tnuraut hns rmuth announced Hint passengers on 
steamers bound for that port tun make arrangements 
by wireless to have a table net before they arrhe, To 
facilitate ordering bv vvlrtlena there has l>een compiled 
a list of abbreviations Thus tbe tourtut Is now as 
sured of a tempting meal rendv to Ih mrved the mo- 
ineut he readies the reatnurant In f|u»>s(lou 

The Tufts Radio Station near Ronton MnsH , has 
recently been oomph ted and i\i*rlmentH nn imu being 
conducted with It 'lln new steel towir, which re¬ 
places that blown down hint Fall b> a uih, Is over 
!00 feet high being the Urgent In Vw I itglnnd and 
the third lurgCHt In the United Starts The tower In 
supported on four apodal ItihmIhIuin ImlH'ddtNl 111 Its 
tons of reinforced com rote The Ntatlon Is primarily 
intended as a laboratory for rescan h work by a local 
wireless (om[wn> 

Increasing Employment of Arc Generators — 

The English Elftttittan in n recent editorial, tom 
incuts on the at tlon of the United Staten naval au 
thoritles in asking for quotations for h too kw a»c 
kenerntor, ah follows “The British A Overscan Engl 
ueerlng Hynd (l td ) write say Ing that for the past two 
ytors area of 100 kw and 200 kw have been Installed 
and are operating across the North Atlantic, and there 
Is no difficulty at all In the construction of arcs of 
much larger sbws During the last two years consider 
able exp* rhnee has l«*en gained In connection with 
these largo art**, and a good many new patents have 
been taken out In connection with them '* 

New Organization for Wireless Amateurs —Several 

weeks ago the nrth les of incorporation for tho National 
Amateur VMreless Association wire stoned by Supreme 
Court Justice Ford 1! is said that the purpose of the 
new asmslutlon Is to prcimre for war by forming ami* 
tiur wlreltss tdegruphlHi* into u military signal corps. 
One of the alms of the new organisation is to direct 
experimental work ou the part of amateurs and to 
mnlntaln a central bureau of Information. When It Is 
recalled that the war in Europe has necessitated the 
enlistment of an unprecedented number of wireless 
operators, the value of the work to bo done by the new 
organisation 1§ at once apparent 

Wireless for Mississippi River Barges —A naviga¬ 
tion company is building at tbe present time 36 power 
barges varying In tonnage from 1,600 to 5,000, which 
are to be equipped with wireless apparatus. These 
barges are Intended for service on the Mississippi 
River between Minneapolis and New Osleans, with 
stops at all important points on the Mississippi River 
and its tributaries. Each of the barges will be equipped 
with a 2-kw 500-oyde panel type quenched gap set, 
which Is believed to be ample for a continuous rang? 
of over 400 miles. Radio communication will thus be 
Insured between barges and shore stations, and this 
service Is expected to be of particular value in keeping 
shippers advised of market conditions and directing the 
trans-shipment of cargoes to take advantage of favor 
able developments The barges are to be equipped with 
four 80-hor«c-power engines working se|>arate propel 
lent There will Iw nn express Hiid a slower service 
the former being built for a speed of IS miles per hour 
upstream, and 24 miles an hour downstream, while the 
slower barges will make 8 miles an hour upstream and 
1 i miles an hour downstream 

Mobilisation by Wireless — According to reports, on 
Washingtons Birthday, February 22nd the 1 nlted 
States Government plans to carry out an Interesting 
and Important teat In conjunction with the tens of t&ou 
sands of wireless amateurs throughout the country It 
Ih learned that the present pinna cull for the sending 
out of a test war lNtamige from the radio HtHtlon at 
Rock Island Anwnul, III At 13 othxk on the night 
of February 21st, Central time there will la* went out 
broadcast a stand by " slguul and nil amateurs are 
exported to receive and comply with thtu request. There 
Will then be delivered by mewenger u military dispatch 
to the Rock Island Arsenal, from the Federal Govern¬ 
ment The message will (hen Ih* seen for the first time 
by the wireless operator who will thereupon flush it 
out to all stations within hearing distance It Is un 
ddrstood that one of forty five designated stations will 
receive the message aud then relay It to the next group 
of stations whose operators will also relay It to the 
following group, and so on It Is said that the message 
is to be delivered in each city or state to tho Mayor 
or Governor, and that the purpose of the experiment 1 m 
to determine how quickly an army of 3 000 000 soldiers 
can be mobilised Whatever may be the actual purpose 
of the experiment. It is safe to predict that tho ©ffl 
aftency and value of the amateur wireless stations and 
their personnel will bo again proved to the Federal 
authorities. 
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Extracting Radium from 



American Ores 


• r- ^ •' • ' ' 

By Herbert T Wade 

* 


CernotUe ore ready for shipment at coke ovens A vein of car noth* ore, at Bull Canyon, Colo. 


ripH\r the 1 uiti*a State* I« uow lud<i>widtut of lu 
^ rojn* for Its ntipply of radium bn* !n^u demon 
*lrute<J t»\ thi Hucot M«ful operation of n JnrM < \|>< ri 
imntnl plant at Imnver, Colo umt< r the Joint huh 
pice* of the Nntionnl Rnfiluni Institute and the i nltcd 
Stat4*s Bureau of Mims Tt 1 h now iKisslhle to utilise 
in u commercial way the CHriiollb oris of Colorado 
and 1 tah, and obtain tills valuable element which has 
already U*«mie so Inifsirtant in nicfihlMC and atirgen 
Indeed aside from Ihe war cutting off Euroiiean rn 
dluui some of which v\n« cxtiacted from AinerUiiu 
ore* the supply u\tillable for American hospitals Is fur 
from adequate and it was largely this conHlderatiori 
that led to the formation of the National Radium In 
stltute by Dr Howard A Kelly of Baltimore and 
Dr fames Douglas the well known mining engineer 
of New York city Accordingly when the National 
ltadimn Institute projtowd to place nt the dlsitosal of 
the I nlted States Goyeminent certain claims In the 
Paradox \alley, Colorndo leased from the ( rucible 
Steel Comjwny, containing carnotlt( a run metal bear 
Ing ore containing uranium oxide In large quantities, and 
capital up to firWHMH) for construetlug and equipping 
q plant that would turn out radium on a largo scale 
the Bureau of Mine* gladly agreed to cooperate The 
research and technical work was to be in the hands of 
the Government scientist* under the general direction 
of Dr ( harles I Parsons, ( hkf of the Division of 
Mineral Technology, and Dr R R Moore Physical 
Chemist of the Bureau, was placed in charge of the 
laboratory ami refining plant which was built at Denver 
The mining and concentration of the 



silica and easily treated further In addition to the 
radium the uranium and vanadium contained in the 
carnotite can also be obtained The general process of 
extraction is indicated by the accompanying diagram 
The ore is first ground to 20 mesh, then leached with 
strong hot nltrk netd After the add 1* drawn off 
into an earthenware vacuum filter the remaining sand 
held back in the pot is given an a< Id wash with weaker 
add and then after being dumped on the filter is 
washed with hot distilled waler, the entire process con¬ 
suming about seven hours. The filtrate Is diluted with 
water and sodium hydroxide Is added so that radium 
barium sulphate Is precipitated This Is further 
treated, and finally the radium barium sulphates are 
placed iu iron pans and dried In a hot air oven These 
radium h&rlum sulphate® then are refined and the first 
process Is to obtain a high grade sulphate, eliminat¬ 
ing the silica and other Impurities The original sul¬ 
phates are then reduced with carbon cither in an elec¬ 
tric or oil furnace and then tbo sulphide Is treated 
with hydro* hlorlc acid, so that It becomes radium 
Ionium chloride from which by a process of fractional 
* natnlllwition the barium chloride is crystallised out, 
the main diffhulty being with lend, which, unlike the 
other meta 1 hh 1 ts, requ lrea special treatment The 
barium chloride and radium chlorldo are then treated 
with ammonium carbonate, and carbonates are ob¬ 
tained which are dissolved In hyfirohromic acid and 
are e\aporated to give bromide crystals. After the 
final fraction the crystals are collected In glass tubes, 
which are sealed and measurements are taken from 
time to time Finally by a process of 


caniofite ore was inrrled on under the di 
reetion of an assistant mining engineer 
aud experimental work analyses and 
measurement undertaken by a well-or 
gnnleed toehnknl staff A suitable plant 
was erected and oqulpiwd, and began to 
supply radium regularly In Tuue 1914 
and In February 191fi Its eapuclty was 
Increased by additional buildings and 
equipment more than 100 per cent The 
plant a* uow iu operation Include* Its 
main buildings and laboratories a grind 
lag and sampling mill aud a nltrk acid 
plant 

The work of this most interesting in 
stallatlon has recently be* n described In 
Bulletin No 1CM of the l nlted States Bu 
roNU of Mines, which Is a substantial 
contribution lo the technical literature of 
radium Not onlv were former method* 
of extracting radium from the ores stud 
led i»\ the experts of the Bureau, but 
mw nnthods wtre discovered, uud it was 



higher fractionation the radium is sep¬ 
arated and is obtained in the form of 
radium bromide 

Of couise this method which Is merely 
outlined requires infinite care and pa 
tience, and must be accomplished by fre 
quont measurements with a special elec 
troscope to determine the amount of 
radium present 

Tlie delicacy of modern chemical 
method Is shown in the fact that there 1* 
extracted from the ore an element that 
exists in It in the proj>orLion of 1 part to 
200,000000, so that in working a process 
on a wholesale scale, not merely in a 
laboratory, there are involved refinements 
which aie not ordinarily encountered in 
metallurgical operation*. Accordingly 
when it 1* realised that 00 per cent and 
over of the radium present has been re 
claimed by the nitric add method, where 
anything over 50 per cent would have 
been considered satisfactory, the success 


shown tbut by using a new and *pe*lal Denver laboratory of the U S. Bureau of Mines, showing Prof ft. ft Moore °* the work of the National Radium 

piece** the cost of producing radium in charge of the oAee and Karl Kithfl. soedal InvMtUaior Institute can be realised Up to Sep- 

need .not exceed $40 000 i*>r gram, and tember 1, 1915, 1,947 5 milligrams of ra 


that 90 i*r ci nt uf the radium contained 
in such ore hh was nvnilnble to tlu Bu 
ruin could la * vtrncted Whin it 1* re¬ 
tailed that radium has l>eeu selling In the 
l lilted StHtis for a Unit $120 009 jier gram 
the lmitortancc of the work may be it al 
Irod 

In the preparation of radium on n com 
nur*lnl nude one of three general classes 
of uuthcKlH usually 1 h followed (1) Use 
of acid leach t2) 1 sc of an alkaline 
krtih followed by an add leach, <8) 

busing the ore with some material that 
will brook up the or* and make the ex¬ 
traction of tlu \aluoblt OQbknts jkmsI 
ble These methods, however, the United 
States Goverimunt Investigators after in 
ve-dlgutiou, set aside in favor of a new 
method width made use of nitric add In 
which Incidentally sodium nitrate was re- 
entered ns a by product and from which 
nitric add could I* once again made 
This process gives the radium at once in 
the form of a high grade radium barium 
sulphate, which la practifi&Jly free from 



dlwn in the form of high grade chloride 
or bromide had been delivered out of 4,774 
milligram* of radium produced as nul 
phnte This varied in purity, running all 
the way from fl to 15 per cent to high 
grade product of ns much ns 87 8 per cent. 
The cost of producing the radium iv also 
considered in dome detail, The average 
cost of 1 grain of radium baaed on the 
production up to Augimt 1, 1915, or</rom 
4,258 milligrams of radium element cost 
lug $}raU220» was $87 599, In addition 
there were extracted 81*00 pound* of 
uranium oxide and 11,528 pound* of va¬ 
nadium oxide. The average com of the 
ore was $9088 a too, somewhat below 
the ordinary commercial value, ao that 
had the ore cost 8120 per ton, a fair value, 
it would have brought the cost of radium 
to 843,742 per gram, and an Increase in 
cost of $20 per ton over this amount 
would have increased the cost approx¬ 
imately #4,000 per gram. 

The raouH* of this tavettigatfcm are of 
great and tarfed interrat It Jt> shown 
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Foresee* for the reduction of sulphite* and refining of sodium urinate Recovery of sodium nitrate, showing the evaporation and crystallizing pans 


that radium cun be produced commercially from Ameri 
can ores, as the patents are available to any citizen of 
the United States, that there are ore deiKHdts that may 
be utilized for producing the radium In greater 
amounts than previously, and finally that radium for 
u«e In the Government hospitals and other ex perl 
mental work can be obtained from Government land#, 
if such still exist, or from ore purchased In the open 
market 

The Use of X-Rays With Intervals of Red 
Illumination 

By Jacquea Boyer 

ROF J RERflONIE of UonlcHUX, Franco, to whom 
electricity In medicine owes a number of Important 
mhuncea, has recently evolved an original 


the red light in NuproHHOd Iti order to unbuilt uh that of 
the V rji>» from below tin opi rating fable for the 
purpose of exploring the region of the opt ration the 
surgeon and his assistants htc able to ivc very 
readily and without Urns of time the greenish Images 
appearing on the fluorescent m rmi Heretofore the 
implojnunt of normal illumination duilng Intervals 
has caused not only much eyo futlgue to the surgeon 
Hnd his aides, hut has resulted In lengthening the oik rn 
tlon ins-ttuse of the time necissary to act omnnslate the 
retina of the eye to the change With the method of 
Vrof Iiergonl^, howe\er an oration is readlU jier 
formed under ml light and when the greenish X ray 
Illumination is suhstltutt d, the surgion Is ublo to 
scrutinize the fluorescent screen with equal hull tty 


qulrcd two radiograph examinations nnotht r In width 
o shrapnel splinter was dislodged from lhi riglon of 
the thigh bone at a d< pth of tin cintlwi t< rs, required 
six \ rav examinations—tin }>atli nt In this Instant* 
was stout Hnd nnimular It Is of Interest to note that, 
among other jrh Hilarities a pure red light (.aims (he 
blood of tlie Hrterles to apjaur almost colorless and 
quite diatlmtlw fiom tht blood of tin vtlns, and 
that whin the blond l>eoomes almost black it Is an In 
ilhatUm that the chloroforming of a patient is well 
under wav 

For sivirHl months past Prof Borgonifi has been 
applying Ids mithisl in the hospital of Bordeaux where 
It has gi\« n much satisfaction The luminous dome 
which furnishes the red light 1 h placed dliecth o\er the 
nitration table and la of about the same 


method of appl>lng X rays In surgery 
At the present time the surgeon, manip¬ 
ulating his Instruments under the fluores 
cent screen, is compelled to work In dark 
ness, although all the while he exposes 
himself to the harmful effects of the X 
ruts On the other hand, the surgeon 
working lu bright light is obliged to de¬ 
ls nd on an assistant who, alone In a poel 
tlon to see the X ray Images on the screen, 
guides him In his work Because of the 
drawbacks of both these methods many 
surgeons prefer to perform their work 
without the aid of the X rays The new 
method woikcd out bj Itargonll, w'hlch is 
based on the law of simultaneous contrast 
of colors, will undoubtedly <nuse many 
Hurgeons to resort to the use of the X 
ruys In their work The principle in 
\olved, originally formulated by Obevreul, 
is beat demonstrated as follows 
If the c>es rest for several moments on 
un object of a certain shade, after which 
l hey are turned awaj, the ejea retain for 
n few instants the complementary color 
of the subject pmiously observed, tilts 
phenomenon being due to the persistence 
of luminous Impressions on the retina of 
the o$e For example, observe for a few 
momenta a red flower and then turn to a 
disk of white porcelain The disk will 
appear to be of a greenish tint As 
< hevreul has demonstrated, this phe¬ 
nomenon Is ode of the reasons for the 
Intensification of a color impression when 
two complementary colors are placed in 
juxtaposition, Modifying the experiment 
just cited by taking a disk of greenish 
Hhade it will be observed that the green Is 



Surgeon and M* awl riant* performing an operation under a nd flght, between 
X-ray examinations 


dltmiiHlons as the latter ho as to avoid 
shadows l»elug cast on thi patient The 
dome contains JO lampH of 25 candle 
power each, the ra>s of which pHss 
through red glass Although the lllumlna 
tlon thus furnished Is admittedly poor, as 
nun bt noticed in om of Lbu neeomjmny 
iug Illustrations, the surgeons declare that 
it is suitJi lent for their purpose 

Effect of Static Charge Upon Rubber 

F ONT Y\A showed that the Inside \ol 
nme of a Leyden jur inertUHed during 
an ilcHtric charge If the Jar contains 
water which Hcr\es as one of the rout 
lugs the level of the liquid 1 h seen to 
lower when the jur is charged on aei-ouiit 
of the jar’s increase in volurnt Later on, 
hoi lew <g and Julius showed that lu the 
caw of rubber as dleloetrlt the deformti 
lions vary roughly as the squari nt the 
dlilertrk dud The French w icntlst, L 
lioncliLt, now makes a serlis of careful 
researches um to the effect of the elect rU 
thuigc upon rubber, and uses a rubber 
sleeve which undergoes the action of the 
charge on both aldts bo as to produce an 
analogous effect to the Ltydcu Jur txpcrl 
meat Wutir contained inside the sleeve 
conimuniiaUs with a capillar* tube so 
that any small change In \olume is readily 
seen in the height of the liquid in the 
tube Hnd the water level Is observed by 
a mhruseopo He used a high tension 
dynamo furnishing 550 1200, 1800 und 
2520 volts, and the w F ater level waa noted 
at regular Intervals during 2 minutes 
aftu the action of the electric ihargi, ii> 
each case During that i*rlod, the lc\el 


intensified hy the greou Impression made 
on the retina of the eye by the red vision. 

Likewise, if the eyes are brought to bear 
the red flower, its color will he In 
< reused with the red Impression given to 
the retina by the green disk In conclu¬ 
de fi, the two color* reciprocally Improve 
f«ch other, and Prof. Bergontt has 
made me of these facts to facilitate the 
task of the surgeon who, in the course of 
an operation, utilises the X rays In order 
to see through the body of his patient 
•After being placed in & darkened chamber; Prof 
BergeniG Illuminate* the operating room by means of 
•n Intense red light of great purity, in which there Is 
not a single green or yellow radiation such as are 
emitted by the fluorescent screed ef the X ray ap- 
Pftratufc D«e to tbs offset of contrast, the sensibility 
<* the retina of the sorfceon and the assistants Is con 
•arsed snd eren temased daring the period of s&rgteal 
intervsntJoh using the rod light Furthermore, when 


flw region of an operation by means of a fluorescent 
is e id ted by tbs X-ray* 


since the retina la immediately accommodated To 
state the BergoniO method definitely The active phases 
of an operation are executed under red light, while the 
X ray examinations of the patient's body in the region 
of the operation are made in the greenish light of the 
X-rays for an interval seldom exceeding 80 seconds. 
As to the number of examinations required, this is 
determined by the case at hand for Instance, one case 
lu which shrapnel waa extracted from a man’s heel re- 


first lowirn qulckl> thin more slowU and 
finally macht n u fixed point Tin author 
alreudy noted that undu the anion of 
countHlit mechanical pressuu of ahouL tho 
same order of strength un here used the 
same i ubber piece required about 20 
HfH-oudH to nuch the limit of deformation 
Thin limit Is now gretihr in time for 
the t let trie ai tlon and he com hides 
B» whfab that uv to tho JOth MOiNUMl there is a 
combined electrical and mechanical cf 
fetI, while after this point the elec¬ 
tric tffent proptr In the only one which enters In 

Sanctuaries in the National Forests 

A rronnTNO to the Geographical Review I)r W T 
Horuaday 1* urging upon (ongreaH the itassage of a 
bill authorizing the Secretary of Agriculture to take 
over those part* of the national forests that are not 
adapted for other purposes and establish in them game 
sanctuaries where game will be bred and set free. 
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Industrial Preparedness for Peace 

III. Things Done and Undone 

By Miner Clupmau 


J OHN A. KKM KY Maunder of tlie InduHtrliil Unrefiu 
of the Chamber of ( omuii rre of ( oIuinhiiH o 1 m 
thoroughly alive to the problem of In<lu*trlul l^i * im* r*^J 
new for Peace He offt r* hoiih rtnl HutgtMtionn in ft 
Iitttr to the writtr undi r dale of human iJMh Thin 
in particular “South Ainnka offi tm n m**! fhhl, 
hut moat manufattunrH luu art im lined to *Ut li 
aloue ’ The ( hamlter of < otuiut ree Int<rented tight 
bxnl manufacturer* In handing togethei and hiring ft 
salesman who Ik now in tin I atiu Aiunkan unintriis, 
und making good Hi veral other romptthk* haw tin lr 
own BguicieM in South AmorUa In pit partition for 
londltlotiM after the war I lieliive that null litanufm 
turlng croft Hhould flnaiin Uh own touimlwKlon to in 
instigate conditions and wuggud neetuMrtn Http* for 
preparation Hj emit <raft I mean the automobile, 
the imuhlne prodtn I th« gla** Iron etc Then the 
federal Trade ( ouunlHHion mill n Pei mam lit Tarltf 
(ommUfdun should eoo|ierate and take rogni/auoi of 
the suggest Ions of tin xarloiis < raft commission* where 
ever It i* thought m(t*wnr\ to lm\e the iiHslstancc of 
the (fO\eruim ut Hut emit iuduHtrj must look to Its 
own Nulvntlou Tlit manufacturing lm*lm*w of thin 
< omiti v is too great and complex to the (»overn 

ment to take care of ttuh braneh of it Our niauufae 
ttirerw must make ft ftclenoe of their business There 
are too many ‘Jumping In when angel* fuir to tread* 
Their horizon l* bounded b\ the wall* of their factories 
and the) do not know what the spirit of cooperation 
means. They need education and nml it badly Our 
Chamber of Commerce has suggested, and urged to sue 
eetmful conclusion the establishment of a College of 
(kmunerdal and Business Admlulstration, and we are 
going to urge the 8t*fe of Ohio to spend some money 
ou this college We have paid too little attention to 
the education of the manufacturer in a broad way" 
The President of the Grand Haplds Association of 
Commerce Mr t UnrlcB B Kelsej, sounds a note of 
warning against anti business legislation as follows 
The United Staten ha* an opportunity to add many 
great industries as a result of the great war now In 
progress One of them is that of making our own dye 
stuffs All that is necessary to the permanent eatab 
lishmont of this important brand of industry is a 
settled policy which shall protect those who are On 
gaged or do hereafter engage in the business from 
foreign competition, which is sure to come after the 
war 1* over A declaration of peace will at once atop 
the demand for war supplies and there will be a sharp 
decline in the prices of all materials and commodities 
tha» enter into this abnormal trade, and a slump in the 
stocks of those institutions which are largely engaged 
In this trade No man tan foresee Just what effect 
peace will bring It will no doubt stimulate trade and 
commerce in certain dluHtlons and injure It In others 
The nations exhausted and prostrated as they will b* 
b\ their great sacrifices of men credit and property, 
will strive hard by every means to regain loat trade 
and prestige, and we maj be well assured they will 
lea^e no atone unturned to capture our markets the 
biggest and richest in the world If we are farsighted 
and wise we should see that our markets are secured 
to our American industries I can onlj Indulge In a 
hope that Congress tuaj do something constructive for 
American industry Our experience for the last decade 
will uot warrant more than a hope During that time 
lu this country there have lieeu pawed <30 000 laws, 
a large portion of them aimed at the destruction of 
business, perhaps not premeditated, hut in practice that 
has been the result Strangulation in som** Instances 
and a slow lingering death in others Is the legacy of 
legislation. During these years business has been con 
ducted under conditions of doubt and uncertainty The 
watchword in Legislative Hails has been 1 Vaccination' 
It would be difficult in this vast maze of laws to find 
any that were constructive or pretended to be helpful 
to business” 

Mr Ktlaev is a business man He Is pouring out 
his heart against destructive legislation It la well 
for us to ghc an open egr to this wail from over legla 
Inted business Mr Kelgoy takes a whack at the “legal 
nilud and the luw>ct legislator as be concludes hi* 
letter “ I think the greatest factor to A steady and 
healthy condition of business in the United States 
would be to retire from (ongress moat of the lawyera 
and replace them with business men—men of affairs, 
men of industry, those who have first hand knowledge 
of trade and commerce and look payrolls squarely la 
the face We would then get soma meafors of effl- 


(icn<y In public business—something constructive for 
the people lie are the greatest Industrial people on 
curth but few of our Industrial leaders are in Waah 
ington ' 

The Tuhnetown, Pa, Chamber of Commerce has been 
i tidtuvorlitff to acquaint thi local industries with the 
foreign trade market through the department of For 
i Ign t ouum rcc of the National Government The 
n tnr> thinks that the establishment of a non 
partisan tariff commission by the Federal Government 
will <b> mmh to protect American industries from un 
fair <omiietitloii after the war Business has been on 
the lioum lu Johustowu, and notwithstanding the tre- 
numlous munition work carried on by the Cambria 
stiil iotupaii) einplo\lug 17,000 men, a great deal of 
Johnstown's htmincsA prustKrlty has been in munitions 
of t>eace rather than war materials, 

Th< ( hamber of Commerce of Charleston 8 C , has 
been busy iu arou*lug local interest in matters of pre¬ 
paredness for industrial prosperity A rw^ut cam 
pnign for members netted 1000 upw names to their 
roster \«riouw bureauH, under trained and well i>aid 
officials, are taking up different problems confronting 
thurksrona p mm red ness problems The Secretary of 
the Chamber of Common e very nahely says The 
curse of iudUldunllmn is dead in Charleston and the 
business Interests of this city are now thoroughly 
united, working together to protect mutual interests 
and for the giucrnl improvement and upbuilding of 
the entire community ” It is essential that Charleston, 
as represented in its local Chamber of Commerce, now 
remove that spirit of Individualism within Itself, and 
work for a united and universal preparedness for pea<*e 
of a nation wide significance Although it is not aug 
gested that “ Our Town ” is the slogan for preparedness 
for i>eace, we must be sure that we realise that this 
problem is national and not local 
John Franklin Crowell, writing In behalf of the 
Chamber of Commerce of the Btate of New lork, ad 
vises me that their organization has at the present 
time a large committee on Problems of Shipment dur 
ing the European war, of which President 8eth Low 
is Chaimiun This Is a strong committee and has 
given most of Its attention to the subject of providing 
a merchant marine Industrial Preparedness for Peace 
U being closely followed up by this organization 
The Executive Committee of the Philadelphia 
Chamber of Commerce has employed Mr F W 
Lawrence of New lork, us head of the Industrial 
Bureau. In outlining the fuuctkms to be performed by 
Mr Lawrence, the I’ll 11 ad el ph in Chamber of Commerce 
has made a splendid contribution to Industrial Pre¬ 
paredness for Peace The work of the Bureau will 
begin with an industrial survey, advantages of which 
ma> be stated as follows 

(From the Journal of the Philadelphia Chamber of 
Commerce ) 

L Will furnish an accurate descriptive inven 
tory of the Industrial advantages and disadvan¬ 
tages of Philadelphia 

2. Will enable the Industrial Bureau to conduct 
its work more intelligently and efficiently to get 
the facta needed to place proper Information before 
prospective manufacturers, and to serve as a basis 
for (a) remedying defects which are handicapping 
the city Industrially, and (b) conducting a general 
campaign for new industries 

8, Will give information as to the percentage of 
manufactured goods consumed locally, furnishing a 
basis for developing plans for increasing the local 
demand for Philadelphia products, 

4 Will Indicate to bankers which Industries al¬ 
ready located here are capable of extraordinary 
expansion, If adequate financial assistance is gives. 

ft. Will reveal the types of industry not already 
represented here, but which should naturally thrive 
In Philadelphia 

6. Will furnish comprehensive knowledge as to 
labor conditions in Philadelphia* including the re¬ 
lation of the industries requiring male and female 
help Frequently industries requiring tonal* labor 
suffer from lack of industries requiring labor of 
males with families. 

T Will enable the people of the city of Phila¬ 
delphia to grasp comprehensively the industrial 
status of Philadelphia and to encourage every 
citizen to disseminate information upon the wide¬ 
spread industrial activities of P hilad e l phia, tfcn 
developing a greater drk patriotism 


8 Will show the source of supply of material 
entering into the finished products and Indicate the 
opportunities for starting new Industries in Phlla 
delphta in which there Is a local established 
market 

It ia planned to bring under the supervision of the 
Cbaml>er of Commerce, business executives of the city, 
also the department managers of the different concerns 
with a view of exchanging ideas and benefit from each 
others knowledge and experience The Secretary of 
the Industrial Bureau of the Chamber of Commerce of 
Philadelphia has gathered much Information, showing 
how executives of other cities have in this way in 
creased production, reduced production costs and at 
the same time raised the standard of living of the 
labor engaged in industry 

The Detroit Board of t'Ominerce is a live-wire organ¬ 
ization utilizing every opportunity to make adequate 
preparation for condltlona following the European war 
They have organized a large Salesmanship Club under 
the guidance of such men as Mr Hugh Chalmers aud 
Norvttl A. Hawkins ami other*. They are planning for 
a World’s Salesmanship (ingress to b* held In Detroit 
in July The Board of Commerce has also organized 
a fckhool in Scientific Management In which the erecu 
ttves and engineers of Detroit’s large and prosperous 
industries are taking an active part 
The Louisville, Ky, Board of Trade has Issued a 
Report on the Need of a Merchant Marine This report 
was prepared by a special committee appointed by the 
Board, and wn* mailed to all kindred commercial or 
ganizatlons, and to congressmen and senators This 
report brings forth some very significant facts, and 
will not be aruU* to make the following quotations 
“ The following comparison in dollars and cents 
hundred pounds on tobacco in hogsheads, as of De-* 
cember JOth, for three representative years, Is Ulustra 
tive of the abnormal tax on our commerce to European 
ports 


From New Orleans 

1015 

1918 

1910 

To Liverpool 

$2 28 

$0.53 

$0.80 

To Rotterdam 

2.75 

48 

M 

To Havre 

2,15 

48 

M 

To Genoa 

2.10 

CO 

.81 


44 It has not been uncommon of Late for the price of 
a ship to be made on one cargo and it U of record 
where a cargo of coal from the Atlantic seaboard to 
Sweden paid an ocean rate of $14 00 per ton 

“It is, of course, recognized that recent conditions 
and present ocean rates are abnormal, due to the 
European war, which has served to withdraw from 
foreign trade all of Germany’s merchant vessels and to 
so greatly reduce England s ocean carriage of eommer 
dal tonnage. It has also had the further effect of 
advancing to almost prohibitive figures ocean rates of 
neutral vessels. 

44 Notwithstanding these unusual conditions, It is now 
well recognised that even under normal conditions the 
number of merUiant vessels available for shipping from 
United 8tates ports and particularly vessels owned by 
citizens of the United States, is Inadequate to Insure 
any expansion In foreign trade on the part of this 
country It Is also further recognised that if there is 
to be any substantial expansion in the foreign trade of 
the United States, after the close of the war, It must 
be through the means and by the assistance of an 
American Merchant Marine 

44 The attention of Congress, and to some extent, the 
country at large Is apparently centered on preparedness 
for war Without offering any objection to, or adverse 
criticism of, reasonable preparedness against war, we 
express the belief that preparedness for peace should, 
at the same time, be the first and paramount considera¬ 
tion on the principle that in the present depleted 
financia l and physical condition of the great European 
na ti ons , a war with any of those countries la remote, 
whereas commercial preparedness Is pressing and in¬ 
sistent at the present moment” 

I am sorry to say that from a large number of offi 
dais of chambers of commerce throughout the country 
I have received letters indicating an Indifference upon 
thi part of the members. From a large eastern city, 
the Secretary of the Chamber of Commerce writes 
M During the last seven months efforts hats been made 
along every lint which earns to our attention to assist 
tits botinm mm and manufkotarers as suggested hy 
you. but we absolutely found nothing but indifference 
to our thoughts or action.” Another aspiring dtywtthte 
* 4*4 *S yore tot) 
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To tbt Editor of the ScncKTinc Aukiioan 

I am glad to see that your editorial In the Issue of 
September 4th, 10115, has given rise to some discussion 
of the leprosy problem, even though that discussion 
eeent* somewhat haay, and from a medical viewpoint- 
may I «ay lt?—ebsurcL The statements and the ques¬ 
tion* propounded by your correspondent “ Uno " in your 
Uet lean* are typical of the confusion In the public 
mind on this subject, and would seem to have tilled for 
a law evasive and a more carefully thought-out reply 
than that given by Mr Wooley Although I am not 
professing to be an expert In leprology, I have studied 
the disease in tbto country, In Kallhl, Kalawao, and 
Kalaupapa In Hawaii, and In the lutertor of Chinn 
and I feel strongly that certain popular misconceptions, 
shared apparently by ls>th your correspondent and your 
editorial writer should be corrected 

First In regard to the ‘ contagiousness ’ of the dls 
eaae Mr Wooley asserts that “there is a distlmtton 
between Infectious diseases and contagious diseases,’ 1 
but he does not define the distinction I will run the 
risk of repetition In order to make very dear these 
fundamental terms of the discussion since n Jnrge part 
of the misunderstanding as to the contagiousness of 
leprosy even among acknowledged experts, lies in the 
misconception of these common terms The word in¬ 
fectious has to do solely with the immediate enuso of a 
disease, and has nothing whatever to do with the man 
ner of Its tranwferenoe from one Individual to unothcr 
The term contagion* has to do solely with such traus 
ferenee, and predicates nothing as to the cause Thus 
malaria la an Infectious disease, because It is caused 
by an infection— i e, the successful Invasion of the 
Individual by a harmful mleo-orgnnlsm, hut malaria Is 
Mtt contagious because It Is not transmitted directly 
tpbm one Individual to another by contact or proptn 
^jhlty On the other hand, hysteria Is often contagion* 
in that It may spread directly from person to person 
as In many well known hysterical epidemics but It la 
not Infectious, 1 mm ause It is not mused by the Invasion 
l>> a harmful micro-organism 

Now since the imwedtnte cause of leprosy whs dls 
covered In the bacillus lepras there has never lanm any 
nertous doubt os to Its tn/eeftotwne** As to the jtoa 
slbll I ties of contagion, however, there have always been 
and there are to-day, widely divergent view* With 
out going Into the mluutlffi of the queutlon the follow 
ing facts stand out as Incontrovertible first, that those 
who have been In prolonged Intimate or cureless con 
tail with lepers often acquire the disease , and, sec¬ 
ondly , that without such prolonged intimate or careless 
contact, It 1 b extremely hard to acquire It, 

It Is astounding to meet with such u complete lapse 
of logic as Is embodied In Mr Wooley’* rash generalize 
Hon that leprosy is not contagious, a statement which 
he bases four-square upon the one fa< t that he mid a 
couqmnion at one time iq>eut many hours In a leper 
hospital In the Philippine*, comersing with scores of 
lepers and photographlug their sores mid ubraslons ’ 
Would Mr Wooley declare tuberculosis to be non-oon 
tagioui because he had escaped taking the disease after 
an equal exposure? 

Now as to the matter of the cure of the lepers. Here 
again Mr Wooley has made an optimistic generaliisa 
Hon far overbalancing Its very narrow foundations In 
fact On the other hand, your eorre*i»oudent , » off 
hand statement that without any treatment whatever 
the anesthetic type of leprosy “ generally dies out after 
15 or 20 yeat*” 1* not supported by the statistics of 
American workers at least It Is true that this type 
sometimes exhibits remissions, and that the v lctlm may 
often die from some other Intercurrent illness, but 
these cases are exceptions. Of all the thousand math 
ods of treatment, not one has justified itself as 11 a core 
for leprosy ” 

'To my mind, the nearest approach to this Is the treat 
meat worked out by Dr Way son, and mentioned cas¬ 
ually by Mr Wooley This consists of an extremely 
ingenious method of auto-vaccinatlon with the patient's 
own bacilli antolysed in the serum In a subcutaneous 
blister made by the application of solidified carbon 
diotid to the skin overlying one of the leprous nodules, 
t hare seen several cases completely cured by this 
method, and have photographed them {also without 
taktafr the dtseag*!), bat only * very small percentage 
of cases are cured by this or any other means, Chaul- 
poegrt eft doe* exert a nrfkHy beneficent action la the 
hftto* tdajprtty 0* ***** to «■*»• tmwtphdned way, and 
ft I* toe oos gt**4*rd remedy need in aU, or nearly aU 
teprtettte eg 41 wotin*, bat it wo t be called a cure. 

Thee* is * very great heed for poblio enUgbtenngmt 
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on the subject of leprosy, for the minds of most men 
are still under the thrall of the ancient biblical terror, 
and M Unclean 1 Unclean 1" Is still the first thought In 
the layman s mind. The danger from the presence of 
uncontrolled lepers in the community, the needless 
fear, and Its resulting inhumanity can all be el I in 
ins ted only by a campaign of education. The mastery 
of the disease itself can be entrusted to tbe steadfast 
and clear thinking men whose lives are devoted to this 
end Dowkia C Fbost M D 

6422 Hollywood Boulevard, lx* Angeles, Pah 

The Submarine Question 

To the Editor of the ^dcntivio American 

In your Issue of January 22d, Mr F A de Peyster, 
of New York, takes exception to a statement of mine 
that submarines ’are worthless practically for de¬ 
fence,” etc The question of value is one of effect 
upon strategy 

In regard to tho Dardanelles operations The sub¬ 
marines which were operating there wire of the sea 
going type M hat they accomplished in the destruction 
of two enemy battleships was hi*m tabular, but unlm 
portant Now for what they did not accomplish Ttn> 
did not prevent tho continued bombardments from the 
sea, the supplying and reinforcing of tho enemy nitm 
or it* Hucccfcsful withdrawal from Gallipoli Tlu fall 
ure of the Allied nitrations at the Dardanelles whh In 
no way due to the submarine Rather It wiih due to 
the early naval attack unsupported by a inilitan ex 
pedltlon and the consequent Urns of the chance for a 
surprise ntta<k 

\Miv hu\e not the Ingltoh drendnaughtn Mitered 
the Baltic t They ari needed In the North Sea with 
the Brand Fleet in forcing the entrainc to the 
Palth, the British sea planes would he used for locat 
lug the defending submarines and then tlnir dintrovers 
would go submarine huntlug Submarines ha\e been 
lot a ted bv aircraft at eonsiderHble depths (limited 
that a few blows might be got home by the submarine 
defence but they would probably not be sufih lent to 
change the pre|K»mieran<*e of battleship wliUJi decides 
sea control It Is hardly to be expected, however, that 
any serious attempt will bo made to force tho Baltic 
A look at the map will show the Kiel Canal To-duy 
the British fleet by its battleship strength bolds the 
Herman fleet to hariKjr, or the Baltic It Is not In 
Juring the Allies’ <ause, and control of the Baltic Is 
not vital to their success Now supposing Hint Eng 
land got foolish and despatched her fleet, or one half 
of It, to the Baltin What would be the probable out 
come? Germany would have a fighting chance, to say 
the least, against a divided onemv , and would prob 
ably accept battle either in tho Baltic or tho North 
Sea. Probably the North Sea, as the Baltic is no more 
vital to her success than to that of the Allies The 
choice would fall to Germany, thanks to tho Kiel t anal 
If the whole British fleet were despatched to the 
Baltic, there would be no battle only an invasion of 
England 

While it is true that British submarines have entered 
the Baltic and the Sea of Marmora, and done consider 
able damage, of what effect has it been on the out 
come of the war/ About as mu< U as the raids of the 
Confederate privateers against the commerce of the 
North in the Chll War The submarines wlihh Imvo 
accomplished these stunts are of the seagoing type 

Mr de Peyster says I believe ho drtudnaught of 
the present design can operate near u hostile ]>ort If 
that iiort has submarines” For months battleships 
have been operating at the Dardanelles Then sea 
control does not depend upon the capital ships iqierat 
lug near hostile ports The dreaduaught Is built for 
high sea operations which decide sea-control Picket 
boat*, destroyer* and light cruisers are suflicleut for 
wabhlng hostile port*. 

The submarine question should be considered as to 
It* probable relation to general engagements The 
modern fleet submarine, so called, Is able when in the 
afloat condition to keep up with the fleet at medium 
battle speed—20 kDots In this condition they are 
vulnerable to almost the lightest gun on the enemy * 
fleet When submerged they would be unable to keep 
up with a fleet steaming at speed in action While a 
submarine screen might be thrown out and effort* made 
to draw the enemy fleet at rues it they would probably 
fall The submarines would l>o located by tbe air 
scouts and tbe *dmlral would fight shy of them If 
the enemy fleet withdrew to© far or was beaten, the 
submarines would fall prey to the destroyers 

As a commerce raider the submarine has made good 
This is Us present sphere, and for a time at least ita 
principal one 

While the successes of tbe submarine have been 
spectacular, the thing* which they have failed to aecom 
plish should not be overlooked. They have not serf 
ot»ly Interfered, 

First, with the commerce of tbe Allies. 

Second, with tbe transport of millions of Allied 
troops over seas. 
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Third, with the Allies* control of the seas 

Considering these three question* it is evident that 
they have failed to seriously effect the out<*ome of the 
war The eonsti ucthm of s5 coast defence sub 
tnarlms tan not be loo strong! \ condemned One 
of the big lesson* of tin Great War to the discrediting 
of till ‘count d< f< nee ’ t\i*> of *hlp Naval coast de¬ 
fence begins, and unto, uih»u tile high seas, with the 
battle fleet 

Kuo* 1 n l h ( orihjn 

&N Atherton St Somerville Mm** 

Labor and the National Guard 

To the Editor of the Schcntu-h K wcnn an 

I have read with Intend tho cnutrn\<ray tot ween 
•patriot” and MHzmi over the questlou of ex* mpt 
Ing the National Guard from strike duty That « 
patriot and a (ltlzen should dlff( r on this question to 
• ttslly understood bv even urn. who understands both 
aides of the question 

There Is a correlative aspect, however, which it kuiiih 
to me make* suih exemption (vr*edlent whether ai>- 
proved on moral grounds or not To understand thin 
asi>oet U In not ne<*4KKnrv to ennnld* r the validity of 
the objection whhh laU>r Hvmimthlnrs huve to the \m 
of tho National Guard for strike duty It is only ntM.cn 
sarj to recognise that such objection is very wide 
spread and that It is Imaetl upon rcHHous which appear 
to labor ho valid uml imixirtant that labor sympathizers 
will oppose with all the force In their command, any 
*>Btcm of preparednena which doe* not give assurance 
that the ]»rei»aration8 will not be used In industrial 
disputes 

It has 1 m en suggested that the reatton why American 
men do not niter the National Guard is l>ecausc they 
objett to even thi nuiuII modkum of dlw.li>llne thut 1* 
there required Th1« la doubtless a reason deterring 
many, hut the industrial reason would Hp[**nr to b<» 
still more iiotcnt, beeauBC It Is ho widespread, and bo 
cause It is founded upon strong and fundamental con 
vlctlona 

33o Important does labor consider thl* question that 
nmny thoughtful labor leaders HUS]>e< t that the desire 
to have a strong national guard is influenced by the 
desire of iuduHtrlnl leaders have a strong military 
force read: at hand to HUppreas lneouvinknt strike*. 

The question of adiMiuutely prefwrlng thin country 
against Invasion Is one of such vital moment that tho 
entire countn should be unltetl uik»u U For thi* 
reason e\*ry collateral question width is causing sort 
ous opismition to the main subject should he sejwrfttwl 
from the main subject in ordir that the latter may be 
settled separately 

It inaj or may not be desirable to have an armed 
fortM* for the maintenance of order In time of strikes 
The conflict on the subject is Irreconcilable because It 
Is not a matter of mere difference of opinion, bat a 
fundamental difference as to the object* of government 
Because the conflht Is ii rccom liable It la futile to dis¬ 
cuss it unless we care to plough deep into the subsoil 
of society It is moreover unnecessary In a discawdon 
of preparedness If sudj n fonv Is ne<*dod we <au 
provide It whemver we can get suttli h nt mmulmlty 
of <q»lnlon to come to a com low ton It dms nut need to 
hi tilt same force as that provided for protection 
against a fort Ign foe It Is a needless ht fuddling of 
the Imhih to dlMtUMM this question as thought it were 
part of the Hubject of preparedness Whin su<h a 
force is needed h t us provide a special fnrtt for it, and 
let tin rt he no question In tht dlHnisslou as to what 
the force is to be used for Tills U all Irrelevant to 

pj ppa retimes 

In <ht meantime It is believed that a large well or 
gimtxed national guard emilil be built up a* a protection 
ngHlnst IuvhhIou Without such opiswltlon from the 
labor Hjiupathlatrs If a cIhubo lie Inserted In the enlist 
meat pa tiers, providing that the recruit can refuse to 
act, and termlnte the enlistment whenever he Is ordered 
to *ervi In an industrial dispute It would appear that 
such a clause could be so worded that the hciw 1(»ability 
of the troojw for national def« rise against a foreign 
toe would not he imiwlred At the same time the In 
sertlon of such a Hhuhc In the uillstineut papers would 
take awH\ all foundation for tht (ontenthm of labor 
sympathizers n« to the real motiv< * behind the demand 
for a larger national guard 

A nnuixun iufrodiitid projawlng to (reatL a national 
guard with miih a jtrovlso In tin Urm of enlistment 
would probably no orgaulzcsl opjKisitlon fn»oi 

lalvor and nt would furnish the national protection 
which wt setm to be mnnllng The prem ntatiem of 
auch a measure lafort ( ongres* would well her bo a 
disapproval nor an approval of the u*e of an armed 
f ( »rce In Industrial disputes It would be merely a 
recognition of the fact that such a problem to distinct 
from prejiaredness and one which Hhould l»e setmratelv 
c-oosidered ho that tbe question of preparedne** need 
not be imperiled 

Wnxis B Rick. 

3613 Park Road, 'Washington, D 0 
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The Masking of Artillery 
In the Field 

Various Expedients Used by Artillerymen to 
Conceal Their Guns from the Winged 
Scouts of the Enemy 

fly Martin Wells 



French 155 mm, gun In action 


Naval gun hidden In Argoone 


T HE oxtenslu use of tin mi opium In modern v\nr 
faro Is more than any nthi r factor re«|>oriHlhU fm 
(he urgent ini'easlly for coweiiluieiit of pliiis of arlII 
ler> In the lh Id 

Since warfare lagan to di\Uop tnitl<H Hint ootilim 
plated more ami more tlu use of Hrtllkrj It has long 
been « custom to mnsk butteries In certain positions 
«\en win n tin range of tlu so weaimns wiin not an 
great an that of tin present military rlflo The eli ment 
of Kin jii Ihi innmnted for the deception for whin posl 
t Iona of Importance were to Im held or when arm lea 
\\i rt ho Hiuall that nmmu\erH Im Iuded ambuscade 
gmm win lurofully concealed from tin prying ejes of 
ground scouts and patrola that the\ might 
InflU t more punishment than If tin \ had 
1 km n cautiously approached Hud also nnp 
th< lx netit of shock to morale In those 
riniH of the muzzle loader, the guns were 
oftin kept In a wood drawn baLk behind 
hushis and undergrowth, to be pushis) by 
hand to the front at the (kuouctmaf 
F mpluet mentH were frequi nth masked 
h\ IhuhIi during our ( I\II Wur chjhm tally 
along rhers where slight and wild 
ptrmnwnt fortifications guardeil the 
watercourse from inroads of lightly 
armed gunboats or st< nltln landing 
part lea. 

Hut the range of urtlllery Iibh 1m Teased 
almost Inealtulabl) since those ila>s of 
haudto-hand combat on all ocm unions 
To-dav, the nrtlllerv alnnwt luviirlably la 
to lie found well In riur of the lira of 
trtmhea, scattered In definite ur range 
ment by units and groups 
These artillery units are all cornua ted 
with one central station through a rami 
ihatloh of lesHir points of eonendration 
and the fire of a givm sector ihu he eon 
trolled and directed ujhiii any dwriml 
point A complex suitem of wire com 
nmutiutlou Is oHtabllshi*d usually with two or more 
lines In <ase of damage ixiurlng to one of thim Each 
battery has Its field tele phones and from the observu 
tlon station* range und direction are given with the 
objective, and the result of fire for correction of aim 
U at once muiuiunkated to each gun cm piousl In the 
attuck or defense 

Ah the guns owing to tlulr rearward position are 
therefore sei ure from ground rooonuoisiince the aero 


plain 1ms taken our tlu founer duties of tin envHlry 
and patrols, which were supplantnted by the magulfiea 
tlon of fit Id glasses To-day an aeroplane soars aloft, a 
mere sjatk In the blue, and the terrain of the eminy's 
]K>Hl|lon unfolds like a wonderful relief map beneath 
Equipped with hlj,h power glasses, each gun and am 
munition supply stutlon would be clearly discernible 
wire they not concealed in some wa\ from \Iow 
Mui\\ eviailli nts have been utilized for this ucc*es 
Hary com ml mint The cmer drawing of thl^ Ishuc 

illustrate* a device adopted by forces engaged on thi 
natural geographical line of demarcation between the 
contending etutes, where spurs of the Alps, lesser and 


greater, fonn < anum and i rag in bewildering tom 
pk\lt\ To gumd the passes, eaih contending fore© 
has been compiled to drag guns up precipitous walls, 
by man isiuer amplified by meehanhul measures 
Natural cavities lu the sheer rock walls have been 
enlarged, or mw one* blasted out, the embrasure pro¬ 
tected and Beret lied by enormous blotks of rock, 
<*emcntod into a couerete whole The cover picture 
shows « guu as being near the entrance of one of these 


mountain emploci ments the llbertv taken with fact U 
merely to show the gun, for normally, It would be deep 
in the recess, concealed from view and protected by the 
length of the ttinnel from any Inimical shot that failed 
to center directly on the bull's-©}e of the small aperture 
The shook of discharge in this confined space Is so 
terrific that the gunners must make every possible pro¬ 
vision for protection to hearing and nerves 
Afield, behind the battle lines, the artillery chain Is 
concealed by various expedients designed to give as 
casual and natural an appearance of Innocence as ikw- 
sible—esiiei tally from aloft 
What might present the indisputable appearance 
from an aeroplane of a field of grain 
freshly mowed, with the cuttings being 
stacked, Is probably a line of guns abo\c 
tach of which a slunk of grain Is coned on 
a skeleton frame Beside It, carefully cor 
eied with deceptive appearing material, 
and sunken into the ground like the ac 
companding gun pit is to be found th* 
boinkprimf In wbhh the gun credv lhes, 
ml* and sleeps. Hometlwis these slid 
tered earth-cavi* are 10 feet beneath the 
suifati of tlu giouml 

The rmmuoitcrlug aeroplunes have 
adopted the hnbtt of suspecting even 
thing e\upt a Imdj of water and wdiere- 
ever a protulierauce exists within the 
ommj Jims ujkju location of it b> an 
aircraft, a hail of high explosive shell U 
apt to land Immediately with utmost In 
human amirmy 

In the protection wlumwer sn aero 
plane is fl}lng allot a a ihmUIou It has be* 
come the ruli for the gun crews to taki 
shtlltr at once, unless the forward line Is 
enguged In either direct attack or defense 
And when an artillery position Is once 
suspected of having been located by the 
eueun the gun Is shifted under cover of 
darkness to another spot 

fctomelhues small houses are used as gun emplace 
meuts, the pits being dug through the floors and the 
guns being fired through hinged i*orts along the foot 
of the walls 

Whore small ridges occur, as among the hills of the 
Vosges a cut is sometimes made in them, the top roofed 
over with the brush and evergreen to appear a* though 
the ridge were continuous and a gun Is hid beneath 



A battery hidden under heaps of straw 
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BowUn heavy artfflery hi action 


Ready to fire at aeroplanes 


The gun carriages are painted as neutral n tone as 
possible, one calculated to Mend with the surroundings 
of the piece Frequently the paint U mottled, It hav 
log been found that broken colors become much more 
Indistinguishable at short distances than solid ones 
This neutral tone or mottling permits what seems near 
bj ns Inadequate concealment to be In reality very 
effective. Brush and poles, even brandies stripped of 
leuves, merge Into an innocent appearing blur from aloft, 
A thicket of evergreen anywhere near a battle posl 
tion la sure to mask a numtier of guns, and the thicker 
iht brush, the better 

It has been reported by observers who have been 
fortunate enough to receive permission to visit the 
liattle fronts, that they were positively startled to al- 
iost stumble over the muzzles of concealed guns great 
and small, on their walks A wood that appeared so 
thin that it could be «eeu through, sheltered several 
hHtterlea, and the observers raising foot to step across 
a log among brush, acddentallj brushed It in passing, 
disclosing a steel muzzle crouched In waiting 

Direct Are Is scarcely ever used to-dnj in warfare, 
unless In the desperate attempt to stem a tide of de¬ 
feat Indirect fire almost entirely Is employed, where 
the guns are concealed from view from tin Ir targets or 
tile enemy position safely hidden behind the crest of a 
hill, far down the slope, or In the rearward vauey 
Itself 

The observation stations are often a mile away from 
the batteries, the posts of the observers being on an 
eminence, in towers or in an armored nest high lit 
so nit great tree with a multiple system of wires lead 
lug down from the Instruments 
These observation posts are turn h more eagerly 
sought by opixrtbtg guns than even the guns they are 
placed to direct, for with the destruction a single, 
detached observation post, its battery becomes tern 
jtorArily blind until another post can be established 
For this reason, now the batteries are usually Con 
nected with several observation points, that the loss 
of one may not cripple the fire 
t aptlve balloons are often used behind the batteries 
or even in advance of them, for observation of flro 
Whenever the artillery is to open an attack aeroe In 
variably augend, to scout over the cneroj position and 
reiwrt the accuracy of the Are Most of the machines 


now communicate their observations by radio, though 
there are signals, represented b> darts and swoop* of 
the oin raft thunselvea, that can be made to tell a 
slower story Nmoke bombs and glittering metal disks 
are sometimes dropped dlredly over a position whldi 
It 1 b desired to bring under Are, but on the wwteru 
battle front, at least, each Imb of the ground is so 
well known so thoroughly plotted on the mups that It 
la frequently unnecessary for the aeroplanes to do more 



A RumUd gun bt tta Serbian army 


than rise to a coin talent height behind thdr own 
lines whence they chd easily H4x> whether Iks lies 
of troops are on the move and wain tlu guns accord 
Ingly 

The Current Supplement 

T HE conceptions of atomic pin sics are difficult to 
understand, and there are many problems In rela 
tion to the subject still to be solved The artlde on 
Mytteritd of Mutter, iu the current Ishuc of the Scifn 
tikic American aurPLtMBNr No ^094 of February 


17th, lfllfl is a review of somo of the properties of tho 
atom which will form u wtIconic addition to the various 
artlcks on tho subjc<t that lunt recently npfteared 
Mo deni ion r and Par tftngirg is au luterostlug de 
st rlptlon of somt nuHltrn nut hods of tri ntlng the 
wounded b\ sun baths and eh drh heat- It la uccom 
pouted by n number of excellent Illustrations Fngi 
nerring hftneat ion baultn discusses a aubject that is 
attracting attention among the profession Cttnpna 
tion in borrtgn Tradi deals with existing c*ommc rdal 
conditions and problems that confront the American 
exi>ort<-r a subjeet of \ltal Interest to the vdioW coun 
try at this Mine hapnh A Hue Turtih Fihu descilhes 
the source and proetsscs of preiwiration of a material 
that has been found valuable for a niimbir of pur 
Im>hor The article Is fullv lllURtrntcMl Thi hitnplijr 
Caiendui Is one of tlu iierpetual duss In which mnm 
will be interested Uming With the Kiflc tills of some 
of the difficulties < n<mint! ml, and mukes snggi silons 
for overcoming tlu m Th< |wii**r Is Illustrated bv 
diagrams b ngtinh Mtfinun* of Length ghts an In 
foresting histoi \ of tlu origin and devdupmtnt of 
main of the standards so gtm rally used iu this conn 
try Other articles of general interest In this issiu 
are Hattu y Vmtuu Magmto ignition 7/ir Oiafortlon 
of film Canting* 7 hi Loirjtnotti < and thi Hirotutionlnt 
Imitation thf Fwtucr of the (ji nulnc and hmubtion* 
and Emulsification 

Artificial SUk 

HAT npptais to lu* an original method of produc 
ing artllldal slJk Is due to the Japanese Invmtur, 
Klshl Tlu process Is basts! on tlu ust of the tommer 
dal substante known us dvrjsails oil or essence and 
the Important Is that this oil shall be rtflned bv 

a Ki*ednl method HO as to have It In the pure Htatt The 
substance thus obtained U mixed with a solution of 
nitrocellulose, which latter comes from mullierrv bark 
or other parts of this tree, and he h]hx Inllv r4*commendM 
the use of mulberry paper A sola Ion of cellulose of 
this oilgln is obtained b> dissolving In a j>ro|>or solvent 
such as uleohul and ither Tht silk fibre Is mude from 
this liquid on the customarv process bv fordng it 
through a vir> flue hole, and he clalniH that such artlfl 
< Ini silk v-onics the nearest to the original In lustre and 
it has gnat flexibility 
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By Our Military Expert 
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T HK long looked for activity on the weatern front 
seems on the point of culminating lu a stroke of 
some description, whether only for the purpose of 
enabling Germany, If miecesful to secure a firmer 
footing against an expected assault In force or whether 
It Is the Institution of another attempt to break through 
to the channel or Paris 

It it la one of the latter objectives which mtuntes 
the movement, at once It challenges attention to the 
magnificent organisation, resource and daring of the 
Kaisers legions, which, surrounded on all sides, with 
e\ery front eximsod to risk more or less grave and 
despite the tremendous losses which have been sus¬ 
tained since the Initiation of the war, and It makes 
the curious wonder where on earth the men tan come 
from to warrant the attempt 
It has been reported by American observers return 
Ing from abroad where they have had au opportunity 
to moke rather accurate estimate* that for a direct 
attack upon anj of the solidly held lines the losses to 
be met will run, fur the nuNHlIunts, between twent> 
and twenty five thousand men i>er mile of front On 
the eastern front a slightly less u\erage percentage 
may be estimated, through the opportunity though 
•light, for uianciner In addition to the losses that 
must be sustained, at least seven thousand men iH.r 
mile must be provided to hold the position once It is 
taken Therefore, an uttiuk to l>o endowed with the 
elements of success, should be In strength of between 
27 000 and 30,000 men per utile of front. 

The average telling range of field artillery may be 
assumed as about 7 000 yards—about four miles If 
then* a successful attack is to be delivered it must t>c 
on so broad a frout that the artillery which will be 
brought to bear against It from the flanks of the 
broken lino will not he able to reach at lonst a part 
of the cleared line. Twice four miles is eight miles— 
and a gap of two miles in the middle of the line that 
may bo held fairly unmolested makes necessary a 
front of at least ten miles for the asauult 
Suppose we split the differ* nee and call the strength 
per mile for the assault 30 000 men Multiplied by 
ten miles, the result, 800 000 men, at least must be 
mussed on this comparatively narrow front Itefure the 
factor of success can be counted upon. 

Following the wandering* of the western front the 
distance U approximately 460 miles—each 3uni of 
which is held and must he held Probably 3000 men 
per mile can defend this on the average, therefore a 
minimum of 1,880,000 must be actually on the Hue 
on each side, or Immediately in rear to furnish local 
reserve* and supports. But, in addition at least as 
many more must be within tall general reserves that 
enn be shifted from iK>lnt to point to strengthen a 
threatened sector make locul assaults or initlnte an 
offensive return Therefore at least 2,760,000 men must 
lie normally considered aa on each side of the western 
battlefront 

If a general offensive is to be launched, even only 
on a ten mile front in an effort to break the line nnd 
turn connecting positions by the securing of some 
strategic point, these 300 000 men must be provided 
In other words about 24 000 men per mile of nttuck 
front In addition to the forces already engaged at that 
[►art of the line 

If these are taken from the general reserve other 
pnrts of the front must be prnjiortlonntely weakened 
if they come from another theater of war, the same 
ohtalHH It Is therefore much mure desirable that these 
iruotts for assault be brought up from the Interior 
or that new troops replace veterans on another line to 
release the latter for the more gruelling task of Btorra- 
Ing 

Bet us consider some figures on relative strength 
Without going into details of composition, actuaries 
tell us that the nations of the Central Powers have a 
total iMipulatlon of 14OO00.000 from which a man 
lK)wtr, estimated on a certain iHJrcentago of the popu 
latlon varying from six to twelve per cent due to 
local Internal conditions, of 14,800,000 men Is avail¬ 
able for the Iwttle line. 

Of this Strength it is estimated that there Are now 
11 000 000 nun of Teutonia In the fiild, fbont as fol¬ 
low» Gcriunm 6 000 000, Austria Hangary, 8,700,000, 
Turk* \ 1 000000, Bulgarin, 800,000, 

'I his len\e« liutouln a reserve as yet not actively 
drawn Into the couflht «f tttypOOOO unaccounted for 
1*llmbmtlng Germanic forces lu the Balkans, the 
length of line occupied b\ German troops fronting 
Russia Is approximately the same as on ths western 
line though K 1h to lte doubted if as many German 
men are fronting Russia as arc massed in France and 
I landers. Counting the m equal however, for con¬ 
venience sake, 5,520 00c German troops are in position 


on the two lines leaving of the 6,000000 men afield 
but 480 000 nvnllHblo for »i>eclal attacks And when 
they are once gone, If unsuccessful, there remains very 
little man power to replace them. 

These figures have taken into account do losses. 
Homo Idea of the horrible losses sustained In attack 
may be gained when It Is considered that in the British 
and French offensive at J^oos alone the admitted Kn 
tente casualties In killed wounded and missing amount 
ed to 100000 men—and (hat on comparatively small 
fronts 

The full losses sustained by the Teutonic allies are 
estimated to amount now, for the entire war, In killed, 
wounded and missing to something like 5,250000 men, 
leaving available for action the difference between this 
number and the greutest estimated strength of 11*00, 
000—or 5 750 000 plus that percentage of wounded who 
lime been or will be able to return to the front, pos¬ 
sibly sixty per cent of the total As the number of 
wounded has so fHr proved to bo more than the sum 
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Resource* in men of the warring nations 


of the dee ths and raptures, It may safely be estimated 
that at least 1,800,000 men wounded and recovered 
may be counted among those available for duty With 
the untouched strength these should give available 
to-day about 7,550 GW meu for Teutonic activity It 
seems as though this were hardly enough for the talk 
of general offensive. ' 

On the other hand, the Entente nations, with a popu¬ 
lation of 311,000 000 (excluding Japan from all calcu¬ 
lations) have a potential manpower strength erf 27,- 
800,000 Russia, of course, with her vast population, 
is accountable for about fifty per cent of this number. 
But her quota has been figured on a boats W but sight 
per cent—and she Is accredited with only 7,000,000 men 
afield out of a possible strength on ths eight per cent 
basis, of 13^00,000—about half, In fait. 

The Entente strength afield la counted as follows, 
England, 2,000.000, France, 8*00*00 > Basalt* 7*00,- 
000, Italy, 2,000,000, Serbia and Montenegro, 230,000; 
Belgium, 200,000, without counting losses. 

The Entente losses are greater than those of the Teu¬ 


tons, especially In prisoners, for ths Buss losses by cap¬ 
ture when their ammunition failed them and the Ger¬ 
man armies were running wild over Poland and 
Galada, were stupendous In round numbers* the En¬ 
tente losses are estimated as follows c England, 660,- 
000, France, 2*00*00 (although If Longuet, a French 
Socialist Deputy, Is reported as having placed them at 
the stupendous total of 2*00,000) , Russia, 8*00,000 , 
Belgium, 100,000, Italy, 500,000, Serbia and Monte¬ 
negro, 125,000— a total of 6*00*00. This should leave 
the Entente with 8,700*00 men, plus the wounded re¬ 
turned to duty, alxmt the same as Teutonia's In num¬ 
ber—less, in proportion to the loss, through excess In 
captures— 1,800,000, leaving thereby for active service 
at the prescut, about 10*00,000 men 
It will be seen that In proportion to present strength, 
the Entente forces are numerically stronger than those 
of their opponents, the advantage increasing rapidly 
as the losses on both sides mount higher with each 
month of warfare, and while Teutonia is estimated as 
havlDg drawn upon her potential man power to within 
8*00,000 of its limits, the Entente has summoned but 
15,000*00 men out of a potential strength of 27*00*00 
—leaving 12*00*060 as yet untouched 
The deduction is entirely obvious, if the war is pro¬ 
longed until oue side is worn away, even If the Entente 
losses are Home what in excess of those of Teutonia, the 
time will come when, theoretically the Central Power* 
will not have a man to place on the line while the En¬ 
tente will yet have millions. 

There is a ph> ideal limit to the number of men that 
can occupy a given space—on the line of battle, for in¬ 
stance , and 90 far, Teutonia has had and still possesses 
trafflcleul numbers to man her defenses Her organisa¬ 
tion of the keystone of the federation, Germany, waa 
well nigh as perfect as human military ingenuity can 
build, not only was general military service the order 
of the day, but all railway and commercial activities, 
as well as the system of finance were directed to the 
end of supporting the bayonet. Germany was able to 
distribute here instructors with tholr sound methods, 
among her allies of leaser military ability, with the re¬ 
sult that from start to finish the closer knit federation 
of Teutonic strength has triumphed to the limits that 
modern warfare sets for a drive against solidly en¬ 
trenched line*. 

On the other hand, the Entente powers, while pos¬ 
sessing a tremendous preponderance of man power, 
were not prepared, were not organised for war—and 
the present war far exceeds In six© and ferocity what 
any man had considered as a possibility—and they 
have had to spend the entire time intervening Bince 
the outbreak of hostilities In just barely bolding off 
the powerful assaults of their foemen while arming 
Once the arming is complete—and observers tell what 
common senso suggests, that It Is progressing rapidly 
—let the losses give and take. Jet them wax high to 
shocking proportions, and vastly superior numbers, 
properly armed, must inevitably tell 
It looks very much as though the beginning of the 
end—which may be delayed a year or more—la in sight 

Decorative Proems 

A N industrial process has been In use for producing 
decorative ornaments which consists in the employ¬ 
ment of a first layer of mortar preferably of a dark 
color, upon which la applied a second and thinner layer of 
another and usually lighter color, then a suitable design 
la scratched through so as to uncover the second layer, 
thus producing an effect in two color*. But such mate¬ 
rial has been very fragile up to the present and would 
not stand the wear An Improved process consists in the 
use of an underlayer in cement mortar or ceramic paste 
upon which Is put a second layer of the same, then the 
design Is scratched through as before. The material In 
the shape of a bride, tile, or slab la then baked In the 
furpace so aa to become hard, and in thla way the deg* 
ration can be used without fear of damage from wfcatlSr 
or other causes. 

Sugar-Beet Region* of the (UM State* 

T HE Bnrean of Plant Industry states In its last an¬ 
nual report that It has bean making a general survey 
of the recognised sugar-beet sections of this country, 
with a view to determining whether and to what extent 
these regions are well suited to ths industry. The in¬ 
vestigation included not only a study of the eoth climate, 
and water conditions, but also of labor, marketing, 
crop competition, and other factors of a general nature 
hearing on the problem. 1$ appears that there m 7T 
existing sugar-beet section* In 17 stats*, and that the 
majority of these are well located with retetabca to the 
factors that make for Sorts**, 
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HIT ii undoubtedly an Important step forward 
In the art of filtration U due to the efforts of 
F K Atkina and his sons of New York City, who hare 
succeeded Ip evolving two types of centrifugal filter 
presses that possess many unique features and make 
possible a new and Improved method of filtration 

The first type of Atkins filter press, 
which will be designated as type A 
for* the sake of convenience, comprises 
essentially a revolving bowl contain 
lug the filtering elements, the bowl 
being closed up when In operattou so 
as to receive under pressure the liquid 
to be filtered The filtering elements, 
which revolve with the bowl, are cov¬ 
ered top and bottom with filtering 
medium, thus exposing a large per 
win ting area to the liquid supplied 
under pressure The filtering medium 
may be of any suitable material—fll 
ter doth, wire cloth or any other ma¬ 
terial best adapted to the liquid to be 
filtered 

In the type A machine the unal¬ 
tered solution is fed In through a 
valve-controlled pipe at the top, from 
a main or under pump pressure Since 
the bowl revolves at comparatively 
low speed, to the supply pressure for 
furring the liquid through the filtering 
medium there Is added that due to 
the rotary speed Imparted to the raa 
terlalH under treatment, as well as 
that due to a vacuum condition pro¬ 
duced In the filtering elements, result¬ 
ing from traps in the no*zip* through 
which the filtered liquid U centrlf 
ugaily released When aeration la 
desired, it Is accomplished by means 
of sprinklers In the noxxlea 

The dlskUke filtering elements re¬ 
volving at a somewhat higher speed 
than the unflltered liquid in the bowl, 
causes the continual scouring of the 
solids from the surface of the filter 
ing elements, the solids being depos¬ 
ited on the bowl wall by the agency 
of centrifugal force This feature of 
the machine permits of continuous 
filtration with a comparatively clean 
filtering medium, In contradistinction 
to existing methods, which, as an un 
Avoidable feature of their operation, 
are constantly building up a cake of 
solids on the filtering medium, which 
hampers the percolation and reduces 
the capacity In direct proportion to 
the density of the cake 

Au annular valve surrounding the 
bowl and actuated by a wheel opens 
up outlet ports in the periphery, 
through which the solids are centrifu 
gaily released while the machine la In 
operation Means are also provided 
for cleaning the filters by surface- and 
reverse-washing within the machine 

For a better understanding of the 
action of the machine the accompany 
tng Illustration of the type A filter 
press may be referred to In this 
drawing, S is a yoke, I Is the gate, 
and J the connecting posts. K repre¬ 
sents the outlet ports for releasing 
the solids, when the gate Is raised, by 
the centrifugal force L Indicates the 
wire (doth covering of one of the filter 
elements, and U the expanded metal 
which acta as the reinforcement N 
are the filter elements which are over¬ 
laid with filter doth and revolve with 
the bowl 0 Is the outlet for the fil¬ 
trate, while P is the outlet for the 
solids, 

Jhc conventional milk and cream 
separator, It will be recalled, employs 
centrifugal force only for the separa 
tioa of the two liquids, but the cen 
trifugal filter press, in the way of 
contrast, employs both centrifugal 
force and filtration concurrently, in 
this way achieving the rapid separa 
Uon of the solid* from the liquid. 

The type B filter press is of aim 
pier design than the type A, although 
no Ua« silcleiit in applications for 
which it is intended. It comprises a 
promt* tank provided with a remov¬ 
able mrtf vfctfUrtr eptodks mounted 
to perUte pi rotaticiu Aft**, dish¬ 


shaped filtering elements attached to the hollow spindle 
so that they may rotate with tho latter, through which 
the filtered solution is drawn off, and radial pipes and 
traps. The arrows In the accompanying Illustration In 
dtcate the direction In which the liquid travels Tbc 
liquid to be filtered U fed into the machine through a 
valve-controlled pipe, while the solids are collected In 


a hopper-shaped chamber at the bottom, from which 
they may bo drawn off at intervals. Menus are pro¬ 
vided for reverse- and surfuc e-WHtchlng of the elements 
ulthin the mat him iht tyin. It machine is of remark 
able slmplhity iumI In (umparlHou with stationary 
filters has largo capacity 

The parts of the t\]»o It filter an shown lit the ao 
company Ing nectionnl view, urc n* fol 
Iown 

A is the inlet fur rtvc ric w nulling 
water supph It tho liquid trap which 
rIum the vacuum procure, while (’ in 
tho trough for receiving tin nip rod 
solution uh (list lmr^ed from tin mn 
chine D presents tho inht fur tho 
unflltered solution E aie the filter 
elements covered with filter doth 
which nro attached to the hollow shaft 
y la tlu Inlet for surface washing of 
tho filter cloth while in the machine, 
and It the draw-off for hoIUIh 
R oth types of Atkina filter presses 
arc designed to implov wire riolli «« 
tho filtering medium This material 
Is lonelily cleaned under the ccntrlf 
ugnl influence's and has a much lunge 
life than the ordinary filter doth thus 
greatlv Simplify lug the work nnd re 
during materially the coat of fll 
tration 

The uses of filter presses of the fore¬ 
going mentioned types are many, of 
which the following may be men 
tinned In filtering all the different 
solutions in chemical works and the 
liquids In sugiir refinerles and in 
breweries, in dewatering the slimes in 
c vunidation in filtering the inflow to 
the textile mills and the effluent there¬ 
from for the recovery of lertditc, in 
round houses holler and locomotive 
works, paper mills, lee plants, bath 
houses, hotels, hospitals public build 
inks and blocks, and in filtering water 
for chinking purposes. Mounted on an 
uutcimoblle truck, the filter presses 
may be used for filtering wnter for 
the use of soldiers In the field and for 
construction gangs generally Small 
tyias which are Itelug designed for 
use in homes, using stone as the filter 
lug medium, will insure a supply of 
pure and safe drlnklug water to house 
holds 

“ Treasure Inland’s ” Realistic Ship 

N INtfl, when Hubert JxmU Steven 
son was staying at Rraemer In Se<»i 
land, he wrote “Treasure Island ' for 
his twelve year-old step-son, Uoyd 
Osbourne The cold was intense, 
everyone went to hod to keep warm, 
and Stevenson with (he rest sat up 
regularly in bed, writing on a board 
on his kuct * The Sea t ook, or. 
Treasure Island A Tale of the Rue 
cancers. He had no conception of 
whut was to bt the outcome of tills 
masterly creation It soon drnp^l its 
fore title and liecame “ Treasure 
Island ” 

For two generations old and youDg 
havi been entranced by the Interest 
of the plot and the sparkle of tbe 
dialogue, ami al>ove alt by the rapid 
tire action which carries us along from 
chapter to chapter irrespective of the 
bed time hour Now we hitve In New 
York at Its quaint*at theatre (The 
‘ Punch and Judv ") holding an audi 
ence of only 290, a beautifully huh 
tallied production with all ]MirUplayed 
b\ artlNtN of rare ability under the 
direct Urn of OmHch Hopkins whose 
wife gives a charming Interpretation of 
“Jim IlawkiMH’ the' cabin buy on the 
eventful ixjiodltlon The first seen* 
o|>ouh at the Admiral He nbow " with 
Rill Rones singing the well known 
pirates refrain, 

f ifteen men on tbe Dead Man u Cheat— 
to—ho— am) a bottle of rum I 

Then we come to the quay at Bristol 
when the awTul plratu crew Including 
lxmg John Silver, who contributed the 
firat part of the name to the first title, 
ships before the mnst on the “His¬ 
paniola rt and the lines are c-nst off In 
time we arrive at Treasure Island, In 

(CuHcltidrd un pa/* ^Ort ) 



Partly broken away view of tbe Atkins filter Sectional view of the new filter 

preas, derfgnaied aa type A press, known as the type B 



Details of the cradles 


I 



The “Hkpaabl*" I* “Treasure Idaad/* which rods and pitches at wtU 
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The Motor-driven Commercial Vehicle 

OoAictW by VICTOR V PACE, M.3AE. 

Thu department i* devoted to the tnieruUt of present and prospective owners of motor truck* anl delivery wagon* The editor mil endeavor to answer any question* 

relating to mechanical features, operation and management of oommercial motor vehicle* 


The Electric Taxi-Cab 

A N electric taxi-cab service has been in successful 
operation In Detroit for several years anti they have 
demonstrated that they are entirely practical mid very 
popular with the public About two years oko one ele* 
trie tab was built aw an experiment and owing to the 
Jack of codiaration t*etwoen the taxhab mupanj and 
the manufacturers of eleUrlt vehldes the company 
was forced to develop its own designs, 

A cab has been constructed whtch fol _ 

Iowa the Huea of the conventional gaso- 
llne taxi-cab In outward appearance It 
has a wheel bow* of 121 inches, the 
Interior of the cab body projter has 
a space alrfmt 68 inches long and 50 
Inches wide whhh enables the vehlelo to 
carry from four to live passengers very 
comfortably The body is a limousine 
type a* experience demonstrated this to 
be preferable to the lnndnulet type The 
operating cost has not exceeded $0 20 a 
mile, this Including driver's wages, over 
head, tire exit* use, garage expeiiae de- 
pre< lift Inn and, in fact, every ©ximuis© that 
1« Incidental to the ojteratlon of the taxi 
cab business The company has decided 
to depreciate this model over a perhxl of l 
ten years whhh Is twice the reputed life 
of the gasoline engine propelled cubs In 
order to operate the electric calm 24 hours 
a dav, charging boxes have been installed 
at the tnb stands so that whenucr the 
cabs nre standing idlt they arc being 
charged Hpedul cord pmumaik tins 
nre used whhh arc said to not only In 
crease the mileage, but to materially re¬ 
duce tire expense as well as the amount 
of current consumed It Ih said that 
these cabs have a maximum speed of 25 
miles per hour which Is sufficient for the 
requlrcim uts of an urban taxi-cab service | 

Truck as Track Wrecker 

A FIVE TON gasoline truck equlpptMl 
with a winch and derikk was recently 
put to a novd task in Cleveland A 
stretch of hlghwaj was being built and 
before finishing the road Kurfnce it was 
necessary to remove an unused length of 
car track Th* method by whh h the 
rails were lifted whh not onl> very simple 
but was accomplished w 1th a minimum 
of time and lal*or A special pair of rail 
lifting tongs was utilized to grasp a 
length of rail and wu« attached to the 
boom of the dorrblc The winch, which 
was operated bj the engine power, was 
started and the rail easily lifted from the 
ties After demolishing a section of the 
track the truck loaded the 
rails on Its own carrying 
platform, a font that was 
easily accomplished by the 
derrhk integral with It 

Motorizing Horse- 
Drawn Fire Apparatus 

T HERE are man\ com 
munltloH hat lag very 
efficient and pi acticnlly 
new horse-drawn flro ap¬ 
paratus that ar© consider 
lug motorization in order 
to keep m»-t(wlato There 
Ih no (puMtlon nt tin pr«s 
eiiL time regarding the 
©ffecttumNN of nn*thanical 
I*ovw r for prop* lllng all 
forms of tire fighting aje 
jMirutus from Hit ihhfs 
lightest runabout to the 
heaviest water low* r or HorM-d 

hook and ladder tm< k 

There are a number of e\tfiU$nt automobile Are tnuks 
offered at the present time these incorporating all of 
th* latest approved features of mitniuohile engineering 
combined with the latest dev* lopuu uts In Are ap¬ 
paratus construction. Appropriations for the purchase 
of new apparatus are not easy to obtain when the an 
thoritles realise that their horae-druwu equipment la 


much too good to be sacrificed on the second hand 
market A large' business has been develoi*ed in con 
verting horse-drawn npparotuH to motor-driven by 
means of front wheel drlv* tractors These nre really 
two-wheeled forc-carrtagi* In which the wheels com 
bine directive and trattive functions The entire 
[Htwer plant, transmission Hvsteiu and controlling elc 
meats nro Incorporated with th© tractor, which is so 


K v At 






Truck equipped with special platform to handle lumber expeditiously 



Five-ton truck used In track wrecking 



Horse-drawn Ore apparatus motorised with two-wheel drive And steer tractor 


dt signed us to lx* easily connected to the frame of a 
steam pumping engiue or other spy* rat us. The attach 
ment can be made at relatively small expense, because 
the only charge is for th© power plant abd auxiliary 
devices, whereas in buying new apparatus the depart¬ 
ment must pay for the fire fighting part as well os the 
propelling mechanism. Two examples of converted 


horse-drawn apparatus are shown in accompanying 

Illustrations One of these Is a steam pumping engine, 
the other is a water tower 

Motor Truck Queries 

8 C T writes I would appreciate your views on 
the following I have one 90 h p. 1011 model touring 
car which I desire to change into a one-ton truck, if 
l*osslhle Kindly furnish estimite of coat to 

change What gears do you have to 

--- change? How much does the horse* 

IKiwer decrease? Any other Informa¬ 
tion that you can think of that will 

help us. 

Answer We do not believe that It will 
be practical for you to change your oar 
into a one-ton truck unless you make 
some radical changes In the construction. 
In the first place, the frame, axles and 
wheels are not strong dnough to carry a 
load of a ton. You would experience 
considerable trouble, duo to failure of 
ImiK>rtant and costly parts, and the cost 
of making the change would be nearly as 
much as that of purchasing a second 
hand truck of the capacity you desire 
While you liave ample engiue power, the 

-other parts of the chassis are not suffi 

^ chntly strong You can, however, make 

a very efficient delivery wagon of about 
1,250 pounds cai*aclty without materially 
changing the construction. The frame 
should be strengthened by means of truss 
burs under each side rail and auxiliary 
or overload Hpriugs of the coil type should 
be placed between the members of the 
full scroll elliptic springs now on the rear 
of your diassls. It will not be necessary 
to thuuge uny of the gearing to obtain 
satisfactory service, as you have a large 
margin of power available. An express 
type body can be made by your local 
wugon builder for about $0000 and con 
sidcrable carrying capacity obtained by 
allowing a 2 foot overhang at the rear 
end The rear axle could be provided 
with a heavier truss rod to advantage 
and oversize llres fitted to the rear 
wheels All of the changes enumerated, 
huludlug repainting, should not cost over 
$100 00 

K W M writes During the recent 
cold snap we had the misfortune of hav¬ 
ing the water in our truck cooling system 
frees© and not only bursting the radiator 
but also the water Jacket of our four cyl¬ 
inder block cast motor We have had a 
discussion relative to the best method of 
repairing the latter My partner Insists 
that a mechanically applied patch will be 
preferable to repairs by 
the oxy acetylene process 
because this is apt to dis¬ 
tort the cylinders. The 
water Jacket wall is not 
seriously damaged, there 
being a crook about five 
inches long in It The 
cylinder walls are not 
damaged at alt What do 
you advise? 

Answer While the au¬ 
togenous or oxy-acetyleno 
process has been developed 
to a point of groat tf| 
deucy at the present tflro, 
it would seem that satis 
factory results would be 
obtained by the mechan¬ 
ical patching method In 
this case, as it would be 
lew expensive than weld¬ 
ing and not requiring the 
tractor use of a hot flame as the 

welding process doe*. Be¬ 
fore cylinders are welded it is necessary that they be 
carefully preheated prior to the application of the 
welding flame If this is not carefully dona the bores 
of the cylinders are apt to be distorted. There are two 
common methods of repairing cracked water Jackets 
without recourse to a watting Asm* In tetter cast 
tOvnaU rttbn pegs SOS) 
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BeetrM DnvtnM 

RECEIVER HOLDING ATTACHMENT FOB 
TELEPHONE#—W A Du la no end Eljunob 
R. Bslmokt Address the former 4 B. 39th 
RL, New York, N Y This Invention relates 
to attachments to telephones for holding the 
telephone receiver In such relation to the traua 
ml tter that a portion can use the telephone 
without the necessity of supporting the re¬ 
ceiver to tb* ear by the hand and as a result 
both hand* will be free for any desired em 
ploymsnt daring a telephone Intercourse 
OUalertsl to Nnaws 

HOG RING—W L. Chamber* Bmnkvllle 
Ind Among the objects of this invention In 
Addition to providing means to prevent a hog 
from rooting and tnt< rfcrlng with feni*e« or 
the like, la to provide a means to prevent a hog 
from catching and killing chickens and to 
break a hog from the habit of catching chick 
«0E 

UNIVERSAL PLANTER —O L Frximnn 
ftahta Rom, Cal This inventor provides a 
planter having a delivery hopper providing 
means which may be automatically operated 
by a ground wheel for delivering seeds at pre 
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determined spaced In tore ala prm Ides a planter 
having an automatically operable device for 
planting the seeds at apaced Intervals and 
means for covering the weeds and provides an 
arrangement whereby tho planting rows may 
be spaced at desired distances apart 
Of Otatral later*** 

PUMP ATTACHMENT —W 8 Brioob 
1106 Farman Bt Omaha, Neb This invention 
relates more particularly to the connection Ih* 
tween th* upper portion of a pump casing and 
its standard either a windmill or a band 
pump of the type employing an annular groove 
around the upper portion of the pump enslng 
and a standard Including a cap which ttta the 
grooved upper end of the casing and 1 b con 
nected thereto by bolts having portions pro 
Jectlng Into the groove 

BARREI RACK —A B L»o, car* of Odell 
Clflsr, Vinegar * Packing Co, Atchison Kan 
This Invention provides * barrel rack and 
truck for use in connection with barrels and 
similar rsccptacles containing vinegar wo- 
la uses oils, and other such heavy contents 
whereby the barrels may readilv hi supported 
In position for emptying and may if desired 
be shifted from place to place expeditiously 
and with little exertion on the part of the 
operator 

LATIIRRING DBVTCK —O 7i*GaU, 87 
Glen ridge Ave Montclair N J The Invention 
relate* to barber*' appliances and has particular 
reference to a mean* for generating and dis¬ 
pensing lather It provide* a means for sup 
plying lather to a customers face in a moat 
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sanitary manner, the latb«- wppH^ to 
the face without the necessity of any part of 
the apparatus coming into Immediate contact 
and whereby the danger of contamination dut 
to previous contact with another customer Is 
avoided 


PROCESS FOB THE MANUFACTtJ tH OF 
BROWN WOOD PULP AND HALF-CNLLU 
LORE FROM WWfNOUB KINDS OF WOOD — 
J AKtapWinuff, AktaobottrtnTuplk, Rusal* 
to the c rea te * faprovecsent the tamtioa an 
•Wes tb* altoW white serree for the treatment 
Of the nun pwxttot to to compwttiy ntuiied 


and the object of the Invention ts also to 
obtain a product which Is Itself valuable in 
tb# form of a brown wood pulp 
PIPE HANGER, —L A 0*1 UK* 07 Day St, 
Orange N J This Invention has particular 
reference to devices designed particularly for 
supporting pipes for automatic sprinkling ays 
terns In hulldlnga Obviously however the 
hanger means may be employed for supporting 
other devices than water pipes it provides au 



F1PR hangs*. 


anchoring means adapted to be readily and 
cattily applied to floor beams or Joints in a 
potdtlve and secure manner and provides a 
means for cany and effective lnmx etlon where¬ 
by the inspector umy determine whether the 
work of Installation has been properly per¬ 
formed, 

ICE CREAM DlflfTER—8 HJ Spefac* 
Address M O Mcl nughlln Pres York College 
York Neb This invention relates to an he 
cream dishor and one of the principal objects 
thereof is to provide n dlshi r or aooop which 
may he used to advantage In filling cones 
without wasting the cream as well as tntng 
useful In measuring ley cream for dispensation 
In dishes 

C4NDY PACKAGE —L UisacHiULD 416 
W 4oth Ht New York N Y The purpose 
lu thin cn«" U to provide a package formed 
of Individual or separate motions united by 
paraffined Joints to prevent the sections from 
Hticklng together and when b> the individual 
sections can be casilv separated when consum 
lng the candy 

mmniNfi construction—a dhartf 

Address Humberto Rarcho 004 Ave P Brook 
lyc Niw York N Y This Indention provides 
a construction wherein the supporting walls arn 
conipli tely formed and anchored by masonry 
and provides matched parts which may he as 
sembled and when assembled anchored tn 
service by mi ana of a pouring setting cement 
and key metdbirs through which tho setting 
cement extends 

GXTN ( AltTRIDGH AND PROJECTILE—E 
K Ghisoosx ticwlsport Ky This invention re¬ 
lates to a device for use in gun cartridges to 
serve as a wad and gas-check in shooting 
stream line bullets or other projectiles lnclud 
lng bombs Hie device is cup-shaped and it 
mny Im made In various sites and modifications 
In regard to details of shape and construction 

BUILDING CONSTRUCTION—Da. Author 
B Coon and A Van Db Sandt AiMn.ua the 
former, 20 Urquhart Bid g , Littlo Hook Ark 
This luvi ntlon has for Us object the provision 
„C a new form of anchor and tie for connecting 
ud ornamental facing to a building ot brick 
stone cement or the like of slmpk construe 
tlon and low cost, yet effldont for the purpose 

PR0CB88 0* PRODUCING SOLUIU h 
BALTH OF ALUMINUM —M W Coolbacgh 
and B, H Qcinnb*, Rapid City S D Ad 
dress B( Urardes and Lewis Lawyers, same 
place This hm ntlon refers to Improvements 
In processes for producing soluble salts of alu 
mlnum from kaolin and other silidou* and 
argillaceous earths rocks or minerals con 
talnlug no potash or uot suffl< It nt potash to 
make Its extras tlon of comirn rdal importance 
j D whhh compounds of aluminum exist In an 
Insoluble form 

UINCRETIR BURIAL VAULT FORM —L 
I* Dunn 1527 South 20th Bt Terre Haute 
Ind. Tho invention relates to molds for umk 
lug burial vaults watering troughs, otc from 
umrreto sod other plastic msterUla, and has 
foT its object to provide a mold of steal plates 
aud angle Iron wUleh may be quickly adjusted 
In length width and height whereby to per 
! mit of tho formation of structures of different 
Rises and dimensions 

UTERINE SUPPORT—o G Hau,, Wash 
tugton, D C, care of A. Pfoifer and Brother, 
Little Rock, Ark The Invention bos for Its 
purpose the provision of a support that may 
be worn with comfort and convenience and 
that may be adjusted to suit varying condJ 
tlon* It may be easily removed and replaced, 
and will afford s perfect support 
lafteftr* and Tool* 

COUPLING FOR CONNECTING FIPBB AND 
faucet# TO BECHPTACLBB—W U Sr 
Elmo, Ban Juan, Porto Rico The coupling la 
constructed with a hollow shank bavin* a 
point at Its end for penetrating the receptacle 


there being a plurality of levers fulermned 
around the thank, arms of which close the 
openings in the tides of the shank when the 
thank la pushed through the opening In the 
receptaclo the other arms of the levers being 
adapted to be engaged by a nut meshing with 
a thread on the shank for holding the first 
mentioned arms of the levers against tht Inner 
side of the receptacle while the nut having 
a gasket, la turned horns against tho out, r 
side ot the receptacle 

LOCK AND LATCIT -J O Kavadrr and 
F Ksrjl Address tho former Fort Rldwill 
( at The Invention relates to means for pre 
venting unlawful or unauthorised entry Into 
hulldlnga or rooms or closets then In trunks 
chest* etc A further intent is to engage a 
key nr tool used In such unauthorised entry 
and hold the same against removal by locking 
the lock bolt against movement In either dtrec 
tlon 

PIPE Cl AMP —O II Natloe 726 WallUon 
Avn Nevada Mo In this ease the invention 
relate* to pipe clamps and has reference more 
particularly to a flexible pipe clamp which com 
prim* a flexible member adapted to encompass 
pipe# of different diameters with means for 
gripping or releasing the flexible member from 
the device 

ITOBK P1PF COUPLING—H Fomman 
</ o T J Uorell Box fl ItO b rpsno Cal 1 lu 
Invention provides for uniting tome w*ctlon» 
provldeu means for locking said sections in 
united relation provtdee moana for drawing 
the sections together to prevent leakage th* rc 
of and provides means for locking th< awtlous 
Id service relation 

OLA BP—H F Guabau 751 > Bird Bt 
New York N Y The invention hns f**r Ub 
geutral objotts to Improve and simplify tin 
construction and operation nf a clawp bo br to 
be reliable aud efficient in us* coinpnrntivcjj 
simple and Inexpensive in manufftetun ond 
so d<signed that n firm grip can be obtained 
by the t lantp 

TOOL FlMlIINt BOtKFa—C A Rasmuh 
srw and It M ( iakk <hh of Kiirmah Oil Co 
Ltd Khodonng lenungyaung Hurmnh In 
dla An object in this lnv« ntlon Is to mnstrmt 
thi sotket bo ns to hi nudllv di Unhid from « 
tool so firmly lodged us to n slat all efforts nt 
umoval, and refusing to yield to pulling and 



TOO! ri SUING Htx KKT 


Jarring, and to allow the withdrawal of the 
socket only from the will and ft further oh 
je<t 1 b to prnvlfh a franglbh iliimnt within 
the socket which doen not Interftn with the 
normal optrntlon of tin h<m k< t hut which 
when brost n r< mlers the tend nttai hlng d» 
viert of the socket Inoperative to nllnw of tho 
withdrawal of the socket from the will 

PLI bRfi I< H Rkiok Kid Jones Ht 

Itixheattr, N Y Vniong the principal objeitu 
which the present luw ntlon has in vh w orr 
to provide a tool for drawing tin. tndw of win 
or similar articles togi ther to providi hand 
operated pliers disposed in paired arrange 
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ment adaptwl for lontraiting or i xpandlng the 
cuds of nrtU les grlp|Mil thrrrhy aud to pro 
\ldc menus for expanding and (ontrnctlng the 
Interval Ih Iwi^t n individual pliers 

GRABS ritlMMKR —t ( Liiikn 530 l>u 
pont Ht Koxborough Philadelphia Pa Tills 
luventlon provides a trlmnur which may In 
»mployed in conipsd spai^a Inrspuble of oi 
i omm<Htatlng a lawn mower or otb< r wheeled 
grass cutting Implrmt ut or mowing maeblm. 
as wr )1 as providing Tor the facilitation of cut 
ting of graM bedg< s or the like In sutb 
places whirr the usual slunrs are uw*d l>v 
nvoiding the tedious ami tiresome opcrntlnii 
Imldent to thi ust of the latter aud also p* r 
mlttlng the ruuning of thi device along a 
straight or rectilinear line of grass or hidge 
to b* trlmmi d so that a true cut can lie mode 
PERMUTATION IAM K - H Plaxvk 402 V 
72nd St Ne* York, N Y Thi lmk Is mure 
Especially dasignwl for use on satthelH vn 
Hm, trunks, doors and other nrltd h uml 
devices, and U «rrang(*d to permit of «ngag 
lng the keeper with tht linking holt Irnspet 
live of tho permutation mechanism of the holt 
and to prevent tlUengagcim nt and unlocking 
' unless a person is in tht imswesalon of the 
combination of the lock 

RECHU'tACLH HOLD* It— < II Chrim 
tsk«n, 4037 Hlrsch Ht Chicago 111 I'M* 
InvmttoD rslatis to nceptacl* holders or mip 
ports, and more particularly to u «b vice for 
datachftbly suspending » «sn or »lhi r ren p 
tacit for containing washing nowdi rs aud the 
Ilka In a convenient place where the mhdh Is 
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readUv tcccMulble when It U detlrsd to use the 
contents thereof 

CHALK LINF HPOOL —F K lUfLsr 126 
Hower Cltv lark IbMhwilir N Y This in 
vontlnn Ih ah lmpro\< im nt tn apooln or rotar> 
holdern for (balk Urn n whbh art used b> cflr 
penttra 1 he htddir i o nip rises ft flanged spool 



having a chHlk Imhier projn r wtHurixl tn one 
vnil a untral Hhnft mi wlildi thi h|xh»1 Ih 
umunlctl and mi un d rotatably said shaft hav 
lug mm end (oiiairut tul hh tin mlnrgul disk its 
ftUd fur thi piirimm spet Iflcd 

Houoctaold UUUUcs 

BHACKf'T I Olt ( I^AHH l LlU.t)L \TOUR — 
R S Dauiivi JP Murray Bt, Ni w lork 
N Y Ihln lmprovoiiM'nt hns reference to 
percolators and particularly to percolators of 
the glnHs t; ih End haw fur an object tho 
provision of an Mrrangt ment of bracket for 
holding tho pHrta togctln r and for allowing 
a proper manipulation of ci rtaln of the parts 
APPUUTUS 1 OR AGir\TlNG M \TF 
RlALH —J II i knteu If < olden Ht New 
burgh N \ Tbli* tno ntlon provides an ap 
paratiiN more cnpirj«lly <hdigued for use In 
ImiiKi holds as a flour Hitter dough mixer egg 
Im a1 1 r Ili < n am fr eg< r and the like and 
nrranged to allow convenli nt nml quick In 
t* rchangi of the parti* to p< rmtt using the 
apparatus for tin vurlouu purpoacs 

WAHHBOMID— J W Hor land 2-)2 ten 
tml Ave Vwork N J UiIm InvenUou rc 
latis to u WHuhhoHrd provided with \ hiding 
im huh against u hlt.h the |H rnon using the 
hoard uun h»«r («> that ih* mild means sill 
viold to tin priNdure of a wnshirwoinna In 
atead of nffi ring an unj hiding reslstaui'e 
which 1 b liahlt to risult In Injury 

FI 1 1UM (. ( Hkmion care of C I* 
lord 71H 71D Kllritlge Uldg Ihnver Colo 
This Invuitlon Matin to an improvement In 
flv traps uni of the prlmlpnl objettn of 
the Um ntlon In to prnvhh a ily trap par 
thulnrh applluihh to n window hi mu the 
Imp being of nikIi a nature as to he built in 
the dour or Hirten to form n part tin reof 
\ A1 KIN HOI HP ll_t II 111 1 HKHFOAU 

Jiromi \rU In thin pHtmt tin lnunllou Is 
un ImprovMiiiiit tn napkin holdi rs and has 
for its ohjut lo provide a holder of the 
iharmtir sptoltliHl oiimldi of Ih lng supportid 
Trf jiii the ua 1st of tin a * nr* r and tid\ lng 
muitiK for Hupimrtlng a fobliHl napkin 

HR \( h MMt WINDOW IGOli BOM? S —A 
P IlKHNAini fill h 7Slh Ht New } ork N V 
Thin lmwitlm n latis to Improvi im nts In win 
don food Ihixcr and has to deal nmn partlcu 
larlv with an Improved brace for rigidly hold 
ing the window box In eltbir of Its cxtriiue 
IHjsltIons witiiout dangi r of the wind causing 
it to wwlug back and forth 

HL.4CK \I)J 1 NT KR FOR CLOTHFN I I N 
-T 1 Hi nn 71 William St Wallingford 
( onn Tin luvtutor providi s a pulhy of |m>cu 
liar cnFisfrmtlon Journalwl In a l shaped frame 
of novi 1 form adaptid pnrtli ut»rl> for cobpera 
tlon with HHld pulley one mil of the frame 
Im lng adapted to lx sccunxl lo a building or 
nthi r fixed object or to one ind of a looped 
Uni wldh the loose end of thi llnL Is adapted 
to pnsH partly Around the pulhv and then he 
extendi d lateruUj for cooperation with lh« 
frnmf 

DIHIPNHING NT GAR BOWL — M I> 
t RKUtt IDG L HHli Nt I or t la rid On This 
Invention provide a bowl with mvans for pn 
vi ntlng tin mhulHslon of InmitR dir*t or 
othi r fon Ign liiiitit r tb< r to and pr<>v td< s a 
dlspi nnlng ftpparatUR Him]ib In romdrui tlon 
ri tidlh < It a mil and c iim||\ nt tin In d to tbe 
body or (ontalulug rtcrptaih of said tmul 
Machine* ond Mechanical Device* 

Nl II JOIN I 1 011 M ( M I( VND 1IIL 
RODH J B In MAI UN N Bmfnh We 
I u«in Gkla Jit Invention providi s a Joint 

si iirrnngi d tlint the rods may Is < mini < u d 
0tr i tly bj inov lng Un m lali ralh with n 
split t i i iii I) of pi r and without tbt urn of 
b n w thmids or the like thus 0U|u lifting with 
tin time niriHsary In mnw or uiiHirew thi 
riHln and with the dangi r of stripping tin 
tlir ads and with Uk liability of hsiae Joints 
from worn thread* 

UABLP tT( A\ATOIt - A D llAimRr Cmn 
nurilfll Trust BJdg I hiladi Ipbla, I n Among 
tlie objei tR of Un imi ntlon Im tn provide in 
mniblnatlnn with n slmk cable trnckwnv 
adnptid to he mimd or iowered and tlghtmeil 
or nisi kem d n »im i Ini and nnv< 1 t> pc of 
huiktt adapted tn Ih dumpetl either automat 
1 ch 1I> or Kemt Kutnnmtt^ally by simple manlp 
ulstion uf tin pn«ir EttrtdimentH 

G1tRVH^ ( t 1 - F M Eub, 22 Morris Ht 
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Jer*e> CUv N J This Improvement bee ref 
ri ni < to gmnu < ups anti relates more par 
tl* uliirly to a <up n talner Inti mini to prevent 
tin John of the cup proper by the vibration of 
tin raachlmrv to which the grease cup lb At 
tin IhhI hiuI «h1ib may causa the cup to move 
n It* plunger 

UlUII-A W WiiWKN 1440 E 15th Ht 
Ilrooklwi New York, N Y In this cams the 
tin* i)tInn relates to power transmission meenH 
nml bus reforeoce more particularly to nunu* 
for coupling a driving and a drivm member 
An ol>Je<t l* to provide a clutih which la char 
arterltcd by spreading fingers adapted to dou 
ble the premure on the friction surfaces 

TIIAN8M IHHION I(KK — J McIKjnalo Ad 
dr©** McDonald A tmmron care of Trinity 
Motor to, 1015 Commerce Ht, Dallas, Ti xkh 
T in Invention ban parti* u)nr reference to a 
tmcbfthliui for locking the trnnsrulHslon of Miito 
mold lev, motor cycle* motor boat* nnd lb* 
Ilk* It provide* a lock coring attached to the 
tran*ml**l<m caning end haying the gear shift 
Ins rads extending therethrough and adapt* d 
to Ite locked by a novel ni(thsni»m Jm.luri)i>g a 
■tiding bolt for each rod 
CHANGE SPEED (JKAHING —R U (our 
ton. Box 80ft, Higher Mo Thla improvt ment 
relates to machine elemcntH and has particular 
reference to gen ring ndnpted for automobile* or 
other mtchlnery wh*re a ihange from ont 
■ p#cd to another la dorirrd or where varying 
spied* In one direction may be provided for In 
addition to the reverse drive 

VALVE GFAR—R B Hmitit, 10^ Glcnwnnd 
Ave, East Ornnge N J This Invention hnH 
for an object the provision of an arraugemoni 
whereby a vhIvs may be opened to the ununl 
extent and ht Id open an nppm table tltm An 
Other object !■ to produce a valve g*ar or 



VALV1 UHAft 

mechanism for multiplying the movement of 
the valve fthftft a hereby a cam occupying u 
predetermined number of degrees of a circle 
may open and close the valve and also provide 
a period when the valve la held stationary 
la Its maximum open posltlun 

SAFETY DFVIfH FOR POWFR PRESSES 
—N SHKrr care of Mr l rain 518 W 14ftth 
8t, New York N Y The purpose here la to 
provide a device for u*e on foot or power 
presses and similar ram him ry, and arranged 
to prevent the movable press head from de¬ 
scending to final position as long as the oper 
atnrs band or bonds are In posltlnu between 
the press bead and the fixed die 

METHOD OF GATHERING TEAT—T Rio 
BTj Station Hotel Dumfries Scotland This 
Invention la an Improvement In methods of 
gathering peat from peat bogs and delivering 
it where requL&l According to the lnvcn 
Hon, Mr Rtbgy propose* to cut the peat by 
means of any suitable excavator In the first 
(dace, to pulverise and disintegrate It In a 
peat cutting machine In the second plnci, and 
finally pump It In the condition of pulp along 
a suitable pipe to the point at which delivery 
la desired 

DRAWING B\ir ion WINDOW <H \HH 
MACHINERY—1 J lAgnicr 1 KMM* 11th st 
Jeannette Pa Tho Invention rrlaliu more pur 
tlcularly to what Is known hr cold halt Mint 
part of the machinery which is lowered Into 
the molten glass and which thereafter during 
the blowing of the glass fonna the head of 
the cylinder ahd comiminlcate* with the In 
tertur of such cylinder so as to provlda for 
tho Introduction of air to the cylinder eon 
tlnuounl} during the blowing opcrstlon 

AUIOUATU KMhKuh NLY, RFTURN 
lllht K \ND HbU \ AL\ F —1 1) FORD, 

407 Broom* Ht N* w lork N Y The in 
Tcnlor provides ho autoumtlc nmrgemv, ro 
turn clink urn) slop vhIu arranged to provide 
a check Against the return flow of the steam 
Into the boiler from the main to Isolate tbft 
main from tho boiler Id mwo of the sudden 
drop of the prissur* In the main nnd to allow 
of rannuaMy closing tbe valve whenever It Is 
desired to do to 

MANUKACTI RE OF BVHRFiN FOR HIIOT 
i T \H AND HIPLKH —t It Wahnmi M 
( hambera Ht New York N \ Thlslnvintor 
provide* improv* ment* whereby a highly or 
nmnental Damascua barn l Is produi ed and 
the barrel is not liable to Iwcom© pitted 
through the action of nitric or other acids 


Incident to the use of smokeless or nitro 
powders In the ahill* fired by the gun or rifle 
GDI HI R TRAP —A * Rknkkn Kramer 
Neb In thla Improved trap the spear la 
formed with a spindle actuated by a torsion 
spring tho spimjle b* lng disposed along a tubu 
lar body or frame and having at one end a 
spur to spear the gopher and at the opposite 
eud an Integral arm to be restrained by a 
latch adapt* d to engage a pivotrd trigger 
Kallwayi and Their Aeeassorki 
RAILWAY HWHt H THROWER - H Mew 
(W) Matlorit Ht Tatcrson N J This In Motion 
rilatiN ti* railway appliance* mid liua partfc 
ulur ri f< ri u< t ti> menaa for controlling the po 
sltlnn of h switch point from the car uml the 
term enr In (Id* uise *owr* nny Ivj** of rail 
waj rolling stoik from which the ranvahb 



switch point may be operated or controlled 
Th< refer© an object Is to provide an attach 
ment for the switch point adapted to be op¬ 
erated by the actuation of one or the other of 
weveral piling* r* carried hy the cur and adapted 
to bo depressed by tho motorman or other op- 
j crater flmtrdlng to the dlreitlon In which the 
| switch point Is to 1»© moved 

rcrtataUng to ftoenatton 

SHOW LACING-—E W I uiAft and C J 
Haunurus core of Garden City Golf Club Gar 
den City, L I, N Y This Invention relate* 
to sport shoes such as are used hy golfers and 
other* and It has to deal more particularly 
with lmprovem* r»ta In the mean* for la*lug tho 
sh*K* and In thla regard the Invention 1* not 
ner* ssarlly limited to sport ihuos 

Xir/ZLE—J L ail**, Box 007, Buffalo, 
NY The main object here Is to provide a 
puxile wherein the movahlo object consist* of 
a sphere concealed by an Inverted box repre¬ 
senting any well known vehicle anlmnl or the 
like and which box serve* to affect the normal 
moununt of tbe sphere and l* itself affected 
thereby to defeat efforts made to deposit said 
movable object within a soluble repository 
provided tbi n for 

fft rtalnlif to Vshldes 

AUTOMA1H AIR ( UHHION —G W MAC 
Kihnon 06 Ht Botolph 8t, Boston, Man 
The invention relate* to carriages and wagons 
end has particular reference to automatic 
cushioning devices for use between the frame* 
and the axles of *utomobtle* or other vehicle* 
whereby the shock Incident lo the bouncing 
or rrcoll of the spring* la avoided The ob 
J*cts are to mnki a <*r ride easier by elimt 
UHting all swaying motion to do away with 
pneumatic tires and to make a car ride con 
tlnuoualy on an air cuahion with solid tiros 

TRACE CARRIER—I H Caaftg 212 Fill 
more 8t Dtnvir, < olo Thl* lnv*ntton pro 
vldea fur embodiment In harness rings or 
frame* tra*e carrier elements of strong and 
simple form arranged to receive tin trace 
ends In a manner to effectlvily prevent their 
acrid* ntal dixplacenu nt and at tbe same time 
to pr<Renl an ornamental appearance 

AHTOMORII F LOCK— G Uisdom, 224 Bor 
gva Ave Jersey City N J The improvo 
ment refers to lmk* suitable f«r u*e upon au 
t< mnbilcB and other vehicle* and used for the 
puriHiRO of enabling tho operator to leave the 



AUTOwonir * iock 


vehicle in such condition that it .ahnot be 
made to travel c*«*pt when unlocked The 
Invention provide* a locking mechanism to be 
usd In connection with the steering post In 
order to prevent the latter from being tumad 
LEVER LOCK FOR AUTOMOBILES —W 
J MitJHb 1221 Foater Bld'g, Denver, Colo 


fhe Invention relate* to improvements in 
mean* for locking levers against movement 
when eat in ft predate Gained position. The in 
vention is Intended for um In locking the gear 
shift lever of an automobile In neutral pod- 



o 
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TBVRg IXX & FOR AUTOMOBILIft 


tion in order to prevent the movement of the 
machine by it* own power when the lever la to 
locked In other word* the object la to lock 
thi gear shift lever against movement by an 
unauthorised person or one not holding a key 
to the padlock, which la employed In securing 
tbe part* of the device In the locking position 


ROLLER BEARING—N Q KlMnniir, 
Tottenham Address J D 8prundt, 8 Bast 
India Ave London, K C, England This In 
vention relates to roller bearings of the kind 
comprising two seta of hollow tapered rollers 
which run within an outer casing or ths like 
on cor respond lug ly tapered outer and Inner 
paths associated with an axle or the like one 
of which Inner roller paths may bo adjusted 
relatively thereto, tho rollers of each set being 
mounted on pins the ends of which engage 
rings constituting a cage or frame for the 
rollers 


SHOCK ABSORBER—B J Dstjbb 15 
Broad St New York, N Y The Invention 
1 relates to a shock absorber or cushioning de 
vice of the compressed air type and is adapted 
to be used in a supplementary capacity to the 
usual suapemtlon springs of vehlcbs by b* lng 
Interposed betwesn and connected with such 
springs and the vehicle body so ns to cushion 
both the downward and rebound movements of 
the body Mr Dryer lias also Invfnted another 
shock absorber for vehicles and It deals more 
particularly with the combined hydraulic and 
pnuuraatlc shock absorbing d* vice* and Is 
adapted to be Interposed bdwocn tbe vehicle 
body and Its supporting springs 

TIRE PUMP —W G Wilkbs 505 Heal Ave 
Biloxi Mis*. One of the main objects here Is 
to provide moans which may be automatically 
actuated by the uorroal operation of a wheel 
of th© vehlcU and a further object Is to pro 
vide means for throwing the pumping means 
Into or out of operation at will during the 
movement of tbe vehicle 
AUTOMOBILE LOCK —W J Mileb 1221 
Foster Bldg, Denver Colo Thla invention 1« 
an Improvement in automoblls locks and has 
for its object tho provision of a mechanism 
capable of attachment to existing motor ve 



hides without change for bolding the gear 
shift lever of the vehicle in neutral position— 
that 1* In that position where none of the 
gears are In mesb during tbe absence of tbe 
ownnr from tbe car or whenever olao desired, 

DUMPING MACHINE—E. L. Ga»t Ana 
mooae N I) An object hero Is to provide a 
machine adapted to be driven ahead of and to 
dump lta load ahead of tbe source of propol 
slou, means being provided whereby the mi 
chine can be drawn after tho source of pro¬ 
pulsion subsequently to dumping of tbe ma 
chine 

BABY CARRIAGE —G Dice, U D No 2, 
Mancie Ind- This Invention provides a car 
rlage which may be quickly and easily trans¬ 
formed from a four wheel carriage to a two- 
wheel or aulky carriage, tbe carriage being 
designed to travel on tbt two wheels except 
when going over a curbing or tbe like when 
the carriage may be quickly converted Into a 
four-wheel vehicle to provide for an easy 
passage of tbe curbing 


Notsl— Copise of any of thee* patents wilt 
be furnished by tb* Scientific Ameskav lor 
tec cento each Please state tb« nans of the 
patentee, title of the invention, and data of 
this paper 
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Modern CHxitianrf and Ite Wonder*. 
By Geoffrey Marta, D Sc* Ph. D* N«r 
York D Van Rostnnd Company, X016» 
Svo ; 851 pp, j illuatratad. Pric*, fR, 
This is a companion volnme to the author** 
1 Triumphs and Wooden of Modern Chemis¬ 
try, ’ and treats of certain important nod fas¬ 
cinating things which were omitted from tb* 
earlier work for lack of spaqe. It aims at in¬ 
teresting the cultured general reader in some 
of the more marvelous conquests of adentifle 
chemistry, and narrates the ** romance ** of sock 
things as explosives, sugar, alcohol, coal tar, 
and common salt The mystery of the periodic 
law la set before tbe reader, and the light 
thrown upon this law by recent advances in 
tbe study of radio-active element* is clearly 
shown The practical applications of chemis¬ 
try to industry, particularly in their more sen¬ 
sational aspects, are described In tbe text and 
embodied In tbe numerous illustrations. 

Individuality in Oman is us. By Charles 
Manning Child Chicago Tbe Univer¬ 
sity of Chicago Press, 1915 12mo , 213 
pp , illustrated. Price, $125 net 
Is the unity of a living organism strictly 
comparable to that of a complex machine, or 
doe* this unity Itself determine construct and 
harmonise lta own elements and modes of ac¬ 
tion T The author of Individuality in Organ¬ 
isms'’ absorbingly dlscuasefl the question of 
what constitutes an organism and an Indlvldu 
ality , hie experiments and deductions indicate 
an entirely mechanistic conception, yet one 
which differs in many respects from the usual 
anti vltalistlc thoory Such Involved condition* 
and ramified inre*tlgations cannot be briefly 
summarised It can only be said that the au 
thor presents and brings into correlation many 
divers© el* meats, and in comparatively simple 
language, supporting his views so ably that his 
work la worthy of tbe closest study 

Transactions of the American Ceramic 
Society Volume XVII Arthur 8 
Watts Editor Edward Orton, Jr, 
Secretary, Columbus, Ohio hvo , Sift 
pp , Illustrated 

The first fifty pages of tbe Report dispose* 
of the membership list the financial stab ment* 
and the rule* of the Hoclety The main 
division of the volume la glv©u over to the 
papers read at th© Detroit meeting held la 
bebruary of last year together with the dls 
euiwions these papers called forth. Th* presl 
deutlal address dealt with Our Industry and 
the foreign Trade sixty eight other speaker* 
are reported in full their subjects ranging 
among all the varied ami intricate problems 
of clay* and their working Many of the pa 
pers are Illustrated and many carry charts or 
fire clay teats weight losses, temperature- 
curves, nnd viscosity 


The Phobi eub of the ( ouino Peace. By 
felix Mlynarakl, Ph b, Delegate of tbe 
Polish Supreme National Committee to 
Americu New York Polish Book Im¬ 
porting Co, 1910 8\o, m pp 

Dr Mlynarakl la & writer of authority Ott 
sociological subjects hi* arguments In the 
present little work etnas underlying conditions 
and causes that are not usually considered or 
at least that are giuorally alighted He, per 
bap*, goes to an opposite extreme In this em 
phasls but in tho determination of what shall 
* nnstltute peace with Justice—the particular 
problem with which tho author to concornod— 
hla attitude must command attention, and the 
breadth and di pth of his survey of history and 
hU fore* ast of probabilities must bo conceded 

An Introduction to Appmkd Mechanics 
By Ewart 8 Andrews, B Sc {Loud I 
New York u P Putnam’s Sons, 1015 
Svo , 31d pp., illustrated 
Applied mechanics aa the author states, la a 
difficult subject to teach and most students will 
agree that It la not a subject easy to master 
The author places the blnmo for tbla condition 
of affatrs squarely upon tlw text book, condemn 
ing the old style text as “a kind of exercise 
ground for algebraic manipulation, and ebarg 
lng the more modern works with falling into 
the opposite error of presenting too much engi 
nee ring application of the principles of me¬ 
chanics without sufficiently explaining tbeao 
principles Hla text leans toward graphical 
conceptions, and should prove acceptable in th« 
Junior dan work of tho engineering colls*© or 
to any institution offering a comparable course. 




Luckloah, Nela Kesearoh Laboratory 
New York D Van Noetraod Company 
1915 8fo , 857 pp , 129 lllwtratlont 
4 color plates, Price, |8. 

Without any claim to ©xhaustlTene**, thla 
work includes inany phases of Its Interearing 
subject. The treatment la condensed, but geq- 
erally adequate and presents laws and theor 
let, mix thro methods and terminology an 
alytls photometry and photography, and th* 
effect of environment on color It touches also 
upon color effects for the stage, la the art of 
painting and in what we have come to know 
as ‘color music" Altogether, ft wide field of 
related facto and suggestion* Ilei between th* 
cover* of the volume and pifHa it a work of 
strong appeal to all who are la any why inter- 
eetod tn this sufajeot* or in one of tt* many ap¬ 
plications, arris#* industrial, oc wtatta 
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Hie Picked Army of the Telephone 


The whole telephone-using pub¬ 
lic is interested m the army of 
telephone employees—what kind 
of people are they, how are they 
•elected and trained, how are they 
housed and equipped, and are they 
well paid and loyaL 

Ten billion messages a year are 
handled by the organization of the 
Bell System, and the task la en¬ 
trusted to an army of 160,000 loyal 
men and women. 

No one of these messages can 
be put through by an individual 
employee In every case there must 
be the complete telephone machine 
or system in working order, with 
every manager, engineer, clerk, 
operator, lineman and installer co¬ 
operating with one another and 
with the public. 

The Bell System has attracted the 
brightest, most capable people for 
each branch of work The training 


is thorough and the worker must 
be specially fitted for his position. 

Workrooms are healthful j|id 
attractive, every possible mechan¬ 
ical device being provided to pro¬ 
mote efficiency, speed and comfort 

Good wages, an opportunity for 
advancement and prompt recog¬ 
nition of merit are the rule through¬ 
out the Bell System. 

An ample reserve fund is set 
aside for pensions, accident and 
sick benefits and insurance for 
employees, both men and women. 
"Few if any industries," reports the 
Department of Commerce and 
Labor, "present so much or such 
widely distributed, intelligent care 
for the health and welfare of their 
women workers as is found among 
the telephone companies." 

These are some of the reasons 
why Bell telephone service is the 
best in the world 
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i^Mortgage^ 

During 1915 American 
fanners had an income 
off their farms of over 
ten billion dollars 

That was more than 
four times their entire 
mortgage debt 
Our business is to select 
and purchase the best of 
these mortgages and offer 
them to you for invest* 
ment 
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rtrtall Row la Iwlld a ennu. and row boat, and 
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Industrial Preparedaeaa for Peace 

iConoiadee I from page 196) 

50 miles of New York ha* renewed the ac¬ 
tivity of Its Board of Trade, hut, as the 
president of the organ!ration writes, **It 
hi difficult to make the citizens see the 
jiolnt ” 

One public spirited citizen say* It 1* of 
no use to attempt to get his fellow citizens 
Interested In propsredm rh for tndnfttrlal 
pt ospority I Ike M It a wl>er, they are wait 

ing for M something to turn up" Nome’ 
thing will turn up undoubtedly I I would 
1 r ashamed to quote from Home of the 
Utiers I have ret rived from president* 
mid other official* of boardB of trade and 
i humber* of com mi roe The officials are 
not to blame It Ls that deadly lndlffer 
t uco to progress, method, and scientific 
staff preparation wblrii ha* sent only too 
many “old und established" bunincss 
houses to the junk pile Have you ever 
w ulked Into one of those offices, where 
the Irish has been running the business 
for “ forty odd year * 99 and brag* about 
the antique ]K>litieB which, In reality, are 
undermining its stability? Whenever 1 
go into one of the tombs of business, 
where the mummied forms of past glories 
are laid out In conspicuous array, I am 
reminded of tho words of the poet 
“ Standing like Druid* of old, with voices 
sad and path*tic 

Stand like harper* hoar, with beard* 
that rest on their bosoms.” 

One of the greatest business failures of 
the last century was primarily caused bj 
the mummification of policy, and the 
huhlt of resting ujMin the glories of a 
gnat name If a niHn had known just 
when and how to save this great lustltu 
Lion from that dismal failure, and had 
offered assistance to the heads of that 
corporation, he would have been looked 
mam with a benign and fatherly attitude 
and in tones of eternal authority adrised 
Sir, we have been In this business for 
66 j ears, we have made many millions of 
dollars Our name stands the highest in 
bank* and commercial circles How can 
jou, *lr, hope to advise usf ” 

The indifference of business men to 
great commercial and national crises ls 
the result of the habit of building a shell 
about themselves, like a clam or an 
o\*ler It ls, at first constructed for pro* 
teitive purposes, but becomes at last, a 
harrier against the friendly Influence* of 
cooperative and Intelligent help Mj 
friend Sam Murray tells a story of Jim 
Noonan, a half wltted fellow, who was 
sent out Into the woods to bring In the 
KHii-kettle. Jim hitches up the ternn of 
mules to a stoue-liolt and drives out Into 
tJie wood* It U a very cold day, the 
wind ls strong and biting Jim manage* 
to get the heavy Iron kettle upon the 
stone bolt, and walking back of the load, 
drhes the mules toward home. In order 
to get out of the cold blasts of the wind, 
Jim conceives the Idea of riding In the 
kettle He climbs into it, and makes him 
self cozy and comfortable Now there 
happened to be a culvert In the road, 
which rose tn tho form of a ledge for 
alNiut 9 Inches above the level of the 
roadway Jim had forgotten It in the 
pleasure of his security from the wind 
When the blunt nose of the stone-bolt 
struck the culvert, something happened 
It ail happened so quickly that poor Jim 
Imagined for a moment that he had 
passed Into the land of eternal night 
The *' Inverted f bowl of Omar had sud 
denly pressed Itself down upon him He 
was In a cell much more secure and op¬ 
pressive than that of the Prisoner of 
Chilloru The mules returned home with 
the stone-bolt, but Jim and hie kettle were 
missing The hours passed. When dark 
ness fell it was thought beet to send out 
a searching party By the flickering 
light of many lanterns, they finally came 
upon a strange and marvelous phe¬ 
nomenon The kettle was alowly making 
Its way, inch by tnch, In Uttle jerky moves, 
toward home Poor Jtm I For the sake 
of getting In out of tfte wind, getting away 
from the cold and Wtlng Waste of winter, 
he had taken shelter In the spacious 
depths of the kettle. Be long as he could 
ride in the kettle, right side up, It was a 
splendid thing, hot when remeed, and be 


had to bear the burden of Ha poodetooh 
weight upon Ms shoulders, he had to work 
bis way, Inch by Inch, M the darkness of 
his dome-like ceil 

I can never forget Sain Murray’s story 
about the syrup kettle. I have found so 
many, many business men laboring along 
over the roads of business, hidden In the 
shell of their own making. 

The boards of trade and the chambers 
of commerce of the cities and towns of 
the country can perform a great service 
to the bunines* interests of the various 
communities The officials of these or 
ganlzutlonn, however, must have real as¬ 
sistance, real corporation, from every 
business man in the community 

It is the duty of *uch officials to lift 
the kettle off the backs of all those poor 
devil* who are trying to get home—out 
of the wind 

“ Treasure Island's ” Realistic Ship 

(CoxriNdtitf /rum page 201) 

reality the u Isle of Pines ” south of Cuba 
and the crow has mutinied in good old 
pirate fa*hton Then comes the fight at the 
stockade and finally the 41 Hispaniola" 
gets ad rtf t in the next scene and the audl 
ence Is treated to the sight of Black Dog 
and Israel Hands—unhung pirates of the 
deepest dye—and they look the part— 
fight to a finish while Jim Hawkins In the 
rigging is tossed about as he saves him 
self from Israel Hands with his pistol 
The rest of the story, brimful of charts, 
m>Ntery and “pieces of eight,” need not 
detain us for our interest lies with the 
good ship 14 Hispaniola.” 

A veRsel on tho stage is usually a 
ridiculous example of the stage carpen 
ter • art It comes alongside and makes 
a few breezy attempt* at rising and fall 
lug and all 1* still, but not so tn M Treas 
ure Island * where we have an animated 
boat 32 feet long which trembles and 
pitches and roll* and creaks worse than a 
26-knot t hannel steamer before the war 
The ship was designed by Mr George 
Vivian and built by Mr Henry L. Gebhart, 
and shows much cle\er designing, espe¬ 
cially since It con be dismantled for 
transportation purposes 

Tiie ship is brought in mounted on a 
truck 0 running on casters On this truck 
is a horizontal cradle A with curved 
ends adapted to give the boat a fore and 
aft pitching effect by nteAns of the levers 
D and tho rocker shaft G The play 
la limited by chains and springs On this 
cradle rest, at right angles, three more 
athwart whip cradles II, which support 
the ship These cradles serve to give the 
ship a rolling effect through the levers 
E F While normally four men can ghe 
realism by actuating the boat. In practice 
it is found that a few stage hands can 
apply strength to advantage In simulating 
the effect of the choppy seas of the Carib¬ 
bean The scene from the front of the 
stage 1$ excellent, the mechanism and 
operative** being masked by *ea green 
cloth*. An electric fan helps the flag to 
flap merrily and the curtain goes down to 
delighted applause from those in the bijou 
play house. 

Motor Trade Queries 

(Concluded from pufft 202) 
a small hole should be drilled at each 
end of the crack to prevent It spreading 
any further The neatest method In 
volves drilling and tapping a series of 
hole* and screwing in finely threaded 
braes rods. A hole U drilled and tapped 
and the rod screwed In and cut off flush 
with the surface of the water jacket 
A neighboring hole la drilled so that a 
portion of the plug Just screwed In Is 
cut away, this Is tapped and another 
piece of rod screwed In and cut off 
This operation Is continued until the 
crack la completely tilled with the bras* 
plugs. These are filed flush and a layer 
of solder sweated over the mrfaoea. If 
the cleaning la carefully done the solder 
will adhere to the cast Iron of the jacket 
aa well as to the brass plug. Another 
method Is to use a piece of brass piste 
about an loch and one half wide and an 
Inch longer than the crack, ffftie is flub 
etoed to the water-jacket wan bar means 
of a series of small tnac bi a a smwe wfcSpfc 
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fit into tfiftod Mm drilled In tbe water 
jacket. Before permanently sectoring the 
patch a piece of abeet robber packing Is 
cot to conform to tbe patch and punched 
with Mm to match theta la the plate. 
The eorotre are coated with red lead, as 
is the under surface of the robber pack 
log, and the plate Is securely applied to 
the cylinder casting to hold the packing 
In place between It and the water Jacket 
It this repair Is carefully carried out it 
1 h not only neat but Inexpensive 
J F W writes We are engaged In 
the lumber business and have recently 
purchased a three-ton truck fitted with a 
stake platform body We would appre 
date any suggestion you could offer for 
fitting up this body, particularly with our 
requirements In view, to facilitate load 
lug and unloading the lumber 

Answer A very economical way of 
loading lumber, and one that also per 
{lilts the truck to be kept busy, Is to 
make a series of cradles that will fit your 
truck platform and to load these cradles 
when they are on the ground In this 
way the cradles can Ire loaded while the 
truck is making deliveries, and are lifted 
in place on the platform when the truck 
Is ready to receive them Unloading will 
be considerably facilitated by providing 
a series of rollers along the truck plat 
form This la illustrated ou page 202 
These may be turned by suitable gear 
lug actuated by a hand crank, and if 
a pair of the rollers are interconnected 
by means of a driving chain the load 
will be easily shifted by turning the rolls 
These rollers also facilitate handling tbe 
loaded cradles as they may be lifted by 
any suitable means and rolled in place 
on the truck platform 


A New Wood Palp Process 


T HE chief clement of cost in the pro¬ 
duction of the paper ou which our 
dally newsiwipers are printed is them 
Icfllly prepared pulp of wood though this 
constitutes only about in per cent of It 
tho remainder consisting of the eutire 
substance of the tree, excepting bark, 
bramlieH and knots A small proportion 
of clay aud Hiring Is added to give the 
fabric a surface and make It take the ink 
well The chemical pulp referred to Is 
cellulose in a more or less pure cowli 
tion made by boiling wood under pres¬ 
sure In a solution of bisulphite of cal 
ilmu, from which it gets the name sul 
phlte pulp 

The discovery of any process for lower 
ing tbe cxirensc of production of even thd 
thenpest of papers will in these days of 
advancing prices for all commodities in 
vlte the interested attention of paper 
manufacturers, who are f«ml with the 
problem of overcoming high production 
costa caused by the growing scarcity of 
raw materials and the general advance In 
price of Inl>or as well ns supplies Tho 
tendency is to cut dowu the amount of 
chemical pulp employed and imreaso the 
proportion of the ground raw wood 
Under ordinary conditions, where ground 
wood alone is Used as the body of nows 
print paper, trouble Is experienced In tho 
formation of the sheet on the paper rna 
chine. The rosin which remain** adher 
ent to the wood when it 1* reduced to 
pulp by the action of a grindstone, tlogs 
the wire meshes of the paper machine 
and reduces the speed of manufacture, it 
also causes trouble by making tbe paper 
stick to the presses. Then the fibers 
which are disintegrated by mechanical 
pressure are never of full length but are 
tavariahly short and lacking in the qual 
Ity of toughness that Is characteristic of 
fibers produced by boiling the wood in 
solutions of bisulphite of lime, caustic 
soda or sulphate of soda, to form chemical 
pull*' or sulphite. 

Various attempts have been made to Im¬ 
prove the grinding process so as to over 
come the d es tru ctive cutting action of 


tbe sterne on the wood fibers find Impart 
PttahUljty and smoothness to the teeuttfcg 
srnlp. Tbe endeavor bM hsen made to 
bupeporatfr mineral loading material, tike 
«btna oft $ate hjr feeding It vrttb the 
springing wo*** at the point of contact 
wttb.tha irin^ tha pulp 


than a cutting and disintegrating action 
but with no pronounced succ e ss* 

The most promising Invention having 
to do with the manufacture of a ground 
wood pulp, which can be used alone or 
with a greatly diminished proportion of 
chemical pulp for tbe production of print 
lug paper provides for a preliminary 
treatment of the pulp wood with hot vvu 
ter under pressure In a closed receptacle 
This is tho subject of Herman patent \o 
288 03D class 55a granted to Ireopoki 
Enge of Niederw hreilierhmi, In the Hie 
sengtblrge. In this process, by a maniiH 
ulatlon of pressures and temperature* 
atul without the use of chenileulH the In 
ventor obtains a ground wots] pulp n« 
white us the ordinary ground \v<kh1 pulp 
made by the standard proiass which pos¬ 
sesses th< tough < huruoteristlcs of sul¬ 
phite pulp and Is, Indeed, deemed cui>able 
of replacing sulphlti pulp in the rnanu 
facture of newsprint paper 

The element of novelty in the process In 
vented h\ Enge consists of the treatment 
of the pulp wood before grinding with 
hoi water under pressure the hydraulic 
pressure Ireing maintained nt n higher 
degree than the steam pressure and cquiv 
aUnt to the b'uqrerature of the water 
For many venrs boiled wood has been 
omplojed In England In the manufacture 
of a course wrapping pni>er known as 

Nature brown flu pulp obtained hv 
cooking wood under ordinary conditions 
j at temireratims alrevc 212 deg Fnhr bc- 
j lug greatly discolored Discoloration of 
pulp b\ tbe new pus-esa is negligible, and 
1 tho quality of the product Is suid to be 
vastly Improved 

i Affording to the patent sptv Jfh ationH 
it is iinmntirial lu the b ngo prts*ess 
whether the contents of tbe wood boil< r 
are first raised to the tr< atmeut tenqrera 
ture and then put under pressure or 
whether pressure is applied inlttally and 
the contents snlisequuttly raised to the 
treatment temperature I bo period of 
treatment is suld to be shortened when 
the pn»ssure Jn applied after the heat In 
the boiler registers 212 deg Falir At this 
temperature the equivalent steam pres 
mire in the ladler completely filled with 
wood anel water Is 211 th per square inch 
As soon ns the boiling jadut of water is 
rcaebed tbe supply of Hiqx-rhcuted steam 
is shut off and hot water Is punqied in 
until a pressure e>f 147 to 101 lb is regia 
tercel, thereby preventing any further 
boiling of the water It is of linjjortance 
that the conteuts of the boiler bo not 
subjected to a heat in excess of the 
equivalent steam pressure In other words 
the pressure must be Incensed ns the 
temi>ernture rises since if the pressure 
falls the water bolls and discoloration of 
the wood will eusue With an average 
temperature of 230 deg Fnhr at 147 to 
170 jxaindH per square huh pressure 
maintained for six hours a light colored 
strong pulp can l« ground that Is said 
to bo udmlrably adapted for news and 
lKH)k palters Th< final treatment iu the 
boilers before the wood Is ready for 
grinding consists of the application of dl 
rect steam for u period of two hours at 
u temperature no higher than 230 deg 
Fa hr 

The wood as It comes from the boiler 
after this parboiling process will Ire found 
to be throe times as heavy as wood cooked 
by the older steaming astern already re¬ 
ferred to as it is heavily saturated with 
water, having Ireen cooked to the core 
The grinding of the wood is effected with 
stones of tho same grain ns that used for 
ordinary white mKhnniuiI pulp As the 
fibers are more swollen and softer than 
those of ordinary ground wood the per 
forattons in the centrifugal apparatus 
for the extraction of surplus water are 
enlarged to 043 inch The pulp must be 
beaten smooth and smeary rather than 
coarse and short 

The new process has excited the live¬ 
liest interest among paper manufacturers 
both in this country aud in Europe, the 
periodicals of the pulp and paper indus¬ 
try are publishing articles descriptive of 
the process and product, and eminent ex 
parts in paper technology have comdd 
ered the subject one worth devoting their 
tires to inves ti gati n g. 



Until April 1st 
An S-V Free 

If It Fails This Test 

T HE motor truck is a juggernaut which will grind the 
life out of tires if they are not all they ought to be 

11 is a monster wi th an insa tiableappeti te, which feeds 
on poor tires or tires which are only passably good 

No demonstration a whit less definite than the S-V 
Goodyear demonstration should satisfy any business 
man who buys truck tires 

And he himself, or some trusted lieutenant, should do 
the buying, and know every detail of the S-V 
demonstration 

In the face of such conclusive proof as the S-V has given, 
over and over again, of a lower cost per mile, no 
one should choose a tire with a record less positive 

Some weeks still remain of the six months’ extension of 
our offer set forth m the box above—which will be 
given you m writing upon application to the nearest 
Goodyear Branch 

Any Branch will gladly give you the details of a demon¬ 
stration, that invariably results m removing the 
last lingering doubts that any business man may 
hold on the subject of motor truck tires 

The Goodyear Tire & Rubber Company 

AKRON. OHIO 
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The Right Motor Truck 

The tendency of today's business man is to buy real 
value Price is no longer the prime consideration* Real 
value depends on the cost of service rendered — not on 
first cost 

This is significant It shows the trend of the time 
toward better merchandising It is especially vital in 
the field of motor trucks 

The Lippard-Stewart is not a price truck* We have 
built with quality and real merit in mind* 

We have worked on the principle that cost should be 
distributed over the life of the truck, that cost per parcel 
delivered, or per ton of freight hauled, is the vital con¬ 
sideration* 

Materials, design, workmanship — all typify what la 
best in motor truck construction 

We have built, not the cheapest, but the least expen¬ 
sive truck The distinction it a real one, one which, for 
real efficiency, commends the Lippard-Stewart to dis¬ 
crim mat mg buyers S y 

mnd 

2-Ton Motor Trucks f 

I ipfsrJ-Stswmrt Motor Car Co , 22$ West Dtki St, BefMo,N Y* 


INDUSTRIAL NUMBER 
SdEMincAMBSKM 

MARCH 4th, 1916 

\TEVER have the people of the United States faced 
A a more critical period in their industnal and com¬ 
mercial development Never have we beheld a more 
glittering prospect of untold prosperity. But it is not 
to be ours for the asking. We must exert ourselves 
to the utmost or we shall lose it 

In order to bring this clearly to the attention of everyone in the 
United States, the Scientific American wiU publish a special 
Industrial Number on March 4th Articles are being prepared 
by specialists which will tell how we may develop our national 
efficiency to a higher plane. They will tell of the enormous 
natural wealth of this country. No country is endowed with 
greater resources In no country is the efficiency of labor higher. 
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that we should develop in order to make ourselves industrially 
independent There will be instructive information on the enor¬ 
mous wealth m our waste heaps. 

By concrete examples the vital importance of co-operation 
between manufacturers and the research departments of our 
technical institutions will be emphasized These articles will be 
additional to the regular Scientific American material. 

A Colored Cover by Gerrit Benneker 


Price 18 cents 


At ell newsstands 
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Kindly keep your queries on sepnrat* sheets 
of pspor when correspond!nr about rack mat 
ten as patents, subscriptions, book*, ate. This 
will greatly facilitate answering your ques¬ 
tions as In many eases they have to b« re¬ 
ft rred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Pull hints 
to correspondents are printed from time to time 

and will be mailed on request 


J J (’ Baku 1 am writing to 
ask whether or not thi re have been any prac 
rtcal Applications of Inventions of electric mo 
tors which use a non magnetic metal If you 
know of any applications, about what has been 
the efficiency lu roepoit to other motors, that 
Is standard motors? 1 have witnessed the dein 
unstrathm of an U«trlc motor which uses an 
aluminum disk outside of the coll In place of 
an armature of the regular type It has a very 
high speed and delhers a lot of power to pul 
by whoi 1 The Inventor claims an efficiency 
i qual to the standard motor for the amount of 
oirrent consuwuL The coll Is circular, in 
form of a large doughnut The soft Iron core 
Is wrapiM d at a number of separated Intervals 
with Insulated topper wire This eoll l* held 
stationary from Its center by an expanding 
foot fastened to a base support The armature 
is replaced by two aluminum disks which fit 
face to fate like Inverted saucers partially sur 
rounding the coll These disks are keyed to 
shaft which passes through their center as well 
as through the center of the Colt In such a 
l>osltlon that they can revolve about tb« Coll 
The present application uses an a c current 
thriH phase for the weight of the material 
In the motor it delivers more power than any 
ntnndard motor l hav* tested I was not 
■‘quipped for uuttr tests It* strong points 
im cheapness of manufacture and low upkeep 
<ost and Inability of being burned out by ovor 
load or shorting 1 have personally held the 
motor while full load current was passed into 
It \fter a little the aluminum disks will 
warm up and probably if held long enough 
would got hut Any Information in regard to 
non magnetic metals being used In motors 1 
will bo much obllgod for I append a rough 
sketch In order to better explain the appear 
nuoe of the motor A The motor which you 
describe Is an alternating current motor with 
a rotary field Such a field generates by In 
ductlon cumnta In the disk which cause* it to 
rotate with the rotation of the field A num 
tier of rather spectacular experiments have 
been developed from this phenomiuon. It looks 
strange to see a metal disk rotating rapidly 
with no visible driving force The motor will 
not run with a direct current The disk brats 
lXL*une much of the current generated to It 1* 
tonverted Into heat The disk may be of any 
metal Magnetism has no connection with the 
rotation The motion 1* produced by the action 
of the rotary Held, causing electric current* In 
the disk. Motors made upon this principle do 
not have simple disk* of metal, but have some 
form of colls which la equivalent to an arms 
tore although It Is called a rotor since it 
turns The action Is that of a transformer, 
the field, or stator, as It 1* called, la the 
primary and the secondary Is th* arrangement 
of conductor* which carry this Induced cur 
rent. In some forma the name M squirrel cage 
is given to It, from it* resemblance to th* ro¬ 
tating drum of a squirrel cage 

(14049) F K. J asks How many type* 
or detectors are there In common use and 
what dot* each, briefly consist of? A The 
most common detectors are tb* crystal, elec¬ 
trolytic magnetic and valve type*. The former 
consists of a suitable crystal possessing car 
tain rectifying properties, on which rests a 
fine point of wire. There are also other varl 
ations of tho crystal detector In which two 
crystals are employed In contact with each 
other The crystals employed In these detectors 
have the power of allowing all tsnpnlsea of a 
certain polarity to paee through them, while 
other Impulses are barred causing them to 
seek another path which la offered by the 
telephone receivers connected in the circuit 
The electrolytic detector, although in common 
use several years ago, has been practically 
abandoned In aenaltlrlty, however, it ranges 
very high, but th* simplicity and cleanliness 
of the crystal detectors canned their adoption 
In preference to the former The electrolytic 
detector consists of a soluble container tor 
a weak acid solution—usually a 30 per cent 
solution of nitric or sulphuric add—to which 
contact la mad* tn some suitable manner, while 
Into the liquid or electrolyte dtp* a fine, hair 
like piece of platinum wire, connected to the 
other side of the circuit A battery and a 
pair of telephone receivers are employed Is 
connection with the electrolytic detector Tb* 
potootlat is a djunted by means of a poten 
tlometer— a form of rheostat or adjustable 
resistance— until the bubbles of pa fotmed at 
the point of th* wire practically insulate the 
point and prevent the further flow of battery 
current which la then on the verge of breaking 
down the thin film of insulating pi Mrreund* 
log the point Aoeordtag to the generally ao- 
espted theory, th* fedUe, high frequency m 
rent ■€ the .received wave*, Apwia* to tut 
point of the platinum wire, to *4 jqflkM 
power to p en e tiet e ftmgk the gte fit* 
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Afre* Op i nion as to th# prebaUe patent¬ 
ability of an invention will be readily given 
to any inventor furnishing ut with a model 
nr sketch and a brief description of the 
device in question All oommonjcatloos are 
strictly confidential Our Hand-Seek on 
Patents will be sent free on request. 

Ours la the Oldest agency for securing 
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CIVIL SERVICE EXAMINATIONS open tbs war to 
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etttau of efafatem or over Write today far BofaSt 
OB-36 Bari Hopkins. Washington. D C 
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READ THU COLUMN OARBFULLY Yon will 
nod inquiries far curtain classes of arttrire numbered fa 
oonasentire order If you manufacture there goods write 
us at onre and we will sand you tbs name sod address of 
tbs oarer drefrtng tbs tofomattoo Tbsrs * no nberse 
for tote serve*, /a mrv mm « U n sce— ry to rise ms 
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/orrery No 9430 Wanted lbs name sad addrare of 
a manufacturer who ean buttd a light rimpte motor far 
light autooobfire and far portsUe farm work. 

* frW nu« y and Jddrsn^ at 

htfutrf No. 9453 Wanted fa* name and addra* of 
a manufastursr making mnehtasry fas tbs prodvetta* of 
Tanate Arid from tbs Mangrove plant. 

/sfnfry No 9453 Wanted fas asms and adfasre of 
a maker of a maohlne far waabfag and 4rrtng brlaUss 
also mariitns far cutting, eombtag and menfag krmrtre 


a maker of a maohlns far wafafag and dirfag brIMre 
also ■redrtns far cutting, eombtag and menfag krfartre 
Mferiry No 9434 Wanted the name and attere* of 
a mawiurimrev fa a mature far ren ing fat moutka of 
breswrem wfa.asks a tag as seek sod fa addition to 

"/mmv No*H33 Ware sd tbs atm and addrere fa a 
* “ a>B * ***- 

/agirtry Ns 9436 Wanted fas nares and eddrere fa 
manafaeturars fa machinery tor obDotutratltg Thoria 
NUrare from Monaattesand. 

/a*fare Ns 9439 Wanted fas naats and afabfa* fa 
mamfastonn of mach lret y for making teed psaoOs. 

inffare Ns Mffl. Wanted fas ana* sad rif e* *f 
a manuMtarer fa s p s riil door apnare provldedior fas 

rre gar me 

/rewfry N# 9439 Wanted fas name of a manfatoper 
faadmatt rimple detonattag burglar faa rre fanfaTbe 
oasly appuad to decs end wfadown. 


bOO TYPEWRITERS AT 
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STANLEY ‘MS” PLANE 

SEVEN TOOLS IN ONE 

. *JC"^**^** B—ding PUn*. 

2—Rahb«t awl FdWtatar PUn« 3.—Dado 
IW ,4—Plow PUrv* J —Matching Plan* 

6 PUn« 7 —Superior Slitting Pan*. 

A very practical and use¬ 
ful tool for Carpenters, Join¬ 
ers, Cabinet Makers, Pat¬ 
tern Makers, or any artisan 
interested in wood work¬ 
ing of any description 

LIST PRICE, $7 00 

Fer Silt by All Hardware D«iki 

fond for special 12-page Booklet 
describing in detail thie most 
interesting tool 

Stan lky Rule & Level Co. 

Nkw Britain* Conn USA 



"A PmI Break for th* PmW* 
SfiMal MiDkw Parana* bU mU akad St*t*« 
M cafiHnualty mini 

WHITING-ADAMS 

BRUSHES 

Tbelr um Insures Economy of Coot 
and Perfect RwulU 

Send for Illustrated UtmtUN 
Manufwtwd by 

John LWUtkg-J.J. Adam Co. 

BOSTON, U S A 

Bvwiikluttfa<tunnferOr*rlOOYMn 

WhJUni Adam Bniabaa Awarded ftoln H«U 1 the high* 
a* award at PaBBBMrYaell* Kstnwltioo. 1911 




■ \ , ; .Si■ i i riH.isr. 
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— [oi \i ain Pi \ 

! | si a^apuhki » 
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Talking 

Let ua tclfj 


_11 y< - 

efficiency of your toll 
uae of a Morse 
«nd 


1 circular matter 


Machine Owners 

fou bow li,QO will double the 
machine by the 
r Information 
E Please write 


—Fuel Saving 

WITTE Engines 


Oaeeffne, 6 m* 



£235 



Jpip 

as ss.ia.’Ta* cats# 

m =SSL- 


which, ti Already stated, has just been able to | 
bold back the battery current a he momen 
tary breaking down of the iaxulutloD allows 
battery current to also paws, which cause* 
the algnaia to be heard In the telephone rt 
celvera. However, the lustaut the hit.ii tnr 
quetuy current stop* the battery current 
caunea the gas to again form ami insulate 
the point It will be appreciated that the 
ftUion of this deteitor la entirely automatic 
ibe magnetic detector com*l*iK of two wind 
luge one placed over the other, connected 
respectively to a pelr of Uk phone receivers 
and Lo the aerial and prnmul connections 
through the tuning apparutua 'through the 
ctmimon centir of both coll* paxHcx a contlnu 
oun and mo\lng bHtid of soft Iron win 1 * drlvcu 
by a rltxkwork motor Two hoixe*HUoi mag 
nets arc pluced m«r the two windings und the 
Iron wire band Ah to the njiorntlou of the 
mntroeth dote* tor It la beet *xprossot! liy 
J A I joining in li la work ** The Prim I plea 
of Electric Wbip leiegrnphy ax follows 
When the band la Urlvui forward I he portion 
of the band neaily opjHittltt to the raiugni t 
poles become k magueltail but, owing to mag 
neih retentlvlty or hyat< r« nIh, Hint portion 
In virtue of thy million of tin bund In shifted 
forward In 1h< dim tlon of rotation and In 
not therefore nulled sytiittu trie ally with re 
apect to tlu pole* If an ilnlrli o«< illation 
imuse* through the oscillation coll It annul* 
the hyntere*ls of the Iron and tills iruignctiK* <1 
portion slips back suddenly into a ixadtlon 
exactly opposite to the magnetic poles Thin 
amounts to moving a magnetlt pole through 
the i oil ixtiiniN te*1 with Um tel* phone and It 
<rialet* an induied current In this latter coll 
ami ii mi it Mound (n the telephone Tho 
extreme seimltlvenesH of the ttbphouc t<> in 
(luted currenta Im Htowx upon the whole ap 
tmratus a very groHt power of dote* ting forbli 
Lleitrbul nn* Illation* \\ htn uh*h 1 to detent 
ehutrli wave* the oHilllatlou coll la conumtul 
In lutween two a* rial wlri t* or hetw >cn one 
uerlnl wire and the earth Ignatiy the valve 
t>jm of <1* lector Is jk rlmps of grintixt In 
tercst Ininnm It lx Cant replacing nil othei 
forms of doit.i tors Itrlclly the gas valve— 
taking the Audlon as un * xample since that 
form Is tho most gem rally urn <1 -consists of 
u miniature. the trie lamp with n IllHnn nt of 
tantalum or tungKWu a small plate of nh k< 1 
arranged pnrnlhl to the Hlanu ut Hnd a grid 
wimped win Interposed h*tw***» the tllamont 
and tin nli ki 1 plat In the standard form of 
\udlon there arc two Ilium nts one Hhuiicnt 
lx uhchI until It iMViomix < xhfliist d and the 
olli* r 1 h then pn ssrd lulu wivh* resulting in 
the douhlln^ of the lift of the lamp The 
filament is supplied with current from a 
srorngL Imiliry usimlly of u potintlal of about 
five volta A rhismtat Is Inerted In the flla 
rn*nt ilrntlt ho that tin lurrent <an lie ul 
< urately ngulated for tho xinslilvKv of the 
«lete*tor di \h uda to a gnat extent on main 
mining the fllnin* nl at n critical temperature 
Viiothir Imtttn Is required in lh* op* r 
atlon of the \udinn this Imtterj In lug com 
posed *)f a larg number ctf ioIIb furnishing 
current of a potential variable from 11 to 
40 volts 1 lie potdtlv* or -j- lead from the high 
tension battery In ton in * t* d through u pali 
of high rcKixinme teh pinna re*olwrs to the 
nickel pint* iu the Audloti hull) tho negative 
or — lead on Liu other hand leading to one 
side of the hlament Um other side of ihe 
lllnni* nl Is connected to tho tuning apparatus 
The grid Ik also *onne*l*s| to the tuning ap 
parntus J he Vudlmi lx not that of u simple 
i«<tin* r or valve hut rathir that of a tim 
telay devle* Du high fre*|ULiny eiselllatorj 
eurrent of the Incoming signals apiaarx lo 
brlilgc the 4udlou detutor as long n* It flows 
through It enabling the high t* nslou current 
of the telephone circuit to flow iu mss the 
gap aud cause audlhlo signals to tw hoard In 
the telephone re*elvers. 

(14060) P M r fiHks I am in the 
conipr* xxed oxygen IniHlnega and often a qu*x 
tlein com** up that *aunot hi settled without 
a reliahh formula for lnstanei a short time 
ago [ had the occasion to And the w*lght p r 
t uhle frmt of oxygen at 72 degrees 1* 1 was 

unsuccessful ami hnu not hunted one Can 
you direct me to a t* xt hook that would gtv* 
formula h for U* termining ihls wtlglu an*l for 
nil formulas couterulng compress *1 gxs**s high 
pressure cylinder*, etc ? A 1 lu w* IghL of a 
cubic foot of a gas at any temperature Is 
found from its weight at the frctxiug point 
And It* expansion bj heating if the pnssun 
remains tho same and the * xpansion 1* dm 
wholly to the change of temperature, the 
weight will bo Inversely us the volume lhus 
If a LUbl* foot should expand to 2 cubic feet 
at the itoie pr* ssurt the weight of a cubic 
foot would be reduced to one half Its former 
value *or rood* rate changes of temp* raturt 
all gaaea expand very n*url> the aauve This 
expansion for each degree Kalir lx T/4&9 of 
the volume at the f« * >dug point If a gas ii 
heated to 72* *nhr It will expand 40/450 of 
It* volume at d2 * 7here will remain In the 

original cubic foot of spam 410/400 «r the gnv 
and It will weigh 410/400 of Its former 
weight One cubic foot of ox>g* n weighs 
0 0802 Iba Avoir and 410/450 of o 0K02 lb*c 
will bo tho weight of a cubic foot of oxygen 
At normal proamre and 72 habr >ou will 
find the weight* of a ruble foot of moat gases 
on page H6 of Kent a Mechanical Engineer* 
pocket Book, which wc aond for $5 <K> posl 
paid* Pot a oompfeswNl gas, you can find tb* 
Wflgbt per cubic foot at atmospheric pretaure 
Hir approximately 15 lba per ■q In from the 
Aabto For aach 15 lbs. gauge premnre the 
Wfdfht of gas Incraaaea proportionately At 
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"Remove the Blindfolds!” 


Your men blindfolded—how much 
work, what kind of work could they 
do ? Yet do you realize that to an 
extent you blindfold them, when you 
compel them to work in a dark plant 
If your plant were flooded with 
daylight, your employees would then 
work at maximum efficiency. Simply 

becauae they could see better they could do 
more work and better work Teats of the 
moat stringent kind 
prove this Enlightened 
•elf interest notphdan 
thropy — the certain 
ty of increased divn 
dends, this alone 
should impel you to 
give your employee* 
more light 

Send (or This Free 

Book “More Light” 

This book will open 
your eyes to the close 
connection between 
deyUffht and your 
profits shows how you can increase your day¬ 
light \§ L /t to 36 ( t It tells how over 3000 
of the biggest plants in the world now do 
this It tells the story of Rice s Gloss Mill 
White how Rice s helps increaoe the out- 

U. S GUTTA PERCHA PAINT CO, 23 Dudley Street, Providence, R I 



JL«f 0 § Fftl Off 


put of workmen—how it decreases accidents 
—how it saves large sums of money lx*cau»c 
it remains white longer—how it makes ceil¬ 
ings and walls sanitary because they can 
be washed like tile—how it saves as much 
as three-quarters of an hour electric lighting 
every day in a huge plant I 

Rice s is the only oil paint giving a 

S lossy tile-like, white finish By the Kite 
{ethod it ten be Applied over old cold - 
e a)Ater pAint It is made by a apt cial pro*. 

ess, discovered and 
owned exclusively by 
the makers There is 
no substitute Repent¬ 
ed tests have shown 
without u single ex¬ 
ception that Rice's 
remains white longer 
than any other glow 
paint Users arc pro¬ 
tected by the Rice 
Guarantee 

On Concrsta Sur¬ 
faces —On inside con¬ 
crete Rice s Granolith 
makes the best pos¬ 
sible primer for a second coat of Rice a 
Gloss Mill White—giving a g ossy tile like 
finish at no more expense than lead and oil 
paint RICE’S GRANOLITH 

Writm today tor tt»m tram booh Mon Light 



ACORN UNI-LITE 

FREE 


Tarn, nljrht Into day 
M0 modi*, Di»*,r 
Carry M a UntBrn, 

oh sar*hvr* u a Ump Wmtbar 
proof For doom barn nw amp 
snd srgaadthafsm Writ* foe Mp/r« 
a#»r S pmia i rpportuiatv t* farmrrw 
ftoekmn and matorvt* Aon ti* maJct 
big monte WHS lnHAt. 
Ki«IMIIIWECI.W*wwW*,Eyw*. 


STUDENTS ART MAGAZINE 

ISTSuiART 

s^. 1 ^ 

_ __ •• •»! CritlclM* 

C»»h Art A-wtEninmla I-hwh »*'1 Af 
t! letcn< art nln* Illuitnuinx Uatlip- 
W Ueunlnr An LLhfilk Talkin* Critt* 

tI*Mudpvt llahMArnateijra wo,k lntw 
cHintl tl )|*u1l ArtUth-I SBilalKynuo* 
CI back lOfi opy Sen 1 Bl now 
for i ,m£ »ump» « bill to tba RdOo*. 
S.S -* 0»pi* IU f 




HAND DRILL—Fast 
or slow speed, changed 
by a finger-touch on 
shifter O’SST'), and without re¬ 
moving drill from the work 


Your dealer can supply you 

YANKEfi BrraH and Mind DHDb are made in 14 diffrrso* 
a*ylea and aixea. Write ua tor ‘Ymkca Tool Book 

NORTH BROS MFG CO , PhlUdelphla 


#**■ dr, 


;^What "Your < 

Handwriting 

fa *• 

H ERE'S a booklet of 32 pages which tells all about the traita of 
character and kinks of temperament indicated by handwriting It 
is written by William Leslie French, the famous Graphologist, and it 
interprets fifty typical examples of 


penmanship. You will probably find 
your style among them You can 
obtain a copy with 12 different pat¬ 
terns of Spencerian Steel Pens for 
10 cents. Send at once—a new 
edition (limited) is just off the press. 

MNCKMAN m COMPANY 
940 Breed*** New York 


I enclose teo cents for samples of 8pm- 
ccrian Steel Pens and s copy of tht book. 
“What Your Handwriting RerealiT 1 

Name ------ 

Street No_ 

Glty 
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Manners and deportment are an 
necessary a part of a girl’s edu¬ 
cation as her text-books. Social 
usages,dancing,graceful carriage* 
poise, belong to the curriculum 
of every good school for girls. 

Th« annewnc«ratenta of (be heal kHoaIi cm 
b« found in Saribnar • NiIaiIm »»«7 month* 
If detected information la doairod, addr«s» 


■ It dotaila 

Scribners 

School and College 
ServiceDepartraent 

Scribner Building. Fifth Avenue 


s Magazine 

indCoQe& 


Room 


815 


- - ffetv yorK. 


Do Business by Mail 

h't proOubU. whb aocante li*U a 4 proa- 
BMth Ow nwllln vtul lofanM 

hmm am Mall Advarriri** Abo priow mod 
^Mathjr on MOO mUomI milHag IkU, 94% 
etistssiMd |Lu4i mu 

Material Mfrt. Wealthy Nm 

G*mm Bo* Mfrs. Ada Gmo Mlh. 

Sboa RaUllaaa Ante OwMn 

f mm limlMi Tin Can Mfn. 

HiMgtm fmam, Fte. 

1 VriteAf tbk nhaUa rafarenca boa h t alao J 
\ prim *af aanptaa of CaMuaila lenan, 

^ Ms—Mi write or r aeUa ya arS a t an Ln u n . 

1— OasM. Mg-EOfivaSlmt 


Ross-Gould 

M<1 

Lists Sr.Louis 


Valuable Books of Instruction and Reference 

RktnnllL Ant.fi «< j I f r n Im—< t* I tt rjr 

and U da V it i llun -KrUtukfl Am. I n K*J n * H k— 
Anp.rnL.ni.tHfl.il. H l> M « rk*k | . I lab. 1 j 

HUNK a CO lac. frifoAm Waaiwartb BU« N«* Tark 



The day of Imperfect 

(tearing I* paat, “ 
arnicas new 1910 U .. 

sSfjsafiwa! 

• Parted AM to Hearing 

Tha Mean la tho only scientific inatnuooot foe 
tha dnaf It marvolooaly corara 96 d ag f s 
of Bound, amp rang* of too* of too (MRU aacr 

WHtm brfrm Book {"'ir.WJi-fSl; 

a aaa&B aage 

MtasEAsraomce. 

P-kM»l 4IW S4QIWL.W.Y. 



W. fa ktekir* for improve*** PLAYER PIANOS 

•unratKtnt and mvanttona an 


Whf h. « jfouT Ate< Inventiona oo PLAYKA PIANO* 

0 f*r 4 t«d hj ntertrVlty 

PLAYER PIANO PATENT PURCHASERS AGENCY 
P O Hoi 17B Madlao* Squan Now YoffcCSty 
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The books are 
FREE You only pay 
for two maftazlnea 
that you should be 
reading and you 
pay less than what 
the magazines 
would cost you on 
the newsstands 1 
And you may pay 
for the magazlneo 
tn easy payments 
Don’t delay send¬ 
ing your coupon. 



4 new volumes 
—35 stories—over 
1000 pages—390,099 
words—good paper 
—new type—bound 
In handsome red 
cloth binding uni¬ 
form edition with 
titles stamped In 
gold 


Morgan Robertson’s 35 wonderful new stones m four handsome 
red cloth volumes (bound in red leather if you love the feel and look 
of a well bound book) crammed full of the creations of a genius 1 
Stones of strange adventure that will set your heart racing like a 
twin six engine! Stones that will send your imagination peering 
over the brink of the spmt world Stones of humor laden with, 
laughs that will pull your feet back to old Mother Earth, ^b--«--^ 
35 stones—one a complete novel of 70,000 words— f 
‘Sirtfal Peeks ' Morgan Robertson’s greatest character f 
creation Of this book IRVIN COBB said "Sirtful f tor 
Peck belongs in the same immortal company with Long f —ia| 

John Stiver and Robinson Crusoe ”—over 1000 J ■ ?J!S 

pages—four volumes Uniform edition (The / wSjF£*j£id b} a ?Sf 

Metropolitan and McClure’s Recognition / i_ 

Edition) / 


Rat«r my 


/ I enclose lOe and icm to 
Jt and you HI 00 a mnaUi tor 
\ mootte to pay for my attb- 
““ Tha book* are- 


ME ASS MOTT If yirti prefer u> remit In one 
Hit 7* lor books in ckitb hUKltn* or $6 76 fw beautiful fuU 

ttsd in* 

Qk n ad a And forritfn aulMtrrlptbuw poete«e nrtr*. 

Mata* lose may be arot to different Mldremea If <li_ 

II you an at prerent a aubaerfber to atthar w aga rt te. 
your auteerlpUoa trill be extended * 

■ ■ ■■ . / 


/ Name 

/ tHiteet 


i CHy udStstte 
/ * Chase* tansa af i 


tt rou 


kSff* tans* af payment i 
grater hHHdMM leeti 


15 lbs, on the gang* one volume kM bits 
pumped into tbs cyttoder, st 80 tt*. two 
ones, etc* and tbs wslgbt Incnssbs tOOQrMgbfr 
ly This fc true only if tbs gss Is sltawsd to 
cod to tbs original temperature Attar it baa 
been bsstsd by tbs pump lu eoaprettlhg tt. 

<14061) 0 L. M asks I desire that 
you giT* ms corrsct information as to tbs 
■bortsst day of tbs year and tbs longest. Also 
what are tbe correct dates that tbs sun 
crosses tbs equator line. A Tbs phrase 
shortsst day and H longest day * bavs two 
acDues. They may refer to tbs time from son 
rise to sunset, and they may refer to the thus 
from midnight to midnight, or noon to noon. 

If yoar Inquiry la for tbe shortest tlms from 
auurlse to sunset tbe aborts** day Is tbs day 
of tbe winter solstice, which In 1915 was Dp 
eemlH. r 22nd and In 1916 will be December 
21st Tbs fact that February has 89 days 
this year moves the date of the wtuter solstice 
I Mick. Tbe long eat time from sunrise to sun 
set la that of the summer solstice In 1915 
tbU was June 22nd and 1u 1916 It will occur 
on Juue 21st If tbs longest time from mid 
night to midnight 1* intended by the inquiry, 
that day Is January 2nd In 1916 the day when 
the earth Is nearest tbe sun and Is revolving 
swiftest around It Tbe shortest day in 1916 
la July 3rd, when the earth la farthest from 
the sun and la moving alowssL Tbe aun 
crossed tbe equator last September on tbe 
23rd It will croas the equator March 201 b 
In the morning and again on September 23rd 
when autumn begins. These events vary In the 
month and do not occur on tbe same day Of 
the month It Is however commonly stated 
that the equinoxes occur on the 21st of March 
and September This statement la not a ecu 
rate 

(14052) W F V ask« 1 How many 
cubic feet of hydrogen and oxygen gaa can 
be obtained from one cubic foot of water by 
tbe electrolytic method also what amperage 
and voltage Is required to produce this amount 
of hydrogen and oxygen In a given length of 
tlmeT 2 Is there any chemical that can be 
mixed with the water that will hasten decom 
position, or aid the eld trie current to tear 
apart the elementa that compose water? 3 
What la the largest amount of hydrogen and 
oxygen that can l>c produced In a given length 
of time by any method now known? 4 I* 
there any hooka that deal with this subject 
exclusively and where can they be had? A 
1 One cubic foot of water contains about 
1 2S0 cu ft of hydrogen gas and half as 
many ou ft of oxvg< n rmh tor the eommer 
< lal production of these gases by the electro 
tylh method an e ni f of slsnit ft tolls Is 
uuplojcd To separate a mblc f«>ot of water 
Into oxygen and hydrogen alK»ut 244 kilowatt 
hours are required 2 If Iron elutrade* are 
used the water Bhould imv# about 15 per cent 
of sodlr hydrate dissolved In It IT lead i le« 
trodes are used gulp mrle add Is add«d to tin 
water These substam-c* are not used up in 
1 ho pnavas but serve to render the wot«r a 
conductor of the electric current Pur* water 
only la added from time to time as it Is de 
composed into Its gases. J The quantity of 
gases produced in a given time is limited by 
the nlxo of the apparatus If you wish a 
large quantity you must have a large outAL 
4 We can furnish you with Kngltehardts 
Electrolysis of Wator, translated by Ulcharda, 
for $125 

(14003) F V C aekn Can you give 
me a formula for preparing a glue or cement 
for use on paper that U transparent to a 
certain extent, that will be lnaoluble In cold 
or hot water and that will not stain the 
paper to which applied? A. Our Cyclopedia 
of KecelpU, which we send for five dollars, 
postage paid, contains a large number of re* 
cclpta for waterproof glues, which are in 
soluble in hot or cold water They generally 
ere made with a chromate and become In 
soluble by the action of light upon the glue 
after Its preparation You will find these re* 
c«lpts upon page* 811, 819 and 885. 

(14054) C E B. aaks If a body of 
water at a temperature of 40* were absolutely 
confined in an unbreakable vessel, and the trni 
perature lowered indefinitely, would the pres¬ 
sure caused by the crowding of the molecule* 
lower the freeling point sufficiently to keep the 
liquid from crystallising? A Wator cannot 
frees* unless it can expand, and if ice Is com 
pressed to the volume which tbe water had be¬ 
fore It 'rose ^ will turn back to water lee 
can be melted hy pressure only at a tempera 
turn lower than 82 degree* Kahr The expert' 
ment baa been performed many time*. TbU U 
expressed In the book* by saying that tbe 
frees! ng point of water U lowered by pressure 
This 1* true of very few materials. Most sub¬ 
stance* have their freeing points raised by 
pressure and melting is prevented by pressure, 

(14066) W B. C, Mdu Kindly 
advise me If there U any d Ufa re note in the 
thermal conductivity between cast Iron and 
wrought iron { in other words, will one trans¬ 
mit more B.tu. than tbe other? Ia the ther 
aal conductivity of a substance dependent on 
it* thickness entirety? All this In connection 
with a hot air furnace. A The conductivity 
for heat ia about one quarter greater In 
wrought Iron than It is for cast Iron at tbs 
same temperature. The thermal conductivity 
of the tune material in different tfclfifcnemrt 
would vary with tho thickness. That tfe tt a 
definite diff ar sa ss of temperature wetfe ttefcv 
taln ed on the etpoMt* Mdse of fi fftfi* * 
metal, the amonat of beat Which wqiM gw 
tbnwch tit* tekte *f winta «mK teW W 
m tetewNtem , v. 
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The “BARNES” Positive Feed 

1 Upright Drills 
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10 to SO-Indi Swfag 
W 1W Dr® ftedegiH 
[W. F. ft Jm. Barwea Co* 



1999 Ruhr SteM* 


GROBET SWISS FILES 

Are the standard of 

htn 


elate on 

____ _ __ ___ * gag of 

him you iTeporaolate *ml well get future order*. 

MONTGOMERY A CO 

109 Felton Iteet N«w Ywk Oft* 


receipt ofgJiOO This' I* » ehanoa Ho get 


WELL D »°WELL 

Own a machine of your own. Ouh or «e«y 
terms. Many style* end aiees for eH pn r poaas 
Write for drewlor 

WILLIAMS BIOS* 434 W State SL, Ithaca, H.T 


MASON’S NEW PAT. WHIP HOIST 

tor Outrigger botetn. Foster than Elevatora and beta* 
direct Orom tea m s. Save* haodliog at leaa eapenea. 
Man u fact nr o d by VOLNEY W MASON ACO 1m. 
ProvUteacte H.L.US A 


NOVELTIES & PATENTED ARIICLES 


! v■ s;‘ v ■ .... i. , 11 : i 1 ‘i 


INVENTORS 

•a v v mmm v sviu; ^ ordef largees entep- 
coent lowest prices. Band perfect sample rote 
for low estimate and boot export odvioe 
THE EAGLE MFC. CO Dapt. A. *■ CSnetanatL O 
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NOW READY! 

WflitWnd bfarytd E d frfa n, Showing AK Recant hpmmnb 

■ The Modern 

Gasoline Automobile 

Its CcutnMtiM' Ontatbii Mililma ud !•*** 

By VICTOR W PACE, M E» 

Ctnn Every *f MaJtra As h es MU Practice LiUit ud 
TtHlhi 

°~ "• VW« FOLDING PIATB * 00 •»«*«“»"• 

Price $ 2,50 Postpaid 

The ht<*t and moot complete treatise on the Gasoline Automobile ever iuurd Written in 
•iaipte lantuaae by a recognise! authority familiar with every branch of the automobile lndimtr> 
Free from technical terms. Everything is explained so simply that anyone o< average intelligent* 
may gala a comprehensive knowledge erf the aasoline uutomubilr The Information is up-to-date 
a&d Include* In addition to an exposition of principles of construction and description of all t\ pen 
erf automobile* gad their comp on ents, valuable money-saving hints on the can. and operation < f 
motor cars prop*lied by Internal combustion mglno*. 

TO THE 1916 REVISED EDITION 

Ths tuhjaot of electrical motor starting systems has been considered 
at length and all lead i ng system* and their components described A 
discussion on ball and roller bearing, their maintenance and Installation, 
has also been Included, and a number of other features of timely Interest 
such ss latest types of gasoline and kerosene carburetors, cyclecar power 
plants, the Fischer Slide valve motor, detachable wire wheels, cantilever 
springs, eight and twelve-cylinder motors, new valve operating systems, 
Stewart-Warner vacuum fuel feed, boat type body design, leather uni¬ 
versal Joints, Entx electric transmission, positive differential, armored 
automobile, hydraulic brakes, etc. 

Entirely new material has been added on tractors in three and four- 
wheel forms, cy cl scars and agricultural tractors or automobile plows, 
combination gasoline-elec trie drive, front-wheel and four-wheel drive 
and steer systems and other important developments In power-propelled 
vehicles. The discussion of power transmission methods has been aug¬ 
mented by consideration of the skew bevel gear and two-speed direct 
drive rear axle, as well as several new forms of worm gear drive, etc , 
have been added to bring the work thoroughly up to date 

Tbe book tells you just what to do how and when to do it Nothing hn* been omitted no 
detail has been slighted Every part of the automobile Its equipment aix-iauric* took supplies 
•pare parts necessary etc have been discussed comprehensively If you are or Intend to het»me 
s motorist or arc In any way interested m the modern gasoline automobile. tW<* l* * book you 
cannot afford to be without. 

This book is superior to any treatise published 
it is right up~to-date and complete in every detail 

Nat too Technical for ths Layman—Not too Elementary for the More Expert 

Ssnt prepaid to any address on receipt of price 

MUNN S COMPANY, Inc., 233 Broadway, WoolwortH Bldg , Naw York 
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A Shingle Roof that is a 
Protection —not a Risk 

Flying sparks and fire brands are a reed menace. 
Safety and economy argue for 

Johns-Manville 

Transite Asbestos Shingles 

Made from Asbestos fibre and Portland Cement Can not burn warp, curl or 
split Outlast the building, afford positive fire and weather protection with the 
base rate of insurance and cost little more than ordinary wood shingles—no more 
than tile or slate and with no cost of upkrep 

Supplied in a variety of shapes, sizes and colors to meet every artistic requirement Your 
carpenter, roofer or slater con lay them and your satisfaction is definitely assured by 

J-M Roofing Responsibility 


W • off by you the opportunity of rwirtering your J MfRooflng with ui When you do so you My 'H*r* 
t, my roofing look sft*r It for m*~' This Is precisely what we will do and are doing to make sure that 
no J-M Roofing user shall ever b* dissatisfied 

J M Roofing Responsibility covers s roofing for every purpose J M 
Asbestos Built-Up lor flat roots J M Asbestos Ready Roofing for 
sloping aurfsces—J M Transits Asbestos Shingles end J M Regal the 
best rubber type roofing Write us your r*gutrem«nts. Address your 
inquiry to the Roofing Service Department of the nearest J M Branch. 


J M Asbestos Racings are examined approved clarified and 
labelled by the Underwriters Laboratories, Inc under the direction 
of the National Board of Fire Underwriters 
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Baltimore CletelaiiJ Indmm*rx>lu Mil w*utm Ouulm Suit I*fcnf1(y c _ __i. » _ 
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Ways than anu Institution 
of its ifind in the world 


The 1916 Edition of 


The American Year Book 

IS NOW READY FOR DELIVERY 

A Record of the Events and 
Progress of the Year 1915 



I T contains approximately nine hundred page*, is 2 # inches 
thick, weigh* over two pound*,»» ax inches wide and eight 
inches high It records, explains and combines the events 
and progress of the year It is not an encyclopaedia nor an 
almanac It takes up one by one the great fields of human 
activity, history, politics, government, legislation, industry, 
science, the arts, education, trade t agriculture, social reforms, 
foreign relations, literature, religion, and many others. In 
each field the Year Book tell* In clear narrative what has been 
done relate* events connected one to the other The view 
it give* of the year im brood and complete. It is a marvel of 
accurate Information, carefully compiled and clearly presented 
by expert writers of authority 

READ OUR SPECIAL OFFER 

The regular price of the American Year Book is Three Dollar* (or when sent by mail 
13 as), atyl if purchased separately it can nowhere be obtained at a lower pnee fne sub 
acrintibn price of The Outlook is Three Dollars. The 1916 edition of the American Year 
Book tbs record of the full year 1915 and is now ready for delivery 

SEND US ONLY ONE DOLLAR NOW 

and we will enter your name on oar subscription list to receive The Outlook every week 
for one year We will also send you, all charm prepaid to any addrere in the United 
States, a copy of the American Year Book Then you send us One Dollar a month for 
three consecutive months This U the way it figures out 

* THfi OUTLOOK* 92 weak*, regular price $3 00 

"The American Year Book, carriage prepaid, regular price 3 2S 

Total value 6 IS 

BOTH FOR ONLY FOUR DOLLARS 

We have only a limited number of copies of the Year Book at our disposal in connection 
W|th this offer Do not delay* Fill out and mail the accompanying coupon with One 
Doflar to-day 

THl^OUTLOOK COMPANY, 381 Fourtl^^iw^r^YoA 






PORTO RICO 


N O lovelier spot for a winter’s outing than this 
“Island of Enchantment ” Rich in the traditions 
of four centuries of Spanish rule, with a climate 
more luxurious than that of Italy or Southern 
California. 

16 -Day Cruise 
$ 94.50 

Including all Expenses 

You make the trip more comfortably than ever this winter, in 
40,000 ton steamers especially arranged for service in the tropic* 
and sailing under the American Flag 

Steamer ss your hotel during entire trip and the rate covers every 
expense from New York to and around the Island, touching at 
pnncipal ports, and returning to New York Duration of tnp, six¬ 
teen days* with stop-over pnvileges if desired 

Sailings every Saturday Write for beautifully illustrated booklet 
Address 

Cruising Department 


PORTO RICO LINE 


11 Broadway 
New York 
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T ill’ combination of extreme re- 
s 1 1 tent y with lonir-woai nu> toui'h- 
ikss in truck tire compounds is 
(11stinc1 1 vt ly a Firestone success It 
,ircounts foi the most-link s-per-dollar 
st i \ k c ot Firestone lues md, whit is equ illy 
nnpoitmt tht protection ot motois, isles md 
fi mus 1>\ l In dim in ition ot shock mdxilui 
tion Mil I it t ill it morn Flu stone li iu k tin s 

ml m use th m din other mike evidences the 
j^enci d knowledge md c\puicn<o ot tmek 
cm mis is to 1 ire stone quulit\ Mil Pressed 
On tue hi ie shown is one ot the m m\ F n e stone 
t\ [ >e s winch include i trie tor every need 

It is the uoik of ,i few minutes at )om 1 <k il 
1 in stone Vivice St ition to piess onto m> 
S A I st md ml wind one ol these slioiUJ, 
din 1 1 >le tins I he> ue ipplicd diuil to 1 e I loe 
hind under he i\ v huh iu lie picssiiie “(Jeep 
is not ])ossd)le ( dl ,i I Historic ti ithe 
exput Irom jour lot d si ition lor del ills md 
low puces 

Firestone Tire and Rubber Co. 

1 4mcrica’a / argett txiluaivc Tire and Rim Makers 9 

Home Office and Factory Akron, Ohio 

Branches and Dealer* Fverywhere 
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The Chief Attributes of the 

2 co-operation : unselfish division of lsbor 

Modern Scientific Spirit 3 utility: practical value the prime object 

are all embodied in the new 

Encyclopaedia Britannica 

ADMITTED TO BE STANDARD, AUTHORITATIVE, EXACT— 

THE WORK OF 1500 EMINENT EXPERTS, CHOSEN FROM THE 
WHOLE WORLD A PRACTICAL AND INDISPENSABLE TOOL 

A Great Triumph of Mechanical Engineering 


is the “Handy Volume” issue of this great work which gives 
you tilt best, biggest and fullest of general reference works, 

-with contents absolutely unchanged, 

-in small volumes, light and easy to handle, 

-at a price less tHfcn that of the big-volume set 

vT* 

This new issue has been 


$58 88 cash, instead of $166 75, for India paper ui doth 
binding 

-on easy terms $1 00 down brings complete shipment, 

then small payments (for cloth$3 00a month for 21 months) 

-under a sweeping guarantee of entire satisfaction or 

money back 


T HE following letters—a few selected from hun¬ 
dreds - ihnw how The BncvdoMcdk RiHtannlra 


1 dreds—show how The Encyclopaedia Britannica 

A Far Greater Success Than Was Anticipated ,#a da,1 y to the world's worker* in science, 

theoretical and applied 


At the very beginning of our ad¬ 
vertising we are swamped with 
orders for the “Handy Volume” 
issue Approximately they are 
coming in as many every day as 
we expected each week It is 
simple mathematics to figure that 
the stock on hand will last about 
one-sixth as long as we had 
calculated 

One Reason for this Huge De¬ 
mand is the India Paper on which 
the Britamma is printed And 
this huge demand is exhausting 


our present stock of bound books 
and also all the available supply of 
India paper None can be im¬ 
ported because European mills are 
shut down, or else their product is 
almost zero, or else they are block¬ 
aded And the domestic supply 
—all from one mill and all taken 
by the publishers of the Ency¬ 
clopaedia Britannica,—cannot be 
increased and may soon fail en¬ 
tirely because the requisite raw 
materials cannot be procured in the 
United States 


Order Now To Be Sure 

of getting promptly this great utility that you need and that you 
can now so easily afford. Send $1.00 now with your name and 
address to Sears, Roebuck and Co, Chicago, and we will 
reserve a set for you Under our guarantee of money back if 
you are not satisfied, there is no risk to you. 

If you want to know more about this great offer, send us the 
coupon on this page for more information, sample pages, illustra¬ 
tions, etc , descriptions of bindings, prices, terms, etc We will 
answer promptly, so that you can order before the stock of 

books on India paper is gone. 


“ I take constant pleasure in the new Encyclopaedia Britannica. 
Please accept my hearty congratulations "— PROF R C JEWETT, 
Dept Mechanical Engineering, Umv of Maine. 

' On medical topics I find it is not only authoritative and up-to- 
date but on certain line*, far in advance of my text book* 
JOHN ALSDORF, M D , N Y City 

*1 think you have done perhaps the greatest service and made 
the greatest advance for real usefulness in the spread of knowledge 
that has been accomplished for a long time "—CHARLES SOOY- 
SMITH, Consulting Engineer, N Y City 

"I beg to thank you for having placed such a magnificent work 
within the reach of the public "—G M BRAUNE, ClvU Engineer. 
Albany N Y 

‘I have gone over several articles dealing with engineering sub¬ 
jects with which I am familiar, and find them to be the work of 
men who stand to me as authorities "—CHARLES M SAMES, 
Jersey City, N J 

"I am wpeeiaUy pleased with the articles on Physic* and Elec 
trical Science. "-—PROF HOWARD McCLRNAHAN, Palmar 
Physical Laboratory, Princeton University 

"It Has the advantage over most encyclopaedias in presenting 
article* which are complete in their line, written by the best author 
itiea, and at ths same time, due to the excellent index, all informa¬ 
tion is quickly accessible."— LOUIS A PARSONS, Profmor of 
Physics, Pennsylvania College. 

"Naturally I have been more interested in the articles dealing 
with the Physical and Mathematical sciences, and I have found them 
all wonderfully well done."— J AMES, Director of the Physi¬ 
cal Laboratory, Johns Hopkins University, Baltimore. 

"Besides the great fund of written information contained in the 
Encyclopaedia, I find it of great benefit because of the many excel¬ 
lent maps of all parts of the world, to which I make constant refer¬ 
ence. -DAVID B REGER, State Geological Survey, W Va. 

“I wish to say that jt far exceeds even my sanguine expectations,” 
-W L TOMPKINS, Structural Engine*, Maas&a Bridge 

Structural Co, MamiUon, 0 


SEARS, ROEBUCK AND CO 
Chicago 

PIhm sand ms your booklet with full in 
formation shout the u H«ody Volume** issue 
ol the new Encyclopeedia Britannica, sample 
pages, bindings, prices, terms, etc 
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Sears, Roebuck and Co. 


Sole Distributors 


Chicago 


"The volumes themselves far exc e ed ed in every respect all that* 
had hoped for in them. Tbc India paper edttfcmetobodksaU that it 
desirable in a work of reference. As aa ferny odtaer* tfind it inyab 
liable by reason of the wide range o{ the rofetetfal artkta# on m* 
tary subjects written by authorities known a nd rac ogniaed through* 
, out tjw entire military world"— LIEUT. AJKITHUR BUDD, Van¬ 
couver Barracks, Washington. 

"The books are such pleasant reading that I find ft bard id }atk 
up any particular subject, while I am Wrtfaartfvar €h*pagee ties 
Sbmething else 1 want to reed and ecowtfawanav* to kftfebfefc kt 


Street and No. 
150 


CHoani 
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Typical mall town landing and warehottM on the Mteatealppl, These will 
soon be replaced by modem structure* 


Primitive harbor at Baton Rouge. La. Fastgfeel barges cannot operate at a profit 
under these conditions 


Coming Reiteration of the Mlsatarippi as an 
Important Artery of Commerce 
By O R. Geyer 

C AN the Mississippi rher once more become an 
Important highway of commerce? 

Experienced river men who have been watching signs 
of the coming restoration of inland navigation on the 
river believe that It can and that the day Is not for 
distant when the Father of Water* will be restored to 
the proud position it once held as the nation's greatest 
artery gf commerce After TO years of Inaction and 
ftttufr-tO Igrusp the possibilities In the situation steps 
have been taken to revive navigation on a large and 
dependable scale and in the Hprlng the first of the 
86 fast steel barges now being built will begin plvlng 
between New Orleans and Minneapolis 

Some of the more progressive terminal isdnts along 
the rher have set about finding river navigation where 
they lost It—failure to provide modern cheap terminals 
to compete with the railroads New Orleans Is the 

leader In thl* movement and is spending __ 

nearly $100,000,000 In preparing the port W&jgM 
for the expected revival of navigation. 

To-day the snagged, shoal marked river 
exists only In the pages of Mark Twain's 
stories or In the memory of tlie few re 
in a lul Dg pilots and river men of the 
turbulent days on the river, and now It 
la as easy for the captain to steer his 
course down the 2,000 miles of waterway 
as It Is to make his way dow n tht main 
street of his home (own 
Tlie primitive river front wharfage fa 
cllitles and the lack of modern coilrdl 
sated terminals have done more than 
o anything else to postpone the new era In 
navigation on the Mississippi Since the 
railroads came with better and cheaper . . .. 

terminal faculties nmu> year* ago, there 
has been no really determined effort to 
take advantage of the vast opportunities awaiting those 
making proper use of the river way Minneapolis 
Davenport, St Louis, Quincy, New Orleans and a few of 
the larger porta have taken definite steps to recairture 
the river trade thus lost When these modem terminals 
ore completed they will find that the Government has 
more than kept pace with their efforts In bringing about 
the realisation of the long-dreamed-of six foot channel 
Nearly $60,000,000 has been spent or will be expended 
Ip building one of the greatest ports In the world Ht 
New Orleans. Davenport, Iowa, la apeudlng about 
$1,000,000 In building a sea wall and Installing modem 
terminal facilities, and Minneapolis Is spending about 
$300,000 In building a river terminal A Government 
dam will give that city an average of 8 feet of water 
o* the new wall, so that some time this year Min- 
tteafeaUs actually will become the bead of navigation on 
the river, 8 t Louie ia building the first unit of a 
barter* coordinated rlvor-ral) terminal, and Muscatine, 
IW*r*< hag appropriated a large «*tn for the first unit of 
a cowctela terminaL 

pae of be marvsU of the long fight for the «*on 


llou or river traffic has boon the probations inode 
b\ the dt> of New Orleans In the last tin >eurs for 
handling the Inina use volume of business exited to 
come down the river Tilt Itnloral i oveminent has 
spent $18,000,000 in building u deep sea chnnni l to the 
Gulf of Mexico a distance of 120 milts nml more thou 
$2 000 000 In hank revetment and barter Improve mints 
or h total of about $20 AQS000 The greatest steamships 
in the world mnj steam up the rher u distance of 
260 miles or more than 40 mlleH ulmvt Baton Rougt 
and great oil tankers and freighters from all parts of 
the world do an immense business on the lower river 
The gieatest share of the ixisnse of improving the 
river and j>ort has !>eon borne b> Niw Orleans and 
the state of Mississippi, the latter through a numlK>r 
of InmuI issues. 'Hu tUy has spent $4 405,000 in build 
tng a modern Nvshm of docks, aheds and wharves and 
now is building a mammoth cotton warehouse, tin 
first unit of which Iihs been completed There will lie 
storage room of 100 acres, and 2,000,000 bales may be 



I Gripping sretm In New Orleans At tl»« head off the Canal street 
steamboat tending 

handled annually Tills improvement will cost $1000 can ,i 
000 and will contain every modem eleitrlcal device to 24 hoi 
cheapen the cost of handling the cotton Traveling The 

ithtips will cnrrv four bale* of cotton at n time and of th< 

will store them iu the a 11-concrete-and stool -warehouse time 1 

and, If desired, will pull out the bottom hales without the c< 

disturbing the others The dock warehouses will have a dev 
facilities for handling 75,000 bale* under roof for load the di 

ing on ocean steamers The bale-piling machine to bo squari 

Installed will save 11 cents on each bale handled ft 

New Orleans also expects to *i*>nd $8,000 000 In sneds 
building Immense warehouse* to care for the traffic In Point 
coffee lumber grain ami general merchandise Switch width 
lng ibarges have been reduced from $32 to $2 a car squnr 

by the municipal belt line railroad and free terminal area 

facilities will be given river boats, according to present quarti 
plans. A channel connecting Lake Pontch art rain and 006 s< 
the river will be built by the clt> at a cost of $2,500,000 The 
to provide waterway frontage for iunn> private firms ‘ Nall 
Hit* u not the entire sum the dock board will have at the n 
Its disposal, for there still remains a bond Issue of plank, 
$25,000,000 to be disposed of as the proceeds are needed 


for the continuation of the hurl»or lmpiovuuent scheme 
The Belt l Inc rullwav iw sisuding $1 500 000 In provtd 
ing latter fu< llltles foi the handling of the freight 
huHlness which Is ixpteted to begin coming down the 
river thin >ear 

Within a few mbth time New Orleans will have 
spent $60 500 000 In river and harl>or Improvements, 
whkli will give It one of the greatest port* in the 
world Tills does not Include $80 000 000 exi>enUed 
within the dfv Itself to provide Iwthr sewerage and 
water avstems The work of rat proofing the city will 
cost $7 500 000 so thorough are the preparation* being 
modi for the rcvlvnl of Inland navigation 

Tin work that N*w Orleans is doing supplements 
that of tin state of Illinois In digging uu 8-foot barge 
(anal from Chh ago to ltaveiqjort The Government 
has co-oi^rated even further by building the world's 
greatest Inland rirvdock nt Keokuk, width utn mre for 
tlm-e of tin largtst rlvi r boats ut one time Evui 
more important work Is 1 m ing done In blasting a 6-foot 

_ ihunnri through the dangtrous I^eOairc 

rapids below the town of Lit laire Iowa 
on whhh more IkmiIh have come to grief 
than through any om olln r agent} on the 
river Thi Let In Ire muni will be 250 
feet wide and about 1 miles long The 
Iowa shore will 1m used for one hank of 
th< canal and n coffirdmn In In lng built 
on tht outi r, ui rhu hIUi Mlu n the 
wuik of blasting and exuivatlng the ns k 
l* eomplefed w hJr h w 111 take another 
>tm a dum and hnks will Im* eree ted ut 
tht lowu tad of the miial 

Tilt Ia< lnlre rapids are tin last great 
obutm le In the wuj of a 0-foot channel 
Umler present ledtinl rules ships are 
foi bidden fioin trvlng to pass the rapids 
In the night Him IttmiiKO of the great 
****** dHiigi r Flv i > e nrs time probably will 

In* required before the large river boats 
tun ,iaaa through tin eunnl at any Mine during the 
24 hours of the dnv 

The inert of Ni w Orleans will ht one of tin wonders 
of the world when fullv computed At the present 
time it consists of 41 i wiles of river frontage all under 
the control of the ritv doek board ThN linrlior has 
a ileveloiKHl arm of more than 7 square mlh% while 
the deep water nr*u within the |«»rt limits totals 11 
square miles The hartwir varies lu depth fiom 40 to 
18S feet In time should conditions warrant It steel 
sneds and wluufnu fat 111 tie* could la* extended from 
Point a lu Him Ik to Baton Rouge about 178 miles 
whhh would piovidi a deep wnterwHV hnrlsir of 85 
square miles Hie publk wharves have a platform 
area of 3 777 166 square feet and steel Binds throe 
quarters of a mile long protect a wharf area of 2,558 
900 square feet 

Tlie mitli<*l* of handling freight, ome it reaches the 
* \ alley Gatownv as New Orlians Is known will be 
the most Improved known to the world The gang 
plank, a representative of the present day Inefficiency 
(Court w4e4 os pope J28) 
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y he objn t of this font nal is to record an urately and 
lucidly the latest scientific, mechanical and industrial 
news of the day As a weekly journal, it is in a posi¬ 
tion to announce intercstinff developments before they 
are published elsewhere 

The Editor it t glad to hate submitted to him timely 
articles suitable for these columns, especially when such 
articles ate accompanied by photographs 

Secretary Daniels and the Naval Emergency 

T O alt patriots Americans whose eyes are un 
clouded by party polltim It perfect!} clear 
that the United Htatcs navj in confronted by 
one of the moat serious crises in its whole history 
In a matter Involving the violent death of over one 
hundred American (Itlxeim we are to-day ongagwl In 
critical negotiations, during which the relations of this 
country with the second greatest naval powtr In the 
B oriel have more than once been stralncMl almost to 
the breaking point. Moreover the na\al power in 
question liellevea that, because of the aininmiition quos 
tlou, It haa cm use for a deep-seated grle\ani i e against 
this country Hlatory teaches us how readily the need* 
of bitterness may become the seeds of war, and bmee 
the question of the relative strength of our own navy 
and that of the nation In question Itecomes of para 
mount importance 

How, then, do matters stand? What is the relative 
strength of the United States navy and that of Uer 
many? It is readily stated 
To Germany s great fleet, f« otmmlssitm to day, of 
twenty two <1 read noughts we could oppose but eight, 
and by the summer of this year but eleven 

Among those twent) two dreadnoughts are five hat 
tle-crulsera of twenty eight knots sliced and against 
these we could oppose not a single one 
Against Germany's fleet of a down or more up-to 
date, twenty-eight knot m-outa we could oppose only 
three of a alow and olwolescent type 

And against Germany’s still numerous fleet of large, 
able, seagoing submarines, well seasoned by months of 
arduous war service, we could oppose a fleet of small, 
turn-seagoing submarines, of such doubtful utilUy that. 
In the opinion of our seagoing officers, they should 
never venture far afield from their home ports 
Thanks to the efforts of patriotic societies, such as 
the Navy League and the National Hecurlty league, 
these facts have been brought home to the American 
people A demand has gone forth that the question of 
the defense of the country, both nnval and military, 
shall be lifted up out of the realm of party politics, 
and debated from the patriotic standpoint of the high 
est good of the nation It is demanded, furthermore, 
that the plans of defense of the naval and military ex 
perts of the country shall be brought out of the pigeon 
bole and put into praaiea] operation 
So far as the navy U concerned, it is now well under 
stood by the country at lurge that if the plana of 
the General Board had been followed our navy would 
to-dav be of equal strength to that of Germany Owing 
to the indifference of Congress, the Navy Board plans 
hnvo been ignored for the past ten years with the re¬ 
sult that we are deplorably lacking In uavnl strength 
If Secretary Daniels could have had his way, the 
plans of the Board would have been Ignored this year, 
but, yielding to the public demand, Mr Daniels, who 
at first suppressed the General Board’s report has now 
made it public, and It is revealed that the Board asked 
for n far larger Increase of the navy this year than la 
called for by the so-called five year program of Mr 
Daniels 

The five-yenr program Is misleading, for it gives a 
falsi Impression of Immediate naval Increase It will 
Ih* light yum* or more before all the ships proposed 
will hnw gone Into commission, and because of tbe 
na\al ncthltv of other nutlons it will uot only fail to 
restore our ohm to setond place hut we shall have 
fallen t\cn lo\u r in the stale than we stand to-day 
We Hrt tin battleships hehlnd the General Board’s 
program mul tlx tUlldt should Ik* mode good at 
once This cau In accomplished during the next two 
jours If the pristnt administration will Invite the co- 
<qx>ration of tlu great shipbuilding firms of the coun 
trr which, if tlu v could Ik* assured of steady work and 
fair treatment stuml ready to enlarge their building 
ways anil add to their shipbuilding plants. 
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It Is because Great Britain has encouraged her great 
private shipbuilding Arms to take naval contracts and 
has treated them with reasonable business confidence 
and courtesy that she possesses such a magnificent 
navy Had It not been for her cooperation with the 
private yards, Great Britain would be blockaded at 
this hour and the Allied f ause would have lost in the 
great war It is no exaggeration to say that the prl- 
\atc shipbuilding flruw of Great Britain have saved 
the British Empire from disaster 

\\v beg to ask what haa been the attitude of the 
present Secretary of the Navy with reference to con¬ 
ditions In this country/ Hus he lK*en actuated by that 
broad [mtrlotk and uriHellixh motive which alone could 
Hetiirt adequate results? It has lK*eu evident from tbe 
hi ginning of his administration Unit the Secretary of 
the Nuvy wuh under the sinister Influence of the Bryan 
rCglme, whlth Iiuh beui in so many respects detri 
mental to the country 

The Secretary a animosity ngalnst private yards and 
private shipbuilders has Ihh*« manifest from the first 
At a time when every effort should be made to de¬ 
velop and upbuild our private shipbuilding yards the 
Secretary has been manifesting a hostility toward 
them and toward the shipbuilding Interests of tbe coun 
try which is uot In harmony with the desire of tb© 
people to see our fleets, naval and commercial, extended 
upon the high seas 

The ostensible reason given for this policy on the 
part of the Secretary is to Introduce economies and to 
develop the resources of the Navy Yards, There is no 
reason why our yards should not be maintained in a 
state of high efficiency, but there is every visible rea 
son why both our private yards and the navy yards 
should be simultaneously encouraged in every possible 
way, and It Is only by such encouragement aiul sup¬ 
port on the part of the Government that the desired 
results may be obtained 

The Secretary’s hostility to the private firms has 
led to an Inexcusable delay in the const rut tlon of two 
of our latest battleships, Nos 43 And 44, which were 
authorized by Congress a year ago He made it his 
business to find fault with the bids of the private ship 
yards, and made this the excuse for having them built 
In navy yards Ho one ship is to be built at the New 
York yard when the ways havt been vacated by the 
44 California, ’ now building there , and the other ship 
Is to he built at the Mare Island yard, Han Francisco, 
after a new ways has been prepared and the proper 
plant erected there 

And thus, In spite of the fact that the nation Is cry 
lng out for the immediate increase of our navy Mr 
Daniels delays the construction of these ships by a 
good year and a half 

> ur therm ore, although the navy yard work la ex 
cellent, It la more costly than private work. The estl 
mates showing that It coats no more are fictitious, for 
the navy yard never Includes In the cost the heavy 
overhead charges which form one of the principal items 
In estimating the cost of privately built warships. 

President Wilson has spoken eloquently In favor of 
a strong navy The question naturally suggests Itself 
whether tbe plans of the AdmluUtratlon can be ade¬ 
quately followed out without some radical ebauge be¬ 
ing made In the methods and policies which have been 
pursued by the Secretary of the Navy during the 
present Administration No satisfactory explanation 
has been given by the Secretary to those who are anx 
lous to see the United States navy miilntain a proper 
and adequate position, of the delay of nearly two years 
which will result from bis fatuous policy 

Crematkm Terns Burial 

MERHON, in the diary of hia European trip, 
noted that the French have engraven on the 
tombstones of their dead 44 Here Ides—- M , our 

American custom, “Here Lies the Body of- H Is 

more consonant with the ever impressive statement, 
44 there Is a natural body and there Is a spiritual body/’ 
In the service for the dead In weighing the compare 
tive methods of cremation and burial this beautiful 
Pauline sentiment should go far to remove pious preju 
dice to incineration Is not, after all, material life 
from ths cradle to the grave, but a alow oxidation, & 
continuous process of cremation? There is still a 
vestige of the theological view that tbe material body 
should remain whole until the last trump, that K 
should not appear otherwise in the presence of ita 
Maker But this Is inconceivable of any body that 
has Iwen lieyond several decades In the grave, Yorick’a 
skull becomes hopelessly intermingled with the spine 
of an erstwhile neighbor, the thigh bone of another, 
bodies autopsied by physicians are thereafter no longer 
whole The gruesome idea need be no further pnr 
sued On the other hand the ashes of the dead could 
be perpetuated so long as any memory of the life repre¬ 
senting It would endure, while the spiritual body may 
be believed to remain whole perpetually Will not then 
the reverent, on taking thought, find the colutabarlum 
preferable to the grave? 



Cremation obtained u tm$ m*ny indent peoples. 
Especially did the Greek* And spiritual grandeur In the 
concept of the soul arising fire# the aebes oftte djmd— 
the natural body—Into the em pyrean, to dwell tbeftoe 
forth with the stars, Cremation was Indeed an honor 
denied the bodies of suicides, time* who had been 
struck by lightning, and others deemed to hare for¬ 
feited the favor of the gods. 

Should religious objection to cremation be removed, 
there would still have to be considered the facility it 
is assumed to afford murderers and other criminals 
for the concealment of their crimes But adequate 
safeguards can be, Indeed are, legally established. In 
England no human body may be cremated until two 
independent medical certificates have been given. In 
the event of doubt ample provision Is made for post¬ 
mortem examination 

Thus there can remain no other reason why crema¬ 
tion should not be preferred to burial, while there 
are peculiar objections, besides those mentioned, to 
burial—a slow process, most repugnant to the imagina¬ 
tion, and Inspiring, as it certainly did under the 
asceticism of the middle ages, much oocasionleas horror 
of death, a natural biologic phenomenon. How danger¬ 
ous burial Is to the living, especially in large cities 
and where graveyards are contiguous to human habita¬ 
tions, ail health authorities are fully aware 

Cremation is indeed a method no longer on trial, it 
Is established in many places throughout Christendom 
A point, however, is demonstrated In the experience 
of the Cremation Society of England, which was 
founded In 1874 in the hope of interesting the poor 
(who are very prone to spend far more than a right 
proportion of their means on funerals) this society 
made its fee $2S—a sum several times cheaper than the 
cost of the burial Yet this poetic manner of disposing 
of the beloved dead has thus far, in England, found 
favor least among the poor, and chiefly among the 
professional, the intellectual and the well to-do. 

War and the Medical Profession 

REVIOU8 to the fighting now going on in Europe 
it cost, in modem warfare, about $lfi,000 to kill a 
man, In the Boer mix up this Item came higher, 
$40,000, the Balkan row with Turkey was conducted 
more reasonably—$10,000 burned up In making one man 
cammcn futtor What the price now Is no one can at 
present compute accurately, but the various peoples now 
In conflict are going to have plenty of time In which to 
count tlie cost Surgeon Gen Gorgns, then Col Gorgas, 
of the United States Army Medtcal Service, during the 
building of the Panama Canal saved human Hfe among 
it* builders at the actual cost of $2,43 the Individual 
Sanitation in the Canal Zone under his management 
took up Just 0 per cent of the total canal building ex 
penditures. Nor could that constructive work have been 
accomplished—every one knows how the French under 
de Lesaeps failed at It—had not devoted and sealous 
physicians, beginning with Finlay of Havana, so mag 
nlflcently and with so muctLaltrulsrn, suffering and 
martyrdom, led up to and mMcd the discoveries and 
the resources of modem medHSl science to the colossal 
enterprise. The medical philosophy Is Indeed all for 
construction rather than for destruction, for reparation 
than for devastation Doctors do not kill—not dellber 
ately Home 30,000 clergy are reported to be fighting 
In the I tench trenches—all good men, and true enough, 
to their country, If not to their calling, though there is 
probably not one doctor engaged In the like business In 
all Europe to-day, as many thousands, at least, are crip¬ 
pled, or are killed or dying In this war, while engaged 
In patching up the wounded, of either or any side or 
army Indifferently, in treating camp Infections, of 
while crawling, snake fashion, between trenches, In the 
hope of applyin* first aid to the Injured and to gather 
them Into motor ambulances. Nor has any discovery 
In medical science ever been utilised for the destruction 
or harming of any enemy 

It is In such spirit that the Medtcal Brotherhood for 
the Furtherance of International Morality has been 
formed—whose aim Is to work for, and to keep work* 
lng for, world-wide and continuous peace. It hopes to 
exert its Influence on the ground that medical science 
knows no rational or racial limitations, and wosld^ave 
affiliations no less broad, no less circumscrlbsd, than tbe 
universe. Lest some subterranean game perversive of 
American neutrality be suspected, it le expressly stated 
not to be the Brotherhood's object to exert Its Influence 
during tbe present war It Is, for tbs present, desired 
merely to bring to tbe full consciousness of tbe medical 
profession the exceptional moral position which all civ¬ 
ilised nations, even while at war, permit and expect 
medical men to occupy—at least as long *g they remain 
physician* and act In that capacity Util consciousness 
cannot fail to elevate the moral standards of physicians 
and, at the end of the prassut war, a httmiottarlan body 
such as this, if already in existence and prepared for 
service, might and could be of tbe gre at est nMfktniss 
In many ways. 
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Ant^ttobClx lor tlafti—hipi.—Following the snc- 
eteftfwitMf ol ftfi aatcmobll* by tht commanding officer 
the battleship “Maryland,” other warship* of the 
Hotted State* Navy are to be similarly equipped. The 
utotoobUe on the u Maryland ” la the personal property 
of Ita captain, but there la a movement on foot to make 
a medium priced touring car the regular equipment of 
ahipi going on long cruises, “ Land launches ” the 
sail ora bare called the motor care, aa they are uaed 
both for the official and social calls of the officers. 

Vacuum Brake for Light Cara — Testa made re* 
oently In England with the Gattrell vacuum brake have 
ahown it to be highly effective on light automobile*, 
the only eeaentlal to their use being the running of 
the engine. The brake la operated by means of a con 
trol valve, which creates a depression In the cylinder, 
several pounds lower than the outside atmosphere the 
pressure of whkb forces the cylinder piston towards 
the back of the cylinder, thereby drawing on the brake 
The strength of the braking effort Is practically con 
trolled by the speed at which the engine la running 
The faster the motor has been running at the moment 
of braking, the greater the power exerted on the brake 
levers. 

Whet Becomes of Old Cars?—It has generally been 
assumed that when an automobile begins to show Its 
age It gravltAtea to the rural districts, but the observing 
traveler knows that the average farmer likes a new 
car aa well as the city man, It Is evident that the 
fate of uaed cars, aud the reason for the comparatively 
strong price maintained on them, must be sought lu 
other directions Many second hand cars arc bought 
by small tradesmen, who convt rt them to commercial 
uses, but by far the larger number return to their 
makers, or to the various branches, where they are 
dissected for the many i>arta that, with a little cleaning, 
can be used again thus freeing the shops from the 
uecessity of turning out quantities of parts for replace¬ 
ment stock 

Rifl# Bulls t Wrecks Armored Car —How a rifle 
bullet accidentally wracked a large armored Austin car, 
equipped with two machine guns is related In the re¬ 
port of the Hungarian officer, Dr Aladnr Szelnar, to 
the General Staff The car, trusting to ita strong steel 
armor Approached the positions of the Hungarian rifle¬ 
men to within 800 yards and opened a murderous Are 
on them In the course of the heavy fusillade a bullet 
from one of the rifles entered through a small crack 
between plates, and cut the Ignition cables at the point 
where the four wires to the cylinders begin to branch 
out. When the Austrian artillery Anally got the range 
of the armored car, It attempted to escape, hut the 
motor wouldn't explode The entire crew of two officers 
aud five men was captured—because of the lucky cut 
ting of the Ignition cable 

Road Repairs — Deports on road work for the vast 
year state thst repair* spd maintenance cost one third 
as much as was new roads, and It Is pointed 

out that this is too great a sura As a matter of fact 
such a comparison Is misleading, for the repair account 
should properly be compared with the total expenditure 
for road building There Is little doubt, however, but 
that the cost of repairs Is too great and the reason la 
not wholly because the original road was of the wrong 
kind, or improperly butit. Every tourist knows that it 
la the common custom of those In charge of the roads to 
allow them to wear almost to the point of disintegration 
tmfore making any repairs, and then the expense of put 
ting them Into good condition again is much greater 
than would have been the case if the surface had been 
constantly and systematically maintained. Under 
present methods It looks If our roads would have to 
be practically rebuilt several times before the simple 
lesson that prevention Is cheaper than cure is learned. 

AbotUUAg the Graft** Cup,—In the gradual evolu 
tton of the modern automobile the original ”oil hole” 
was soon superseded by the oil cup, aud the screw 
down grease cup, which undoubtedly was a great im 
provement Now there has been patented a new device 
which bids fair to supersede grease cubs—at least on 
automobiles, and probably also oft other machinery 
This novel device is patented hi Great Britain and 
la an adaptation of the well-known collapsible lead 
capsules, so widely used for artists’ colors, druggists' 
products, paste, etc., in the United States. The cap¬ 
sules are provided with a screw thread which Is screwed 
Into an adapter, wbkrh In turn 4s fastened to the part 
to b* lubricated The load cabsule and the brass 
adapter maka a tight joint, and all that U necessary 
Is to apfriy pressure from Hms to time, as desired 
ttfts* ft* greats repeals l^smptled, one merely un 
soN*r» k<*hd puts^ new omsift ite place. No refining 
is necrererJv efts fwresifce si w flw» *» usually 

suffalret lo ft^ttOfmareiitothobreriftg Anyone 
wWhmr«MeteptsA t^l & ordinary grease rep wfll 
tpprerfafs m ft***** 
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Zoological Studies Under the Harrlman Fund — 

For a number of years Dr 0 Hart Merrlam has been 
making, with the aid of the Income from a fund es¬ 
tablished by Mrs K H Harrlman, an exhaustive study 
of the big bears of America, and this lm estigatiuu is 
now practically complete It appears that there are 
about 38 species and subs pedes of true grizzlies, repre¬ 
senting a dozen groups, and about ten apeilei of brown 
beers, representing five groups Dr Merrlam will now 
turn bis attention to other fields of biological research 

Combined Vaccines for Several Diseases —Accord 
lug to ft very Interesting report by Dr Aldo Castellan! 
quoted In Dublin Drcff/l Repot ts from a British official 
source, protection against a number of diseases may be 
conferred upon a jierson b> the use of several vaccines 
at one time without any greater Inconvenience than 
ts ordiuarllj caused In being vaccinated to secure pro¬ 
tection against one disease Dr ( nstellnni began ex 
pertinent* in tills line at Bonn in 1001-02, when he tlom 
onstrated * that in Inoculating nn animal with two or 
three species of bacteria provided a sufficient minimum 
quantity was given, agglutinins and Immune bodies 
for all the germs were elnltorntod, the amount of ng 
glutlntus and Immune l>odlo* elaborated for each germ 
being nearly the same as in animals re«t>octively lnoeu 
lated with only oue species. He enumerates nine com 
blnatlons of vaccines that he has used on human sub 
Jocts and states that all ure harmless 

Recsnt Explorations in Brazil — Mr Roosevelt ha* 
communicated to the Annrknn and the Royal Geo¬ 
graph leal Societies Information received bj him from 
Braxll concerning recent explorations In the drainage 
basin of the ltio Theodoro, the svene of his own ex 
ploratlon* An expedition was scut out about a year 
ago under Lieutenant de Sousui to explore the Rio 
A mu) A* or Hueflpple River which now proves to be 
identical with the Cardosa of Roosevelts maps, emp¬ 
tying Into the Theodora In 10 deg 58 min S It Is one 
of the headwater brnuches of the Theodoro, but not 
the major tributary that it had l»een thought to bo. 
The exjiedttion wus a disastrous one \fter suffering 
from shortness of food aud Illness, the party was at 
tacked by Indians, and the leader was drowned after 
being wounded with arrows, rhe party became scat 
tered, and apparently only three of the ten camaradas 
who had started with da Souza, finally reached the 
Dfivlda and ultimately got back to civilisation 

Doubts Report from Firearm* —A paper by If 

Agnus, in the Comptui rendus, describes and discusses 
the phenomenon frequently noted during the present 
European wnr, of a double report from a gun The 
explanation depends upon the fact that, In these case*, 
the velocity of the projectile is considerably greater 
than that of the explosion wave starting from the 
morale at the same time with the projectile. If the 
observer Is near the trajectory of the projectile, his 
first aural Impression is due to the disturbance arising 
from the passage of the latter through the air, while 
the second is due to the arrival of the explosion wave. 
In the case of the 7B mm shrapnel shell the writer 
calculates the time intervals between the reports, at 
various distances in front of the cannon, as follows 
100 meters 0 1 sec., 500 m Oftssc., 1,000 ui,08*ec, 
2,200 m, 1J2 sec. For greater distances the projectile 
loses sufficient headway on account of the air resistance 
to dlmlulsh the time Interval M Agnus suggests that 
the violent detonation so often reported in connection 
with brilliant meteor*, and commonly attributed to the 
explosion of these bodies may often be due rather to 
the violent disturbance of the air by the passage of 
the meteorite through it 

Tbs Crushing of a Copper Tubs Lightning Rod 

by a discharge of lightning has recently been lnvesti 
gated by Pfof W J Humphrey*, of the U 8 Weather 
Bureau, who draws some interesting conclusions as to 
the strength of current and the amount of electricity 
Involved in producing this effect The damaged rod 
was submitted to the Bureau, together with An un¬ 
damaged rod of Identical size and pattern The crushed 
tube wm five feet long, and constituted the terminal 
of the lightning conductor It was completely collapsed, 
except for a part of the coulcal tip, which was a sep¬ 
arate piece of metal Part* of the rod were fused, and 
the bruslng solder along the Joints was almost com 
pletely volatilised. Prof Humphreys concludes that the 
collapse was fin example of the “ pinch phenomenon ”, 
i <, b squeeslng effect due to the interaction of the 
magnetic fields set up by the current The walls of the 
tube were, of course, weakened by beating, and hence 
more susceptible to the effects of this squeeze From 
the amount of fusing and crushing, and the known phys* 
leal constants of the metal, the strength of current 
appears to have been of the order of 00,000 amperes, 
and assuming the duration of discharge to have been 
0 j01 second, the quantity 'of electricity would be about 

000 coulombs. 
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Inventions 

A Pressed Steel Stairway — A newly patented 
preened steel stair consist* of a tread and riser 
3u a single sheet (he tread Isdng formed with ft curved 
nose and the riser tt militating in hu angularly ex 
tended lip these two part* of adjoining steps locking 
together when In place 

Projecting One Film on Two Screens — One mov¬ 
ing picture apparatus maj bt madt to servo two au¬ 
dience* by mean* of a mi nth jmtented arrangement. 
In one wing of hu L shaitcd hull tin picture is 
shown on a screen as usual wlilh the audhme in the 
other wing \Uws the reflet toil phturi on a mirror 
placed ba<k of the fabric curtain and at an angle of 
fortv five di greta to It 

Electric Fuses Sealed In Place—A hjhImu of Heat¬ 
ing electric fuse plug* ha* been dm feed for llie use 
of central station wamigtrH to prevnit unauthorized 
person* from tampering with the circuits The new 
fuse 1* of porcelain, with a slotted head ho that a wire 
may be passed through two more funtu When the 
end« of this wire are sealed with a piece of soft leud 
any effort to substitute one fuse for anotlur or to 
put a fuse In place when the service ha* been mt off 
for any reason, \cill be detected by the employe* of 
the electric company 

Sanitary Device for Dentist* — Among the patents 
recently granted I* one for a corrugnted i*aper cover 
ing to be placed over the expcsied parts of a dentist’s 
implement, for the puriame of protecting one patient 
against contamination bv contact with the metal part 
which has been in the mouth of another While It Is 
true that sterilization 1* largely resorted to at the 
present time, there are many Implements that cannot 
be readily sterilised Itecause of their delicacy, but one 
of these pai**r coverings used on each occasion places 
the dentists implement* bo>ond suspicion 

One Light for Several Room* —The efficiency of 
the electric lamp la doubled or trebled, a* the case may 
be bj mean* of r system recently imtenled by William 
M Grotneuur of Grantwood, N J, who proposes to 
dispose of the source of iliumination in an opening In 
the wall so that the lumps rays may be shed into two 
or three rooms or compartments at the same time This 
is said to answer all purpose where a moderate illumina¬ 
tion is desired, such us in bed rooms or hallways The 
openings Into eaih room are protected by frosted or 
ribbed glass so that tbe privacy of any of the rooms 
served by the lamp may not be Interfered with and 
shutters are provided In order that the light may be 
excluded from anj of the rooms when It Is so desired 

Focussing and Finding Dervics for Camsra* — 

Carl E Akeley of New York, who Is responsible for a 
number of lmi»ortam Improvement* in cameras for 
scientific research, has recently secured a patent on ■ 
combined finding and focussing device in which an 
oblique reflet tor 1* adapted to be brought into axial 
alinement with either the photographic lens or the 
finding lens, a* desired Tills Invention simplifies the 
camera construction by eliminating the ground glass 
and the necessity for consulting it in order to get the 
picture In accurate fotus, Mr Akeley’s Improvement 
Is designed particularly aa * feature of a new moving 
picture camera for mlenllflc work, which be has de¬ 
vised 

New Engine for Dentists —The terror Inspiring as¬ 
pect of the mgtne whlih Is part of the equipment of 
the dentists office has been removed by the lmoutlon 
of n new engine of very much smaller proportions and 
unobjectionable appearance The new engine Is cylln 
drloal In shape iy* inches In diameter and of not much 
greater length The tool to be used is mounted on the 
end of the new engine A flexible coni connects It 
with the source of current, and its operation 1* con 
trolled bv a device placed on the floor In easy reach 
of tbe operator’s foot It Is capable of four speeds 
and reverse making from 600 to 2,800 revolutions per 
minute Us action being direct, with a total absence 
of gears the engine runs almost noiselessly And with 
very little vibration 

Compass That Indicates tbs Tims— By a slight 
modification In the ordinary pocket compass It has 
been transformed into a very practical timepiece for 
Indicating the hour by the shadow of the sun In add! 
tlon to tht usual ‘isdutu,” there 1* a graduated hour 
scale with the two twelves at the North and South, 
The crystal by which the magnetic needle la protected 
has a line etched across It through the center and it 
is mounted In a bezel which permits of the glare be¬ 
ing rotatnbh moved Knowing the variation of the com¬ 
pass, nn adjustment of the glass is made to overeat** 
It, the etched line forming an angle with the North 
and ^kmth lino corresponding with the variation The 
Jnstruim nt taking held horizontally and the etched Bna 
being directed against tbe sun, the time la indicated 
bv the needle, the point of which overhangs the gradu¬ 
ated hour scale 
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Young naval recruit* learning the rudiment* of wig-wag signalling 


At the Newport naval training station. Fhyrfeal training sierdnse 


Our Navy as a Schoolhouse 

Success of the New System in the First Year of Its Operation 

By E K lloden 


U NTU quite rcMiitlv n uijuih adwuHUUcnt In the 
Navy dciw nded tnllrth uihui himself If h< was 
< upuble and In iHintst to luipiuw hliuatlf tin grtuttr 
his stiivvHs un nnaNtirnl In nink and pul If cm tlit 
other hum! lit alum til <1 Inlut tlimtloii or InuijuutU b> 
advance li« w(Mild quit 111* n* rvl*( for {,<*«! at the end 
of hla four war * iiliatnit nt Now a m w ord* r of thtn^H 
prevails In flu Nn\^ An t nllated man must atudv not 
only subjuta jh rlniiiln^ to Ida duties almiird Hlilp, hut 
ulwo If limil la tlu riu* * It h 

Indtr the hi w Nhw rigulatlonn ata 
duiilf IunIi u* tloli In (oiupulNon for all 
enlisted nun, in the Hint two \tura of 
their first enllHtmeut, who are found de- 
fleknt In common whnol brunt 1 km m* de¬ 
termined at thi training’ stations or U{M>n 
enlistment, or by examination The only 
exception to this iulc art iu* u who hove 
sened in the Navy for mart limn two 
years and those whom educational at 
taiuments arc such us to meet the re¬ 
quirements prescribed by tlu Nuvy I>e- 
portment But all mm mm study and 
receive acaduulc lu«t nation If they so 
choose even though they may be exempt 
liy existing rules 

The new regulations were put Into 
effect January 1st, 1914 the purpose be¬ 
ing to supply the imhnI for academic 
education and also to provhh systematic 
uuuua by width alt mllstod in* n and 
warrant officers may receive the assist 
Alice and encourageiut nt in to* huh al 
branches necessary to fit thun for promo¬ 
tion in the Na\y, or width will bitter 
prepare them for civil tradts at the end 
of their enlistment Until r this plan the 
ships routine includes a period oath day 
set asldu for instruction during width uo 
work is required except in «nsts of 
emergency or necessity, the Ins!ruction 
being conducted by officers of the ship 
assigned for this dutv 
An evidence of the lnUrest thi enlisted 
men ar© taking In the new ststem la 
shown by a recint rux>rt rtxtbed b\ the 
Nary Department frtan the Asiatic fleet 
giving the number of men on enth ship 
receU lug ImdiutMon Tin list follows 

( 01 n 
pulsor\ 

l 8 Destroyer ChnunccN 1*1 
l S Tug W mupatut k 
IT ^ Monitor Moimdum k 
li S iiuulHHit Samur 
V S Gunlnwit Qulros 
II 8 Gunboat Mllulobox 





Com 

\ol 




pul HUM 

unfar\ 

ll 

s 

(*unhoa t 1 It a no 

s 

> 

u 

s 

Guubout Hcknu 

TO 

ll 

'■submarine Until la 

41 

28 

l 

s 

J)intro\er Unit 

7 

25 

l 

s 

( rnlaer Saratoga 

125 

62 

l 

s 

Cruiser ( lm limati 

71 

75 


The most striking feature of the report Is the large 
numlier of men ext nipt from compulsory study who 
participate in tlasswork of their own volition Other 
divisions of the fleet show the same percentage of 
scholar* In their (rews 

The result of the system in the first year of Its 
operation la evidenced by the promotion of enlisted 
men to warrant rank. During 1914 no less than 77 
men were apisdnted warrant office rs an follows 
boatswains, 18, gunners, 20, machinists, 27, carpenters 
11, pharmacists 1 The figures for the 
past \ear are not yot available but the 
indhutions are they will greatly exceed 
those of 1914 

Not only aro enlisted men given the 
opportunity to advance to warrant rank, 
but a chance is also accorded them to 
become commissioned officers by the new 
system The act authorising the appoint 
ment each y ear of 15 enlisted men of 
the Navy os midshipmen at the Naval 
Academy wus {Hissed June, 1914 Any en 
listed man under 20 years of age and who 
baa had one year's service In the Navy 
la eligible for the examination lu 1914 
the candidates had only a little over one 
month s time In which to prepare for the 
examination which was held on August 
3rd One hundred and fifteen candidates 
were examined , five passed, three of them 
coining from the same ship, the U SB 
“ Maryland ” In 1916 thero were 66 
candidates, ten of whom passed the men 
tal examination Of these, six have en 
tered the Academy as midshipmen and 
four were ordered to the Naval Hospital, 
Washington t> G , for treatment of phys¬ 
ical defects in order that they be given 
e\ cry opportunity to qualify for appoint 
ment in Octolwr this year The five who 
entered In 1914 are still at the Academy 
and have excellent records 
The names of the successful men and 
their former rating are given below 
1014 

Name, rating and stute 
W Busk, Ordinary Seaman, Nebraska 
H S Corbett, Beaman, Massachusetts 
L Hungate, Jr, Ordinary Seaman 
Indiana 

J W Ilowe, Musician, 2d Class, Wisconsin 
W W Warllck, Seaman, California 
1915 

J G Atkins, Beaman, Wisconsin, 

T O Brandon, Seaman, Indiana, 

B F Collins, Ordinary Seaman, Illinois 
W B. Cooley r Electrician, 8d Glass, Call 
forata 


Total 207 268 



Bluejackets being taught the mysteries of wir e le ss telegraphy Here they are seen 
at code practice, taking down on paper the test mes sag es 
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Enlisted mss receiving Instruction* In the operation of typewriting machines 


Academic hutruetios M ost of tfcs naval tralHbg 





















Practical Instruction on the operation of electrical machinery 


Developing enlisted men Into practical machinist* Class for machinist mates 




Roy B. Druet, Electrician, 3d Class, Louisiana. 
H M Jackson, Ordinary Seaman, Virginia 
J B Noble, Seaman, Texas 

G. H. Bchlldhauer, Hospital Apprentice, Wisconsin 
8 L. Wells, Ordinary Seaman, Colorado 
H 8. Woodman, Hospital Apprentice, California. 

In line with the general educational schema afloat, 
academic studies now form an Important part of the 
Instruction at the several training stations where the 
facilities for this class of work are excellent Another 
agency provided by the Government for the benefit of 
the men afloat and one which especially distinguishes 
the new Navy from the old Is the 

library aboard ship Ample funds have _ 

been provided for all needful purjMwea, 
and a generous supply of books is 
placed at the disposal of the service Thus 
a battleship Is allowed 500 books for Its 
crew’s library and 300 volumes for Its 
ship's library—assuredly a 111»erul allow 
ance, and with the privilege of ex<hang 
ing old, unacceptable or obsolete books at 
frequent Intervals for now works, this 
allowance of 800 volumes constitutes a 
valuable storehouse of knowledge and 
recreation for the ship's company 
Whatever success the new system will 
attain as a permanent feature of the ____ 
navy, two things are certain It makes 
the naval service more attra<tlve and It Mot 

gives to the young enlisted man with grit 
and ambition a chance to succeed equal 
to that of bis compatriot at the Naval 
Academy, It will substitute for the care¬ 
less, rollicking, and more or lews dls 
reputable aeamon of former days, an en 
tirely new type of man>of war'mnan— 
active, alert, Intelligent and educated, re¬ 
specting himself and respected bv hla 
officers, well paid, well fed, and well 
clothed, surrounded by comforts of which 
the boo faring man of a score or more 
years ago knew nothing, with the cer 
talntv of rapid advancement in rate and 
pay If he is faithful and industrious, and 
with a possibility of promotion to the 
rank of commissioned officer 

Motor cycle-Radio Stations aa a Factor 
in Military Operations 

C ORPORAL GREENHOW JOHNSTON, 
of Richmond, Va organised a motor 
cycle squad of eight men for auxiliary 
Service In the Signal Corps of the Virginia 
Volunteers on January 21*t 1915 It Is 
reported that the military value of motor Standard 
cycles has been significantly proven by the 
exploits of this volunteer organisation 
especially In connection with portable wireless stations, 
which have been carried with marked rapidity from 
p oint to point over roads little better than foot paths, 
and readily set up and oi>erated 
The following Is quoted from a report sent by Capt 
F 8, Splatt, Type D Signal Corps Virginia Volunteers, 
to the Adjutant General of \irgtuia, relative to the suln 
Ject Of the volunteer motorcycle squad 
•' In accordance with the policy outlined by the com¬ 
ma infer of the company, this command assembled 8 
A,M^ November 7th, for mounted practice. Forty-five 
meft and one officer reported. One wire cart, one wagon 
auk tm pack moles ware uked The motorcycle squad 
mnmtlr awwtwd to the coa>r *»7 *ru used for the 
tl£4 Sto& !Dw heHWBBd left the wmory 0 AM. 
•wf ptw**M to the »t«te tatr grotmde is regular 
feraiUttt, Om fatten wi curled 


Equation exorcises were gheu for about two hour* 
followed by nettloll drill of about one hours duration 
Wire lines were laid within the fair grounds, com 
rnmiUutlon was excellent One radio station was (ret ted 
at Hyrd Park, several miles uwnv and one at head 
qunrters (fair grounds) UonnnunI cii lion was In 
siantnneoua and [>erfe< t The radio pack seta are a 
success lu every wav 

1 1 uinnot Hitoak too highly of the speed and etfl< lenev 
of the motor* vile section this brant h of the work Is 
really a side Issue of signal coijw work and has nevtr 
been authorized by the War Department I commend 



Motorcycle equad and wtreleaa apparatus of the Signal Corps, Virginia 
Volunteere 


Standard wireless pack set of the United States Army, carried on a motorcycle 

stdo car 


Its adoption by the state Tories mid ask that von r« 
ommend the same to the War Department Tht great 
speed over the jmek mules, and the ability to g»t over 
the ground almoHt as well as the pudt mules are the 
good features 

"The expense* Incident to the work by the motor 
<>clt squad have been paid by the individual owners 
of these machines Tin eoiupnuy commander approvis 
that these owners should he reimbursed for fuel and 
wear and tear on the machines out of the funds ul 
lotted for practht* drills. 

1 I consider the practice drill a success a great bt Ip 
to th« organisation' 

It may be of latere* to add that the wireless sets 
used by the volunteer organisation are of the standard 
United State* Army pack type, equipped with a pole 
made lu sections and a hand-driven generator Prac¬ 


tically no alterations nrc necewmry In conwrtlng tin 
Htandnid motor* v< Ip fitted with a slip tur into a motor 
< j< h wireless plant 

The Current Supplement 

T HK lending article, Ewtution in HhipMIdtng, In 
the (urreut Issue of tht Scifntivic American Sup- 
iomi-nt No J005 for February Jdth, 191 fl Is a rfsuinfi 
of tht wonderful progress tlmt 1ms la*en made dur 
lag the last century, ami la of particular interest 
In vliw of the remarkable demand for marine 
transportation made accessary hv current events 
Icrlal Torpedoes describes the small 
—— trench mortars with their curious pro¬ 

jectiles, w r hkh are being used exten 
slvely by all combatants lu Europe, 
and It Is fully illustrated Worn* Anted 
Zoological Parks dewriltes and lllus 
trates the gardens of (he Royal Zo 
ologlcnl and Vet limntlsation Society of 
Victoria In Melbourne This Is one of * 
series of articles tlmt are ap|s»arlng In 
the Jmjppli*mint Hihnol Rpttad of Con¬ 
tagion* Dim am* dlwusses a subject of 
vital importance In every community, to 
which hut want attention has been given 
el1h<r l>y the authorities or bv medical 
___men, Tt should 1 h read bv ev ery one 
A’j rplo'tlu* contains Interesting facts re- 
glnla latlng to the history of the most Impor 

tant material used In the war and one 
that is dull) Incoming more Important 
lu domestic use for purpows of peace 
Tcmpctaturc Inn minus in Imitation to 
tj'OHt* gives some methods of nntlclpnt 
lug <rltlcnl iieriods as rvlatod to crops 
and Is worthy of the attention of those 
engaged In agricultural pursuits A 
MctallograpUlc DcxniptUm of Hume 4n 
dint Prnnian ftromrs 1* a study of arch 
eologUal nibs from a m w [mint of view 
tlmt mnv l>e of ulllmato valm In modern 
commcrrlul prm'esHes Among other ar 
tlchH of general luttnHt in this Issue are 
Hn hrlatiit Humiliating Ffflfirncg of 
Hjmttal Colon fo) lontr Organisms 
Jllnti on Judging Diamond* and The 
Eailg Dags of tht Railroad 

Motorboat Submarine Destroyers for 
U S Navy 

P E\\S for two Imich of motorliont eul>- 
inarhie destroyers <1< signed to lun< a 
tq*M*d of at hast 11 miles an hour hint 
ho# n submitted to tin Nnrv Diparlimnt 
motorcycle Modi Is will bi const rut ted at niin at the 
M usiilnglou Navy Vaid and tinted to de 
It i mlm will tin r the engim s the designers 
projxisf to Install will dev* lop ]KJwcr for tht_ required 
high k|khh1 

Tlie I a partial nt recently obtained bids from several 
bout build* is on iinft of this Op* but thcic was su<ll 
a wLie varlalioii In the ]H>wer pro|H>H(Hl for boats of 
nppiovlinati lv tin saint size uid lines tlmt h test was 
iletiihd on to dHtiiiiliic Just how mu< h power would 
be required 

Hie boats art primarily intended fo he carried 
nltourd capilnl ships two to n battle cruiser, mid to 
fonn an inn* r proto* th< wr<*eii agidnst submarine* 
whtn a fit**! or squadron Is at anchor or cruising 
slowlv 011 station ut sea From the experiments with 
these craft however a standard tvpe of motorboat for 
submarine patrol dutv along the coasts and off harbor 
entrance* In time of war probably will be de- 
velcqied 
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Industrial Preparedness for Peace 

The Possibility of a Permanent Dyestuff Industry 

By Wallace P. Cohoe 


H OW are colon extracted from coal tar? This 
question la frequently asked by the uninitiated 
It la sometime** asked by those vho should know better 
Oue popular conception seems to be that colors rnaj 
b< produced by irnttlng coal tar Into one end of a piece 
of machinery—the wheels turn, and the colors come out 
at the other end By suitable arrangement of levers 
the machine may be made to turn out reds, blues, 
yellows and all combinations of them 

About next EaSter ladles will find that Amerlcau 
Ingenuity has not yet la*en able to produce any such 
machine Certain colors are now practically out of tho 
market Others are fast being exhausted One mill 
has thousands of yards waiting to l>e djed green 
Manufacturers are asking where thej are to obtain 
dyes when the present stock runs out 

The atory of how one Ann began to answer the ques 
tton of shortage may be inter* sting This Arm has been 
for some years successfully engaged iu the ninnufa* 
ture of hosiery It Is hunted near ( hkHgn Oue ex 
tensive line of hosiery consists of heavy cotton stock 
lugs which are dyed black These goods meet a gen 
oral demand and are sold everywhere It is a popular 
llue The dye used must be fust to wear, fast to light, 
and fast to soap and water To get this fast black, 
aniline Is used as the basis of the color 

Home months ago, my friends were confronted with 
a serious problem Aniline could only be obtained In 
limited quantities and at exorbitant 
prices. Black dyes are very heavy, that 
U to say, a large amount of coloring 
matter must be used on a pound of goods 
to produce a good shade Aniline, which 
before the war had sold around teu cents 
a |)ound was costlug as high as one dollar 
and seventy five cents per pound How 
could a hosiery manufacturer continue a 
popular line under such a set of con 
dltlODS? 

Fortunately these people had resource 
and courage They decided that they 
would make their own aniline Many 
wise men, particularly those with vested 
Interests in dyes, very solemnly wagged 
their heads. It was folly for a knitting 
mill to make aniline colors. My friends 
were not deterred, however, by this head 
wagging They decided to back their own 
judgment with their own money They 
had a plant designed It was ordered 
Baw materials were bought The plant 
was erected and Is now turning out a ton 
of aniline each day When more ap¬ 
paratus, now on order, shall have arrived 
they will he making two tons of aniline 
each day 

As some readers of the Scientific 
Aunties.it may not be familiar with the 
process of making anlllue, I wilt briefly 
outline It The raw materials consist of 
benzol, sulfuric held, nitric acid, hjdro- 
chlorlc at Id, and iron turnings Benzol 
Is a light colorless liquid produced when 
coal Is distilled either In gas retorts or 
In coke ovens The other materials do 
not need any dem.rlptli>u as everyone Is 
familiar with tluiu 

Tbe first operation consist* In treating benzol uith a 
mixture In proper projKirtlons of sulfuric and nltrU 
adds. The nitric add attacks the benzol nud there In 
produced a \ellow, heavy, oily, liquid knoun aa nitre* 
benzol This substance has a peculiar odor and on this 
account it Is used to give a j>erfum« to shoe polish* s 
and greases. It Is sometimes called oil of mjrban*. 
The manufacturi uf nltro-bengol Is conducted In a 
large Iron ussd provided ulth cooling arrangements 
ami a stirrer Into this vessel a <hargo of benzol Ik 
tun A usual charge In full sized plants Is 500 gul 
Ions Into thl* Intizol with constant stirring t* run a 
fine streum of thi mixed adds If the preper condl 
tlons bft\e Ikkmi maintained shortly after all the ueces 
nary add ha« h* * u added all the benzol will have been 
converted into nltro IhiizuI The add and the nitre*- 
benzol are separated h> gradtj the add drawn off 
and the nltro benzol Is washed and put Into storage 
ready for the next oiwralton 
The next operation is called reduction The reducer 
\h h heavy iron vessel provided with u central vertical 
shaft to which Is fastened a hcaw ruke This rake Is 
deNlgued to agitate the contents of the vessel It runs 
as near to tbe bottom as possible Hot water Is Intro- 


A MhRIlANS have a reputation for ingenuity 
and resourcefulness Aoic we are being put to 
the test Without the slightest warning ire find 
ourselves cut off from certain imports that are offal 
to our manufactures What are we going to dot 
Here is the answer of one intrepid firm It is en¬ 
gaged in the manufacture of hosiery Suddenly it 
iras confronted with a shortage of black dye—a dye 
that must be proof against wear, light and soap 
Unable to buy the dye the firm launched into the 
manufacture of its own coloring material$ It is 

an inspiring story, one of many instances of Ameri¬ 
can enterprise, showing that we oan make good when 
put to the test— Editor. 


dueed Into the vessel, the necessary amount of hydro¬ 
chloric add and some nitro-benzol are added Cast 
Iron turnings are now slowly fed Into the vessel from 
a funnel at the top When properly managed, the 
dietnhal action starts at once Iron must not be added 
too rapidly but only so fast as to maintain a tempera 
turo near the boiling point. Gradually the full quan 
titles of Iron and uitro-benxol are added This opera 
tlon requires about 12 hours. Shortly after the last 
Iron Is added the operation Is complete. Steam la 
turned on and the aniline distilled and condensed The 
crude auillne thus produced is usually but not always 


purified by distillation Iu the plant referred to above 
the reducers have a capacity of 1,800 gallons This 
size permits a working charge of 2,500 pounds of nltro- 
benxoi, producing upward of 1,800 pounds of aniline 

Thus, starting with benzol extracted from coal tar by 
nitration and subsequent reduction, aniline Is produced 
Iu these quantities daily But aniline la not In itself a 
U>e By Itself alone It will not Impart a color to a 
fabric Aniline belongs to a large class of substances 
which color makers call Intermediates From those 
Intermediates, tho colors themselves are produced It 
U seen then that in the color Industry there are e»en 
tlally three gcueral classes of substance We have first 
the crudes of whhh Ik»uxo1 toluol, naphthalene and 
anthracene are examples From the crudes, Inter 
mediates are made, of this class, aniline toluidlne, 
benzidine, phenjlem* diamine, salicylic add, benaalde- 
hjde, the naphthol* and allzarene are a few examples 
of the mnn> B> the chemical treatment of the Inter 
mediates or bv the chemical combination of two or 
more intermediates are the hundreds of dyes produced. 

The problem of the color manufacturer in hallding 
up tbe complex chemical structures called dyee may 
be roughly compared to the problem of building a phys¬ 
ical structure Suppose one wishes to build an ordi¬ 


nary house, consisting of bricks, lumber, nails, sand 
and lime All these materials are necessary but they 
in their turn must first be made from crude materials. 
Tbe bricks are formed from clay and burned Trees 
are cut in the forest, sawn into lumber* seasoned and 
dressed. Iron ore is smelted, converted* rolled into 
bars, drawn Into Iron and made into nails. Limestone 
is quarried and burned Thus the crude materials are 
made into manufactured materials and by using these 
latter the builder produces a structure. So in the 
chemical field from the crudes are manufactured the 
intermediate manufactured products. The chemist 
takes these intermediates and by various methods 
builds the chemical structure which we call a dye. 

It will be seen then that the manufacture of dyes Is 
something more than fhe mere extraction of colors 
from coal tar 

I have endeavored to outline above some of the gen¬ 
eral features of the color Industry and to illustrate by 
a concrete case an attempt on the part of an American 
industry to solve one of Its serious problems. 

Just here, we may well ask two questions. First 
Do we want a permanent dyestuff industry in Amer 
lea? Second Can we have a permanent dyestuff in¬ 
dustry ? 

Home years ago, the leading textile Interests did not 
want a permanent dyestuff Industry In America, at 
least, not If such an Industry required tariff protection 
To-day these same Interests after a most 
unhappy experience of several months* 
duration have said never again do we 
want this experience Let us have a 
permanent dyestuff Industry here in 
America We wish to be industrially as 
Independent In the matter of dyestuffs as 
we are In the matter of cotton or steel 
This brings us then to the second ques 
tlon Can we have a permanent dyestuff 
Industry in America? 

Looking at the physical side of the 
question, the amount and availability of 
raw materials naturally come up first 
These raw materials naturally fall Into 
two classes First, there are the coal tar 
derivatives which go into the manufac¬ 
ture of crudes, and In the second place, 
we have the heavy chemicals which are 
necessary In the working up of the above 
With respect to the coal tar derivatives, 
it may he said that this country has a 
supply of raw materials quite large 
enough and to spare for all Its present 
and future needs as far as the latter can 
be forecasted to-day Coal tar derivatives 
may be obtained wherever coal gas or 
coke is made In by product ovens Until 
recently tbe lighter distillates from coke 
ovens were burned, but tbe demand for 
benzol and toluol to be made Into ex 
plosives became so great that many re¬ 
covery plants were Installed To-day, 
thousands of gallons of benzol per day 
are recovered at Individual plants where 
previously they were wasted. Generally 
speaking, It may be aald that as long as 
we have a steel Industry in this country 
just so long shall we have the coal tar derivatives 
necessary for a dyestuff industry 

In the second place, we ask whether there Is a 
sufficient supply of the heavy chemicals necessary 
Most Important among these chemicals are sulfuric 
acid, nitric add, hydrochloric add, caustic soda, soda 
ash and chlorine. The answer to the question is 
most emphatically In the affirmative. In fact, we 
are making them to-day and they are being used in 
tbe manufacture of explosives. When the vast Qt^pti¬ 
tles of these materials now being made dally shau be 
released for use for other purposes, we ahaU have an 
abundance of heavy chemicals for a dyestuff Industry 

This loads, however, to a present difficulty Many 
people are willing to start upon the manufacture of 
colors at once. When they endeavor to secure the 
chemicals necessary, however, they are halted by the 
extremely high prices asked for them. This is only 
a temporary condition* of course, but it i» ons reason 
why America has not made more of a start towards 
a dyestuff industry When the war U over and muni¬ 
tion contract! are filled, then supplies of ctaetasis wOt 
be easy and prices will drop first to normal and than 
possibly to levels lower than before 
(Ooucmh as pegs Stl) 



Dye plant built by a hosiery company 
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rpjlKlUD if nothin* more lm r* 1 ■■ — - . . - — ■■■■ 

l^*portant In the conducting of I N order to give our trader* an insight info the modem military tactU s and strategy 

modem warfare than absolutely * ♦ re arranged icttb Guido ron Hortwffc, a former lieutenant of the Austrian- 

true military map*. Hungarian Army, to conduct a War Game eerie# in the column# of the ttcncNTiru 

In the eyes of the public a map Aunucut The subject will be introduce* and parried oat irifftouf the use of technical 

generally represent# a somewhat tin term #, except whore unavoidable, and every effort trill he made to present the matter 

certain guide* of mjaterloua char *° °l*orly that it con be readily understood by the lay reader The series will start 

actor, therefore the public doe* not «*** operations on a small scale working up the unit# of all three sections of the army 

realise the momentous services combined in a division, 

rendered by war or general staff The author of the series has had a very interesting career He became lieu Unant 

maps. MW, and on account of his talent as an artist, was a year lafer commanded to the 

In the war of 1870-T1, France was Military Geographical Institute of Vienna, a branch of the General Staff Ttco years 
a great deal haudlcappod by the special tralnUtg ended with an interesting commission as Honorary Ordnance Officer 

took of reliable mapa. They poa- t0 Majesty Musaffer Edin of Petiia, whom the lieutenant accompanied to the 

■ossod mapa of Germany made by Persian capital, Teheran 

the German general staff, but they Upon von Horvath’s return to hi# oten country he was promoted to first lieutenant 

never had occasion to use them. served in the famous Nadasdy Hussars He partook in the international policing 

All the warring European nations service of the Island of Crete 
are provided with war maps, with In peace-time service he was wounded by a crated soldier which disabled him for 

the exception of parts of the Bal active service and brought him the medal of bravery Under the climatic conditions of 

luma. These mapa are not handled hi# own country he had no hope of recovery , he accepted a oommi#«ion in Brazil and 

ns secret documents—clriltoas am there had active senHce of topographical and military character 

I>uy them without any trouble_but After almost two years’ struggle i« the Amazon country, he decided that the tropics 

to read them is another matter To did not agree with him and , ill wf/h yellow fever and just recovering from another 

be able to understand them thor wound, he returned to hi# home country, thence he came to the United States 

oughly, one must have a special Lieut von Harvath has followed the pi eparedness question which is now agitating 

training In every detail Every of country with great interest, and has offered his services to the United States 

fleer commissioned or non-cotnmto The present article i# an introduction to the War Game series It explain# the 

aloned, U taught the use the read importance of true maps in warfare, and shows what a wealth of information is to be 

Ing and the making of these maps. found in a modem military map In a succeeding i##tic, Lieut von Horvath will present 

Every tactical and a great man> the first of the Wa* Game series Editor, 

strategical operations are planned —— ■ ■— 


The Catholic church has one spire 
and to l<»coted In the cemetery, 
whUh hits stone wall* surrounding 
It Tin village 1ms plenty of trees 
and vegetable gardens Tin houses 
ure built of maHotirj and the Ullage 
has u good dtfeitHlvt front toward 
the west 

The creek in the N K corner Is 
lined with trees and to rather 
swampy The Island to wooded 
with a busby sort of growth also 
the groui* east are rather thhfc 
The (rwk bun tunion< leu to oxer 
flow, to bordered with gracing lands 
and In places with rushes It to 
difficult to ford, A single track 
road not nlwnjs passable crosses It 
west from the church jnrrt there to 
a temporary bridge across that to 
not passable by artillery and heavy 
train In the S W corner on a 
country road to a well kept bridge of 
wooden understmture with planks 
and railing From this bridge the 
country road goes with a short 
branch into the village and the 
other brunch goes directly east, 
< rouses the highway and railroad at 
e^n level then turns north ftonth 
from this road la a stretch of dltfi 
cult swampy ground with a creek. 


on these maps. Besides ranges for 
artillery of all calibers, the movements of 
troops, the selection of the battle grounds 
the provisioning, the quartering the dis 
posing of the wounded, In fact, almost 
every military plan is baaed on these 
maps. The immense scope of modem 
tactical operations could not be controlled 
by the Centralised General Staff without 
them. 

The providing for military maps of ab¬ 
solute accuracy Is an institution of a cen 
turyto growth It was first Introduced In 
Bavaria, and from there it was adopted 
in the early sixties by Prussia and also 
Austria Hungary 

The Germans have developed their 
maps ns well as every other detail of 
their wonderful military machine to a 
marvelous extent but nevertheless, those 
who are familiar with this subject will 
have to admit that the Austro-Hungarian 
General Staff maps are In many respects 
even superior to the German 

Nothing can show the Importance and 
the condensed Information contained on 
such a map better than a study of the 
accompanying fragment from an Austro- 
Hungarian style map 

The enlarged section on a regulation 
1 to 70,000 map occupies a square Inch. 
The 1 centimeter on the map equals 70, 
000 centimeters or 760 meters on the 
terrain* 

An officer trained In the reading of this 
map has the following positive informs 
tion at his disposal 

From N to 8 a regulation single track 
railroad runs through the section. From 
N to 8 the track is on an embankment, 
which Is Important as a line of defense* 
The bridges, three In number, are of steel 
construction, There Is a siding at the 
village where the depot la located The 
depot la outfitted with telegraph and tele¬ 
phone connections West from this rail¬ 
road In the upper corner, a hill 27 meters 
high Is marked with a triangulation point 
Bight behind this to a group of large 
treeA while on the sloping western side 
a highway come* toward the three arched 
stone understructure bridge, with wooden 
railing, which spans the creek. This road 
t urns parallel with the railroad and en¬ 
ter* the village. The road li Wide enough 
to .permit the passage of double rows of 
TSfefelw bom ways. It retains its width 
throeghoot the village. 

The tfitege he* * population of an 
$dopt% it bad matt coach service* 



Pig. 1 How aftoetag ground to Fig 2. Method of showtog elevation* by 
Wwwn by Shading polls Haag 



Seeds* of a typist) mtttary map 


the Bourn? of whhh la right under 
the top of hill 8& There to a stone 
quarry In its victulty and a road not al 
wajs passable lead* to It This creek 
runs through a ravine Its water to 
potable The hill Is covered with a forest 
of tall oak on the 8 E side and to bushy 
on the farthest northern point, mingling 
with pines Th© roads forking at almost 
right angle are first class country roods. 
In this fork to a funu and vineyard etc 

There Is no use In going further in 
order to convince nnjone that with those 
cleverlj de\ Ised signs which In many 
casoa ure pliable for finer expressions, 
one can show on a square Inch much more 
and at a glance, to those who can read 
this language, than with several lengthy 
treatises 

With this information, are given the 
alwdutely correct distances. Of course 
these distances are air line figures, which 
are nil that to needed for the artillery and 
lufuntrj Are mngc, but here another ques 
liou arlws The unevenness of the 
ttrrHln, the hills, mountains, valleys and 
other hindrances, which are sure to In¬ 
fluence the nioMments of the troop must 
In eonsldired and must h© known Just as 
exactly as the air linos for the range. 

The s} stem whUh gives the best sen Ice 
to express the unevenness of the terrain 
was lm tided bj the iustro Hungarian 
Colonel Lehman and the scale he devised 
is called the Lehman scale To make 
this question clear, it is best to examine 
the diagram, showing the plan and the 
section of a hill 

Any une\ euncsb of tho grouud amounting 
to more thau ten feet to recorded through 
this system The theory to to imagine 
that tnery hill or mountain to built op of 
slices and where those slices come to the 
surfuo* there to a \ totble line on the map 
whhh to termed a contour line In the 
nlKive diagram this Is shown very clearly 

Vfter a little closer observation the 
question looms up What to the meanly 
of the closeness of tho contour lines, or 
(he larger distances between the same? 
Tht answer to \ery simple In the flrat 
case the fall of the ground Is more rapid 
than In the other, where the contour lines 
are farther Hpart 'the wider the con¬ 
tours the ensier the nJojh* 

All thl* to clearly expressed by the Con¬ 
tour lines, hut what'Tuppens to be be¬ 
tween these Hues la not considered when 
only contours are used Whether the 
{Concluded os page 229 ) 
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Preparing to Meet a Coal Shortage 

Problems of Storing Coal 
By C E Leaher, of the United States Geological Survey 


O N the first of next 
April all w u g e 
agreements between 
the coal operator* and 
the miner**’ union In 
both the unthrm Ite 
and soft < on 1 field* 
will t x pi r i Tlie 
agreements now In 
effect wt re mad* In 
the bituminous tit Ids 
In 1914 for two wars 
and In the anthrai Iti 
fields In 191J for four 
year* No out is now 
In position to state 
whether or not (lari 
will tie a shut don n at 
the mints liefort the 
Ilf w ligrts tm id** urn 
reached but us long 
as tht re Is u jkjksI 
billtj of such a con 
tingen* \ tonsaincrs of ™ 

coal for self protw thm 
should pit part to nu*e! It There Is 
a small stock of anthracite In tin 
hands of the * hard-coal railroads 
u]nui w filth the retailer and small 
consumer can deiieml luit no stored 
supply of stiff t*ml exists against 
which the ordinary conauimr tan 
draw The railroads and their 
large users of coal have already be 
gun storing and there are now be 
tween 3,000 000 and 5,000,000 tons 
of soft coal in stotk piles, mostly of 
an emergency ihuraUer 
Although tht miners’ union has 
expressed a willingness to continue 
work at the mines after Apill 1st, 
during the progress of negotiations 
the exjierteucc of the companies in 
past jeais Indlmtts that time will 
be lout through temporary suspeu 
■ions and that there la always the 
possibility of deadlock and a strike 
In some portion of the coal fields 
It Is Just this possibility—cessation 
of mining operations through sus 
pension or strike with resultant 
lack of coal supply — that i« begin 
ldng to cause the user of coal, the 
* Innocent byatamUr,” to vender 
seriously over what he will do to 
meet the contingency The coal lu 
duatry, particularly the bituminous- 
tx>al Industry, U a hund to mouth 
uffalr Probably the greater part 
of the soft coal mined 
is sold or wintracted 
for before it Is tout hod 
with pl(k and shoytl, 
and most of It Is used 
almost as warn uk U la 
retched In ordinuiv 
time* tht only supply 
of coal ulKtvt ground 
N that In railroad tarn 
In triin*lL, and this 
quantity when the de- 
mand la as strong hh it 
has been for the past 
stverul months will 
suffice tin MUiHttim rs’ 
needs for but \m ft w 
days at most For 
the riillrou ds fac 
♦orbs mills Kindt* th 
and thousands and 
thousands <>f Mini II 
users of coal lie diut 
ting off of ewn n i k a 
tiou of the supply foi 
so short a thm ns a 
few weeks or months 
Is a serious mutter 
and one that calls for 
foresight and prejmra 
tlon 

Coal-mine operators 
and owners are not TJ* 

prt pared to store coal 
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A type of coal storage and handling apparatus suitable for Industrial plants, locomotive stations, 

quantities from 104)00 to 20,000 tons 
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Concrete pH, 300 feet long by 100 feet wide and 28 feet deep Capacity, 13,000 tons of 
coal, under water Coal unloaded from cars and reloaded by means of 
locomotive crane and grab bucket 
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Reecreenlng apparetw for eeel 


The ooul i» picked up trom the stock pile* «t Lbe rlcht, ia a crab btw 
m*chln« By moftaa of rkwatoism>*d •crwwtb* vat tot\ ptA tump* 
rare or pikd to on* aide mm In ih* ptoture ma 


bucket whlefc may 
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tor ntek aw 

It* mn tor t 


Shipping mines a 
oqqlgped to dumjnftnl 
from mine 
carefBrough the tipple 
Into railroad cars, and 
where operators (as 
in southern Illinois, 
during the past year) 
have undertaken to 
store part of their 
product, they have 
been under the neces¬ 
sity of unloading coal 
from railroad cars on 
to tho ground and re¬ 
loading as the demand 
for tho coal arises A 
great many coal mines 
In this country, par¬ 
ticularly in the eastern 
or Appalachian fields, 
are located in narrow 
k valleys and have no 

ground space dose by 
on which satisfactory 
storage facilities can be provided 
This disadvantage might be largely 
overcome, however, If the mlue 
operators were able and willing to 
undertake storage on a large scale 
The greatest difficulty arises from 
the cost Tho average coal mining 
ojienitlou Is conducted on such a 
narrow margin of profit that, all 
things considered, the Individual 
producer Is not able financially to 
undertake tho storage of Ills prod 
u<t, but even If the producer wore 
in lKwttlon to keep on hand a large 
supply of coal It should not he 
stored at the mine. The logical 
place for storage la at or near the 
point of consumption 
The carriers of coal—the rail 
roads—can uot be expected, of 
courae, to store coal except for their 
own use In tho anthracite region 
the comparative smallneas of the 
field and the close relations between 
the operators and the railroads do 
permit storage in un admirable 
manner, of the excess of production 
oyer consumption During the last 
summer the domestic consumer of 
unthraoite did not, to the extent of 
former years, take advantage of re¬ 
duced summer prices and lay in his 
whiter supply of fuel and the re¬ 
sult was that to keep the mines 

_ going at anything like 

the normal rate, the 
anthracite operators 
were obliged to turn 
their product o\er to 
the railroads for stor¬ 
age. It has been esti¬ 
mated that at the first 
of this year the quan¬ 
tity of anthracite In 
the storage piles of 
the hard-coal roads 
was not less than 6,- 
000,000 tons. It is 
maintained that tbla 
la the natural result 
of slack conditions, 
last winter and last* 
summer, and bqpnot 
been done to meet the 
possible contingency 
of a strike, but it 1» 
comforting to know 
that some coal la 
available, In tho event 
that there should be a 
prolonged shutdown 
of the anthracite 
mine*. It should bo 
pointed out that this 
quantity la amah and 
that It ha* not been 
fife dWulgud Just wtmt 

sties «rd Hi storUfo. 





26,1916 

If ®tock pile* consist of the larger or domestic sixes, 
the wpply will last for several week*, or perhaps 
longer! depending, of eourae, upon the demand which. 
In torn, depends upon the 
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head crane®, which, in torn, form a part of traveling 
bridges of the type® shown In the accompanying 11 
lustration® The coal for the Great Lakes trade la 
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delhered to the lower lake porta, such aa Buffalo Erie, 
and Cleveland, bv rail from Ohio Pennsylvania, West 
Virginia and t-astern Kintmky It 1 a dumped into 


weather, but If the stock 
constat® mainly of the 
smaller or ateam rises, the 
domeattc user® will be 
lltth&Mroefited In view 
of Uflr uncertainty, it U 
clear that the bestfSpy for 
the consumer aud*«e re 
taller to prevent a short 
age is, before the first of 
April, to store the coal that 
he will need 

No aueh stock of soft 
coal it available In the 
event of a suspension of 
mining in the unionised 
fields, notably those In 
Pennsylvania, Ohio, II 
ltnols, Indiana, and the 
southwestern states, those 
dependent upon coal from 
those fields must turn for 
their supply either to the 
non-union fields or to their 
stock piles. Even were 
the nan union fields (in 
West Virginia, Virginia, 
Kentucky, Alabama, and 
the far west) able to pro¬ 
duce sufficient coal to meet 
the demand—which they 
are not—the railroads 
tributary would not be 
able to move the coal to 
all sections tvecause of lack 
of cars and locomotives 
It Is true that a great 
quantity of both soft and 
hard coal Is in storage at 
the upper end of the Great 
takes, at Duluth and 
Superior, and adjacent 
points a quantity probably 
l vet ween 6,000,000 and 7, 
000,000 tons, but this coal 
Is regularly stix ked at 
those points and Is re¬ 
quired to supply the nor 
mal consumption in the 
northwest, that is, from 
Minnesota, west to Ne¬ 
braska 

For his own protection 
the consumer, large or 
small, should, then, hare 
n stock of coal with whkh 
to tide over time® of short 
age, whether due to labor 
troubles or labor Rhnrtagc 



* nw boats arid trans 
lHvrtisl to the upper end of 
the lakes tlther to Chi 
tutfo nml Milwaukee or 
Duluth iiml Suiartor Thin 
mosenunt lakes plan of 
lourNc in the Mnnmt r, 
dining i In t j m i) n Hon of 
luivlgiMlon Irum tin boat 
the coal mh n into storn^ 
plhs to wait the wInnr 
duimud In the mirfhwist, 
to RuppU \\ hU h niioMii r 
shipmiiit in rail l* iuwa 
AftO lb fort, hi log j,u( 

t(» (His for tin last time 
the Hoff coal is iHrtfullj 
Hcr«*uiiHl ami si:ted to < Jim 
lnuto tin flma (hunhI by 
imnurous uhandilngn 
Ihe HiiupUHt, ami imi 
dentully tDo most. t \j*n 
alvo way of storing uml in 
In railroad cars The 
accompanying illustration 
Nhown ] amU rt s Point 
Pier yards of the Norfolk 
& Western Kaltroud, at 
Norfolk \a well stocked 
with i mil Tills t oh I whkh 
is in the yards awaiting 
Ihe in rival of vessels Into 
which it will Ih* dumind 
(»vir the unloading pUrs 
Is reully in ttunrit and can 
not properly be (ailed 
storage coal * 

One of the commonest 
methods of building up 
storage Ik by means of 
dumping from temporary 
wooden trestles Long 
narrow piles ure thus 
made vurviug from a few' 
IWt to JO or TO feet i n 
luight The coal is rmiv 
(red from these storage 
lieupa either by hand 
shoydlug or by median 
lial means, su<h as sham 
show 1 h, grab lmikits or 
locomotive craneH This is 
usually t« rmod imer 
gemv storngi * and is frt 
qui ntlv resorted to by the 
rati loads It Is also in 
common ubo At rt full yards 
and bj small Industrial 
plants \ large iierceutago 
of cowl that is now or will 


at the mines, or to Inabil 
ity of the railroad® to de 
liver because of lack of 


Temporary storage piles of coal to meet an emergency are often of this kind The small locomotive crane 
and grab bucket unloads the cars and piles the cosh When the coal Is wanted, the process is reversed 


h* luid by to liiHure a sup¬ 
ply, next April will bp 
handled in this way Tin 


equipment, or by reason of 


tii At (ost of sm b a plant is 


severe weather conditions 
The economical storage 
of coal, even on a com 
paratively wnall wale, ex 
cept, perhaps, in dwellings, 
requires A ccrtalp amount 
of equipment and Involves 
a flnam lal outlay The 
particular method to be 
adopted depends to a ccr 
tain extent upon the kind 
of coal Anthracite does 
not take fire from spon¬ 
taneous combustion and 
can, therefore, be heaped 
to any height desired, and 
it does not crumble or 
break up seriously in han 
dllu£, a® does most bitu¬ 
minous cool The conical- 
pile method In general use 
in the hard-coal region la 
probably the cheapest sys¬ 
tem of open air storage. 

On the upper Great takes 
docks both anthracite and 
bituminous are stored in 
quantity every winter, in 
loafi, narrow heaps. The 
coal is joft tm© these heaps 
*nd tailed from them by 

meop* tf ct*S 9 *hett buck ?«* p»jfey of tool st Lambert's Point yards of Ih e Norfo lk and Western Raflmd awaiting ihe arrival of 

ota i ro afi pp do d item ever nnmU 



small but flu <>|h rating 
u>Ht 1 h high ranging (n< 
cording to flguriH <onipiled 
by th< Inti rnatiomd Rail 
WHy tutl Vhwk la t Ion) 
from 10 to TO tints, or 
over, per Ion Bitter laid 
out uml equipped plants 
HUih qh shown in tht at 
Lomjvanylng llluntrattonK 
the first cost of w hit h, a< 
cording to the huuu nu 
thorlty may vary from 
Ipak than n dollar lo a* \ 
oral dollars jh r ton of 
storage cai»uU\ an said 
to unload and load t*ou] in 
quantity for Ihi u nts or 
leas pir ton Intiri«t and 
depredation on tlu plant, 
and Interest on thi monev 
invested in thi ston'd (oal 
are to be added to the op- 
«ruling costs of tnuise, to 
urri\c at tin total umt of 
storage The figurin will 
vary gn atly w 1th i (men¬ 
tions bqt at immt the cost 
enn In (oiiHlddel a cheap 
insurance agninst shortage 
targe convocations, suth 
hr the companies which 

(Concluded on page 22 0J 
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Strategic Moves of the War, February 18th, *1916 

By Our Military Expert 


A BOUT everything that has been written regarding 
fltrateglo movement# of the war has been solely 
baaed on the assumption that the a Mod Hue*—and 
properly, so far—have existed purely on the defensive, 
the viewpoint of the observer has been of this cbarac 
ter and, In all probability, will mi continue for some 
time, or until such time as developments permit a shift 
of activity to within the territory of Teutonia, If it 
ever comes 

Examination of the map of the territory before and 
behind the western line suggests very strongly that 
Germany's ideas as to her military Integrity were <*ou 
corned solely with tho offenshe the location of fortl 
hod points U slgnlfWunt, for there exists no such chain 
of permanent fort Ideations as France has been cum 
jelled to build hut instead, simply enormous In 
trenched camps covered by strong works, behind which 
an army of Invasion may mobilise aud from which It 
may thrust 

The location of the contending lines to-day shows 
clearly how the tlrst thrust was delivered—a gigantic 
pivot on Met* to chop down through Luxemburg, Bel 
glum and northern France, directly against the heart 
of the land, Paris Below Metz, now covered by the 
famous Verdun St MUriel Pont ft Mousaoil salient, the 
line practically parallels the frontier between France, 
Lorraine and Alsace without much sway one way or 
another And the natural geographical frontier that 
Germany secured as a fhilt of the Franco-German 
war ha* stood her In good stead It la a fact that 
there are no permanent defenses of forts along the 
line of the Vosges, not even at the passes, the reliance 
of the German General Staff having been placed so 
securely upon assumption of the offensive that the 
natural strength of the mountain was considered suf 
fident for mere holding purposes. 

The opposing lines, of course, front each other In 
this section as Immovably as on the lines farther 
north, yet no great offensive In the section between the 
groat salient and Belfort has been attempted by Ger 
many, for she Is merely holding on there. 

Germany’s real line of defense lies along the Rhine 
which In the southern section Is closer to the Entente 
lines than at any other point The great fortresses 
of Metx and Strassburg cover the flanks of the lower 
sector of defense, and the way for a speedy shift of 
forces has been prepared by the construction of rail¬ 
way lines on both sides of the Rhine, and it is further 
backed by the lnbospltallty to invasion of the 
Bcfcwarawald, the Black Forest section, with its for 
bidding terrain 

Behind Met* and Straaaburg are the 
great railroads for concentration and 
supply of field forces. 

It is not Inconceivable that the for¬ 
tunes of war may so change that strat 
egic necessity, such as the crushing In 
one or both side* of the salient formed 
by the northern pert of the line, or the 
necessity for shortening the line through 
a falling off of man-power, may some 
time dictate the wisdom of a general 
Teutonic retirement to the Rhine. The 
possibility now seems remote—but It la 
by no means out of the question But If 
this Is ever done the war will seem to 
have started all over again, with Ger¬ 
many Intrenched on a line shortened by 
something like 17b miles at a saving of 
between five hundred thousand and a 
million men with the great river Itself 
as a definite barrier to further allied ad¬ 
vance, one that must be forced at a tre¬ 
mendous cost and a line that is secured 
by fortified points, with the most monu¬ 
mental defenses that military science has 
been able to devise 

Thww powerful places begin at Strnss- 
burg, extend through Mayence, Cotton* 
and Cologne iiud ure supplemented here 
and tin re by lc»eer works of strength. 

These points are example# of fortified 
tamjra, un Germany depends upon the 
mobility of her forces for real defense 
InMtad of no re fortifications which to 
h< r are but jtolnts of support. Neu Bret- 
sat U Unstutt Kitsch and lHedenhofen, 
though are fortresses whkh find their 
grcHttut utility a# barrier# on inviting 
roadways 

The Rhine fortlfUntlons are each located St Strategic 
IKiInts, on or near rivers which they control. Cologne 
la the key to Rhenish Prussia ami the groat railway 
system that radiates in all directions, Coblens controls 
the confluence of the Moselle and Un Rhine Mayence 


covers the Main, while the lower fortresses guard a 
portion of Germany that Is essential for the supply of 
munlUons of war 

Both banks of the Rhine are equipped with military 
railways that extend from the Swiss frontier to that 
of Holland with ut least fifty lines of railway touch 
lug the eastern bank of the river, for supply and speedy 
disposition of men In turn, this Rhine railway la 
bat ked by many others paralleling the front—and each 
one ha# been built with military utility overshadowing 



commercial use, the country has been developed com 
merclally to fit the railway system, not the reverse ' 
Cologne and the neutral territory of Holland cover 
the great gun works at Essen, which, In itself, la behind 
the barrier of the Rhine, necessitating exposure of a 
flank to attack from the interior o$> Germany should 
an enemy succeed In penetrating fa)Tenough to begin 
operaUons against this depot Erupt* for neutral Hoi 
land cannot lie used an an avenue df advance 


When the Russian “ Steam Roller ” was launched to 
the first days of the wsr, It seemed as though It should 
be a comparatively easy matter for a powerful force 
to strike through toward Berlin, for the Russian fron¬ 
tier seems to He close to Berlin, Bat the geography of 


the country, of the frontier, is all to favor of the Kaiser, 
as an advance through the southern finger of eastern 
Germany, with a length of line which such a movement 
would demand, is instantly menaced on the fle^k by 
the northern extension of Germany, that section almost 
tipped by the lake region where veq Hlndenhurg leaped 
upon the Russian hosts. 

To begin with, the eastern frontier is merely an arbi¬ 
trary one, unmarked by any natural features, the real 
frontier should be, for Russia’s benefit, the line of the 
Vistula, from Dauxig, through Thorn fortress, to War¬ 
saw, then south to Prsemysl and on to Gsernowlts, 
along the Dniester Should the result of the war per¬ 
mit, Russia would be a material gainer by exchanging 
that part of Poland west of Warsaw for tha portion of 
Bast Prussia east of the Vistula, it might even be a 
handicap to her were she to merely take territory with¬ 
out Insisting on the exchange. 

So the Russian threat against Berlin la not nearly so 
great as might seem at first glance This frontier la 
also defended A tremendous intrenched camp lies at 
Danxlg, covering, with its companion stronghold farther 
south, Thom, the curtain of the Vistula, the Intervening 
crossings of the river being held by powerful bridge¬ 
heads, with a system of railway communications ex¬ 
isting as excellent as that on the other front, the rail 
way crossings of the river guarded by the fortresses of 
Gaudena and Dlrschau 

Konlgsberg, a j>owerftil fortress at the mouth of the 
Pregle, supplemented by Mem el and Pill an, extendi 
protection to East Prussia. The fortress of Boyen, near 
Lotseu In the lake region, covers the eastern arm of Ger 
many from an advunce by the south, Its defense ampll 
fled and strengthened by the character of the country, 
forbidding to an Invader, yet easily susceptible of de¬ 
fense 

Farther south, the German line of defense la covered 
by mile# of marshes that are only practicable to an 
invader when the rigor# of winter have frosen every 
thing hard, in the gaps between such sections, fort¬ 
resses bar the way Bromberg backs up the defenses 
of Thorn and covers the railway leading across the 
Netxe, while powerful Posen Is astride the valley of 
the Wart he 

On the Oder, Glogau Interposes between an invader 
and a tempting road to Berlin, while the Intrenched 
camp of Netaae covers the flank 

But aa ever, Germany's principal reliance la in her 
wonderful railway system It has been said that dur¬ 
ing the first year pf the war whole army corps, Intact, 
were shuttled across Germany time and again, fifty 
thousand men. In less than forty-eight 
hour*. When the accompanying artillery, 
horses, supplies, munitions and trans¬ 
portation are taken Into account. It seems 
almost unbelievable that such an amount 
of freight, living or dead, could be han¬ 
dled as a body, yet the story of Ger¬ 
many’s shifts of force has been proved 
too i)ften to doubt 

There Is practically no change on 
either line at the moment of writing this 
article, local activities have occurred, re¬ 
sulting In the occupation of Usdetko by 
the Russian forces to Bukowlna, render 
tog the security of Gsernowlti leas sure 
to Teutonia. On the western line the 
efforts of Germany to better her position 
against an expected drive continue, with 
the loss jf a few French trenches to 
places, oAet by gains to others. 

Cdhlald Ctrai far (to Laboratory 

T HE customary glass dust covers used 
to Gur laboratories on various instru¬ 
ments are rather Urge, exceedingly 
bulky and quite easily broken. To ob¬ 
viate toe use of sudh oovers, a pro¬ 
fessor in one of the western universities 
has evolved the Idea of using transpar¬ 
ent celluloid for the protectors.^* 

Ukase covers have the advantage over 
tooet of glass because they are light, 
they take up much less room because 
they may be bent to almost shy shape, 
the cost la moderate, and finally they 
cannot he broken. 

The oSUuloftd may be purchased at 
nearij every stationery store to sheets 
of any rise. The pattern of tha cover is 
traosd on tot sheet. After the sheet Is cut out, botes 
are punched at fctervkls around the edges and small 
eyelets fksteued thsrita. The cover may then he 
dosed by too inbartto* of a num b er of common paper 
fasteners. 
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Remarkable Art Casting by a New Process 

Faithful Reproduction of Sculptured Objects and Plant Life Now Realized in 
Bronze, Silver, Copper and Other Metals 
By Robert G Skemtt 


T HE founder has told the 

sculptor here, time after time, 

that he must make changes 

in his model If he 

cast in metal An 

swered that the did masters did so-and-so, the man of 
trade and patented processes has uniformly retorted 
** Oh, yes, but that la one of the * lost arts,' and we can¬ 
not do those things to-day ” 

Alfred Lena, a New York sculptor, has recently dem 
onstrated that the art of the old masters Is not a lost 
one, at least not all lost, and he has proved In the 
most practical way that objects of great delicacy of 
form can be reproduced In metal with on astonishing 
nicety of detalL By way of evidence, he has exhibited 
floral pieces in bronse, slLer and copper 

made from living models, and his metals r- -- 

have been caused to flow through chan¬ 
nels of extremely smalt dimensions, and 
then to branch out at the terminal cnv 
ltJes forming perfect replicas in every 
particular 

For Instance, one of the examples of 
hli combined skill and method la the 
clustered bloom of the milkweed Fifty- 
six separate thin stems radiate from a 
single parent stalk that Is, in Itself of 
modest else, and at the end of each tiny 
arm there Is a perfect blossom In bronxe. 

Not quite so good from the botanists 
standpoint, but yet more remarkable as a 
technical achievement than the foregoing 
Is the bloom of the wild carrot cast in 
iJawson copper Here Mr Lens has sue 
ceeded in getting some exquisite results 
In many of the terminal blossoms—any 
one of which would be declared itupogal 
ble by the best of the professional art 
founders. The crinkled leaf of Scotch 
kale has also offered a splendid test for 
this new found method of molding, and 
becomes an object of art when perpetuated 
In bronse With equal facility the com 
plex modeling of rare orchids has been 
reproduced faithfully in bronse and sliver 
But Mr Lens looks upon these floral 
pieces at mere incidents in the testing of 
his process designed primarily to enable 
him to reproduce in metal the utmost 
freedom of design. In short, to permit the 
sculptor to be untrammeled by the limita 
tlons Imposed by the art founder who, In 
hls turn, is restricted by the more or leu 
complex apparatus which lie employs. 

Not only can Mr Lenx exercise the ut 

moat liberty In modeling but he is able to - 

cast In metal dlrc<tly from hls original Various 

wax u sketch” This makes for upon 

taueity, grace, and Iteauty — 

of texture in the metal - 

reproduction. 

Heretofore the sculptor 
has been obliged to make 
a gelatine mold from hls 
"sketch,” and, after re 
moving it from the orlg 
Inal model, be has then 
to cast In that flexible 
mold a replica In harder 
wax This second wax 
model Is not plastic liko 
the “sketch" and it is 
difficult to work away 
any purfaoe Inequalities 
that may appear It is 
this model that Is used 
by tho founder Mr 
Lens does away with this 
duplication of work and, 
as a result, saves time 
and expense, sod, what 
is still note Important 
tq tbs grtistr makes prso 
ttcsll/ a reproduction of 
f tw*a*afch ,f taUJof its 
orlftfajU ohhrm and Just 
f as it tvm from the in- 
sptnd Angers of its , , ■ j 


creator—obviously, a great stop forward In the art. 
The principal reason for his success lies In the 
character of the materials which Mr Lens uses for hls 
molds This (s a mixture of earths that he has dls 
covered only Hfter u great deal of experimenting, aud 
he freely admits hls debt to the peoples formerly oc 
cupylug the Americas of to-day Samples of their work 
now extant show that the artist of the centuries long 
gone had the cunning needful to give hls metals won 
derful fluidity and knew the sort of material to use for 
hls mold, which would permit him to reproduce lines of 
beauty and any delicacy of design With the gold aud 
silver and copper relics of those far-off times have 
come down to us tell tale mixtures of earths and from 
these Mr Low has obtained a clue which has made 











Various ^eohnens of plant Bfe reproduced in metal by a new carting process 


V 



Above t Cluster'd bloom of tho milkweed reproduced In 
SroDw Note the remarkable faithfulness of the i^prodm 
tton, wren to tb« naautwrt details Ott either “Me Two 
statuea Id nietst mate by the new process. Practically no 
SoUlrlng has been douo on these statue* t they appear In the 
form lu which they left the mold. 


hls own striking results possible Mnn limn that 
because of the uaturt of hls mold mixture lie 1* not at 
all hampered by proportions but hu\b that lu <au cast 
objrt ts of anj sis* Ibis is a gnat advance In (In art 
The molding mixture Is so tine that It envelops 
the model Intimately and ocr) line and contour 
letups Its Impress when tb< limstment 1 h dried and tho 
waxen figure la melted out After I wing luated uuxh r 
atcly so an to expel all traces of moisture tin mold is 
ready to receive the molten metal, and becaime uf the 
non conductive character of the earths used this ui 
velope snim so little of the heat from the fluid metal 
that the latter flows freely through tho narrowest of 
pnssagtn and keeps on moving until It bus Ailed up out 
l)lng larger unities as Illustrated so henntlfully bv 
some of the floral pieces 

-In most modern processes the figure de¬ 
sired In mil) a Biunll i«irt of the total 
^ weight of the casting This is because 
. numerous feeders ' are required to curry 

I the metal to ev cr> part uf the mold and 

these branches must later be cut tnmy 
from the central castings and the points 
of contact obliterated carefully and 
pntienll) In the cases of the statuettes 
illustrated and the flowers shown but 
little inctul in < xccss of that visible was 
needed and mil) trifling work has been 
required at a single point of exit to re- 
inovi the metal that filled the small ca>lty 
through which the wax of the original 
' sketch was allowed to escape 
There Is quite as much of art as there 
Is of craft lu Mr I an* s method and 
while the fundamental secret of his sue 
cess lies In the formation of hls mold still 
u considerable part of hls remarkable 
achievements la due to the c-onditlon of 
hls metal Just before teeming as well as 
the wuy in which he n< tuoll) pours it Into 
hls mold In the case of the floral pieces, 
the flowers or foliage are pickled This 
destroys the woody fibre and gives the 
plant a leathery consistency that adds to 
Its stability of form When this boa been 
surrounded by the earthy packing of the 
mold, and the latttr Is dried out then 
heat enough Is applied to decompose the 
vegetable matter and It Is exiled lu the 
form of a gas How completely this dis¬ 
solution Is effected Is made clear by the 
character of th© metal castings. 

The International Catalogue of 
Scientific Literature 

T HH Smithsonian Institution reports 
that the European war has interfered 
*** seriously with the work and tho finances 

- of tbu International Catn 

loguo of ^tlentlfk Lltcrn 
turn In normal times 
this enterprise was geu 
crall) In a rather pre¬ 
carious financial condi 
tlon, and Just U*fore the 
war the receipts and ex 
pcndlturcs of the London 
( ontral Bureau Just 
balanced fcSulw r I pilous 
amounting to nenrh $0, 
000 n A car due from five 
of the Ik Ulgt rent eoun 
tries have boon < Ither 
delnyed or s1op|>ed M the 
war The lto)ul Nmlet> 
has niHde a grant to 
make up most of this de¬ 
ficit for the first >tnr of 
the wur but additional 
funds now appear to be 
urgently needed It Is to 
be hoi>od that Amerluui 
Institutions and Individ 
uals will do their shore 
toward tiding over the 
difflf ulties of this ex 
treineh useful and ini 

__—J imrtant undertaking 
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THE FRANKLIN 



Simplicity andResults versus an 
Eyefull of Motor Mechanism 


J OHN TIMBS, the histo- 
rian of American inven¬ 
tion, says that the history 
of every mechanical develop¬ 
ment has been from crude 
directness at the start to ex¬ 
treme and burdensome com¬ 
plexity— then to a finished 
simplicity that makes the com¬ 
plex stage seem absurd. 

* * * 

Fulton’s Steamboat had a 
single cast-iron cylinder and 
one piston. 

Marine driving power was 
at the stage of enormous 
quadruple expansion engines 
when Parsons invented the 
Steam Turbine in 1884. 


In Belfast, Ireland, in 1897, 
was invented a new type of 
turbine fan for moving air. 

This application of the turbine principle 
to the rotary fan , moving vastly larger 
bodies of air than was ever before possible, 
has in less than a generation set many 
lines of invention forward fifty years and 
has all but revolutionized certain well- 
known industries. 

It is this principle that is behind the 
Franklin System of Direct- Atr- Cooling 
—the biggest step ever taken in the simplifi¬ 
cation of the Motor Car . 

* * * 

Think of it! Here is an engine with 
no water to carry, none of the annoyances 
that go with water—freed of the 177 parts 
of the complicated water-cooling system. 

If you want a clear idea of just what it 
means to get rid of these 177 water-cool¬ 
ing parts, step into a repair shop. Look 
at the honey-comb radiator, with its 5000 

cells, its pipes, pump, 
connections—a com¬ 
plex system of small¬ 
bore water passages, in- 
vitingtrouble from leaks, 
from mud and sediment, 
from freezing and boil¬ 
ing. 

* * * 

Look at the Franklin 
£ngine! The only mov¬ 
ing par t'm the Direct-Air- 
Cooling System is the- 
air-suction fan, and m that 
fan is itself part of the fly 
wheel . 

Nothing to get loose, 
nothing to break down, 
nothing to oil ? nothing 
to adjust, nothing to re¬ 
place. 



With thla complicated, trouble-inviting water-cooling system, compare tha simplicity of FrmnkUn Direct- 
Air-Cooling—its only moving part • powerful turbine fan , which Is itself part of the Ay wheel No watar 
to carry—no leaks, no free sing, no boiling. The Franklin ta the only car (hat can run 100 miles on low 
gear, regardleaa of locality, waathar or road conditions, and It holds ths world's raoerd for oil joonomy 
—1046 miles on a gallon of oil 


C»r—f7QJG rot in’* v t S t 
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FRANKLIN AUTOMOBILE COMPANY, SYRACUSE; N. V, 
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THE FRANKLIN CAR 

The Most Advanced Type of Motor 
Construction in the Automobile World 


Inspect the Franklin chassis! Notice 
the freedom from all torque rods and 
reach rods. Notice the one-piece fasten¬ 
ing of the full-elliptic springs—eliminating 
the usual links, pins and other forgings. 

No superfluous parts to driving system. 
The single-unit direct-connected starter 
does away with the gears on the fly wheel 
and the attendant shifting mechanism. 

The transmission foot-brake does away 
with fifty per cent, of the usual rods, rod 
ends and pins. 

* * * 

Consider for a moment what such sim¬ 
plicity means in the life of the car, in the 
ease of control, the saving of time, 
trouble and upkeep expense. 

It is the mechanical complexity of the 
average car that drives its upkeep cost so 
unreasonably high. 

Nobody knows this fact better than the 
Used Car Dealer, who is confronted every 
day with the problem of selling cars with 
too much machinery. 

The motorist who takes efficiency as his 
measure of value, rather 
than quantity of mechan¬ 
ism, shoula know the 
Frankltn Car —the most 
advanced type of motor 
construction in the auto¬ 
mobile world. 

* * * 

The fundamental de¬ 
sign of the Fraftklin is so 
far in advance that the 
earliest Franklin Cars 
produced are doing good 
service today. 

The Franklin was the 
firstfour-cylinder car built 
in America—and a six- 
cylfhder car when cars in 
general were still in the 
four-cylinder stage. 


The Frankltn cylinders had valves-in - 
head thirteen years before automobile de¬ 
signers in general took them up. 

The Franklin was the first car with the 
throttle control —first with the single intake 
trunk —the first to establish automatic lu¬ 
brication—the first to use full-elliptic springs 
without reaches —the first light-weight car 

and the only flexibly constructed car today. 

It is the policy of the Franklin Company to build 
a car that will perform a service for the man who 
owns it and for the dealer who sells it. 

* * * 

The Franklin is the only car that has averaged 
32.8 and 32.1 miles to the gallon of gasoline in two 
National Tests. It is the only six-cylinder car that 
ever went 55 miles on a gallon of gasoline. 

It is the car that is absolutely free from tire 
troubles , and delivers its owners an average of 9630 
miles to the set of tires. 

It is the only car that can run 100 miles on low 
gear , anywhere, any time. 

It is the car that holds the world's record for oil 
economy —1046 miles on a gallon of oil 

It is the only car men and women, old and young, 
can nde in all day without fatigue. 

It costs less to run than the cheapest car made 

Performance, service, not “features”—this is the 
principle of the Franklin Car. 
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Tb« Franklin Quail whlbtUd to tin Eofinwrlni Class at khi WoKMtw Polytechnic Institute as a 
demonstration of finish*! shnpHcity in motor cor dstign Notice the freedom from all torque rods 

and reeoh rods. Notice the one-pteoe fattening of the full-elliptic springe -eliminating the usual links, 
pine end other forgings. Consider whet such simplicity means in the life of the car, in the ease of 
oontrolf the earing of time, trouble end upkeep aspen*#. 


PRAjNKUN AUTOMOBILE COMPANY, SYRACUSE, N. Y. 
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Oxy-Acetylene* V/elding and Cutting 


Metal Manufacturing 
Simplified by 
Welding 



■ h?r 


Becau*e of its greater economy 
and the better quality of work 
done, oxy-acetyleue welding u 
being adopted, m preference to 
older method., by thouwnd. ol 
9 *aUty of Joint impoutbie by any <*Atr proems manufacturers of metal product! 

It I* repUcing rivet ted threaded and brazed joint* with better union* at le»* co*t Practically 
•very metal manufacturer can avail huiudl erf thi* economy in metal production. 

In nearly all cases where two piece* of metal are to be joined in manufacturing, conatmction 
or repair work, oxy-acetylene welding provides the best and cheapest way 
Weld ad joint* are eaiily made a* itrong a* any other part of the piece and sometime* 
stronger In addition where subsequent finishing is equired cay-acetylene welding leaves 
the metal in perfect condition for machining 

Quick, emergency repair* on important machinery, nght on-the-spot by cay-acetylene welding 
oftentimes more than pays for necessary spparatui by avoiding tic ups ui production and 
expenaive replacement* and attending delays. 


Employs Prest-O-Ute acetylene service fur¬ 
nishing tha Wig hast |imU of Dmeohfsd Awtyli 


generators. hvfsetiy 


uda watyliM ii 
drisdofsanod i 


fied -maka* better weld* and « che ap er to un. 
Necessary equipment ia not expensive. Ws 
furnish high-grade apparatus for (Canada 
175) i randy to-uee acetylene supplied under 
liberal ecrvloc ptaa at additional cost. Adapt¬ 
able for oxy-acetylene cutting with the addition 
of special cutting apparatus. 


Thar# are I mp artant savings possible In all metal manufacturing, 
rapsdHm and eonatruction work. 

Wa have thoroughly Illustrated literature on Oxy-AeetyUne Welding 
and Cutting for free distribution to interested parsons. Ask for It* 


The Prest-O-Lite Company, Inc. 

TKm WsrfsTs Largest if a bars mf Dfssofasd Aeefy/ene 
Main OflWea and Factory Canadian Ofttoa and Factory 

111 Speedway, Indianapolis, Ind. Marritton, Ontario 

S3 Branch** and Charging Plante 



“The English masses 
are thoroughly aroused 
to the seriousness of 
the war,” says Victor 
Murdock in “Out of a 
Darkened London.” 

Here is an interesting, thought¬ 
ful, Anglo-analysis that will give 
you a new understanding of the 
real attitude of our English 
cousins toward the greatest 
crisis in their history. The 
article will appear in the 
February 26th issue of 

CollierS 

TBS NATIONAL WUKLT 

416 Wtst 13th Strut, Ytrk Ckj 
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It may further be pointed Ottt that In 
respect to the above raw material* the 
tutted States la more Independent of oot> 
side sources of supply than la any com 
pot lug nation The American manufac¬ 
turer Is dependent on South America for 
his supply of nitrates to be used In the 
manufacture of nitric add and on Ger 
main for potash to be used in fertiliser* 
Aside from these, no material of lraiort 
ance is controlled by outside conditions. 

The plant necessary to a dyestuff In 
dustry can tie designed and made In thU 
country During the past few months 
manufacturers of plants have responded 
nobly to the (till* made upon them for 
new' tvpes and large production. They 
have been compelled by the stress of dr 
cumstances to accomplish things which 
thev never thought they could nceom 
pllsh Tradition and the fetish of fan 
cled European superiority have been 
cost to the wind* By cooperation be¬ 
tween chemical engineers aud maiiufue 
turera, all types and slaca of plant neces¬ 
sary can be made here 

From the physical standpoint then the 
prospect appear* bright Few difficulties 
are to be met Of the*e, none is lnsuper 
able to trained men We can have a 
dyestuff Industry in America if we go at 
It properly We may be Independent of 
Europe for our colors If this nation as 
u nation determines that It will be Inde¬ 
pendent To do this, the nation must cast 
aside all carefully nurtured superstitions 
of European origin. It must be prepared 
to be patient All Interest* must cooperate 
He must concentrate If these detenuina 
tious are made and adhered to, then the 
thing Is accomplished. 

Coming Restoration of the Missis¬ 
sippi u in Important Artery 
of Commerce 

(Conetuttcti from poor 210) 
in handling river traffic, doomed, and 
boat* will be tied alongside the concrete 
walls where they will be loaded and un 
loaded by steel cranes and package con 
ve> ors Modern machinery has sounded 
the death knell for the occupation of the 
roustalamt and the bugmgoo of present 
traffic conditions—the cost of shore hun 
dling These shore expenses, In the past, 
have been higher than the actual cost of 
transportation, and when they are ellm 
1 imted the river cities will be served by 
1,000-ton steel barge* of the type now 
building 

An illustration of the possibilities to be 
found In the use of the river for freight 
purposes Is that of the tow boat 
44 Sprague,” which plies between Ohio 
river points and New Orleans as a coal 
carrier during the high water season* 
The “Sprague” can tow 66,000 tons of 
coal down stream on one trip, and can 
push 40 empty barges up-stream on the 
return trip at a fair rate of speed De- 
- spite the fact that the M Sprague ” Is only 
available for service during the high 
water season, its owners have found It 
extremely profitable as a shipping ven 
tore 

The Inland Navigation company, a |9, 
000,000 corporation, Is building a fleet of 
86 1,000-ton steel barges, all to be 
equipped with wireless and the most 
modern equipment These boats require 
such a light draft that they can traverse 
the entire 2,000 miles of the waterway 
at a speed of from eight to fourteen knot* 
an boor during the entire navigation sea¬ 
son* One a month can be built in some 
of the small southern shipyards, so their 
installation la simply a matter of the 
completion of the modern terminals 
needed to make their use a successful 
venture. 

“ Mississippi steamboating,” Mark 
Twain wrote, u wa* born In 1812, at the 
end of 30 years It had grown to mighty 
proportions, and in lea* than 80 years it 
was dead*” The railroads and the tow 
boats killed the steamboat and, In turn, 
the lack of improved terminals baa killed 
the tow boat, so that it no longar ia used 
on an extensive seals on the fiver 

44 Whan there used to ha 4*0p0 qUam 
beau and 16,000 scree at coal tamai «&d 
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registered Deal** Patents sod nnl-rs* 

••Is secured. 

A Free Oplslea as to the probable patent¬ 
ability of an invention will be readily given 
to any Inventor furnishing us with a model 
or sketch and s brief description Of the 
device in question All communications are 
strictly confidential Our Head-Bee* on 
Patents will be sent free on request 

Ours is the Oldest agency for securing 
patents it was established over sev en ty 
years ago. 

All patents secured through us are de¬ 
scribed without cost to patents* in tbs 
a c UMl fl e Am er i can. 

MUNN A Ca 

183 Broadway WuhiirttBdfli| New Vest 
great* Officer Of F JtrsM, Wmkb+m. A C 
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A WONDER IN ALUMINUM BOLDER TtuabMO- 
wt. strongest and beet aluminum welding compound ersr 
Invented New. met dMoovety So-J atretnum Dees 
work H Urns end cost of wading No tax. Pesetas torch 
Used by U S Army and Navy WkereLtd at England. 
International Motor leading automate maoufostaersaai 
taut welding plants. Sample bar M.SO tSJW per lb. 
Write to Dept A So-Lumlnum Mfg Co 17M Breed way 
New York Chy Soto Manufacturer* and DMrfbuton. 


Write to Dept A So-Lumluum Mfg Co 17*0 Breedway 
New York Chy Sola Manufacturer* and DMrfbuton. 
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STANLEY ••45" PLANE 

SEVEN TOOLS IN ONE 


frtiscnsrtSsz ,%±« fsu 

A very practical and use¬ 
ful tool for Carpenters, Join¬ 
ers, Cabinet Makers, Pat¬ 
tern Makers, or any artisan 
interested in wood work¬ 
ing of any description, 

LIST PRICE, $7,00 

Far Salt fcy AM Hardware Detiers 

8 s ltd for *$>scisi 11 -mm Booklst 
dmcribinm in dstslf this most 
irusrmting tool 

Stanley Rule & LevelCo* 

Nkw Britain, Conn. USA 



1X7HETHER you tea machinist, a foreman. a 
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yowsucoasedettood* largely on secon ds ssvtd. 
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Watch It Carefully 


ntfto soA trading *oow*, M ttade Memted, 
one of Twita* river friends, said, M there 
want s lantern from St Paul to New 
Orleans and the snags were thicker than 
bristles on a hog's back, and now, when 
there’s three dosen steamboats and narj 
barges and rafts, the Government has 
snatched out all of the snags and lit up 
the shores like Broadway and a boat's as 
safe as she would be to heaven' 

This Is why rlrer men believe the time 
Is ripe for the restoration of Inland 
navigation on the Mississippi, for thej 
say, the Government has done Its share 
of the preliminary work. 

General Staff Maps 

(CoNc/uderf from papc 221) 

sloping Is e\eu or whether It changes 
abruptly and unevenly 1 m not i>er<eivnlile 
from such a nmp 

To Improve this Colonel l^ehinmi In 
vented his clever scale In tlieon he eon 
sldered the terrain at a meroatorial plan 
Which means a flatly spread country 
Ignoring the fact that the enrth Is a globe 
Since those maps are taken up at the 
scale of 1 2G000 or 1 12WX) this involves 
small sections and the differences an 
later easily adjusted to the globe sjatem 
Next to this Lehman has considered the 
light os a parallel and not a central light 
then he stated that If n perfe< fly flat sur 
face of a square inch would take off 100 
ruys of tills iwtrallel light, thru the same 
surface would appear white ou the map 
Now, then, if that surface Is elevated at 
one end, ill the eyes of the military map 
maker, it will get darker for the simple 
reason that (according to lA>hman s 
theory) « fewer number of light ravs 
will fall on it 

Once this Is understood the student of 
military maps will very easily see the 
character of the terrain Isitween the con 
tour lines. But to make the degree of 
delation directlj readable one has to 
train his eyes to the shades of the slopes 
The best maps are those where the scale 
U expressed by Hues These lines can be 
easily compared with a sj>eclnHy pre- 
pared scale of the degrees 

To abow other unevennesses of the 
ground, special signs are adopted such as 
ravines rocks, overhanging walls etc 

The Military Geographical Institute of 
\lenna Is one of the most completely 
equipped establishments of its kind It 
is a school for officers who possess special 
ability in these lines and who are cow 
manded to attend tills par titular study of 
making and correcting mllltnrj majw 

Every section Is revised at ten year lu 
terrain. In wooded countries and where 
through cutting the forest undergoes lw 
portant changes, such revisions are mode 
eveu oftener Thus the records of the 
country a terrain are kept as netarly up 
to date as possible 

The work of procuring foreign maps Is 
not so interesting for the United States 
There are no tendencies toward enmity 
with neighbors, yet, even so good maps 
are or such valuable aid to the army that 
no money should be spared to procure 
them. 

The making of maps from the point 
where the mapping squad receives its 
three or more triangulation points to 
start with, points astronomically fixed 
which are marked and established by the 
land title institution, to the point of the 
finished product, is a long and tedious 
process It Involves nil the engineering 
sciences applied to military needs and all 
the most improved methods of reprodur 
tion and printing involving color proc 
and lithography 
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Preparing to Meet « Coel Shortage 

(Concluded from pave 228) 
furnish electric light and power at Chi 
cago and New York, regularly maintain 
large stocks of coal These companies, 
which use slack and the cheaper grades 
of coal, have several ejects In view in 
storing) not the least of which is equalts 
ing the cost of their fuel by buying only 
when price* are low 
It Is well known that soft coal is liable 
to take Are by spontaneous combustion. 
It was formerly supposed that the sulfur 
to the ooal was to some way responsible 
tor this phenomenon, but it is now gen- 



Are you contributing 
to this load of junk? 

Most of it is here because 
of rust the great destroyer of 
sheet metal products. And 
most of it is here unnecessarily, 
for you can have rust-resisting sheet metal 
The Grand Pnze awarded Armco Iron at the 
Panama-Pacific Exposition indicated Rust-Re- 
sisting Property as one of the special character¬ 
istics of Armco (American Ingot) Iron Welding 
Quality was another 

ARMCO IRON 

Resists Rust 


This award is a victory also for the 
judgment of tvtry manufacturer who r 
like those mentioned in this advertise¬ 
ment, has adopted Armco Iron for his 
product 

Armco Iron resists rust as no ordin¬ 
ary sheet metal can, because it is not 
only the purest iron made but the most 
nearly perfect in respect to evenness 
and all other qualities that form the 
basis of rust-resistance 



TV Rw> Owt|( Gu Htst 
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ln« Armeo Iro*c Vnw v/ 
Amcoi purity hi real u { 

fftlvMlriNc will cjuUmM any 
o4b#r M«A by TV Kdwarta 
Mil Co Cincinnati, O 



TV I. F Burw*er to Fort 
Way a., lad uwv Aravo 
Iraa In hi well know* u 
demand smoUm ***** 
din, which «a|ny Ui akt 
on Koaii of their nitty a ad 
d stability 



The use of pure and lasting Armco Iron i* 
practicable in grave vaults and caskets The 
Gallon Metallic Vault Co , Gallon, Ohio, The 
Champion Chemical Co and the Springfield 
Metallic Casket C o , both of Springfield, Ohio, 
and the National Casket Co , all use Armco 
Iron in their products 

You can get many products made of Armco 
Iron Armco Iron Roofing is sold by most 
tinners and hardware stores 

If you have any trouble securing sheet metal 
products of rust-resisting Armco Iron write 
to us 

Write for Book, 44 Defeating Rust” 

This book is for makers, sellers, users of sheet metal 
products Send for it Deride now to contribute no 
more to the Junk pile Get the book today 

The American Rolling Mill Company 

Licemei Manufacturer! under Patent* granted to 
The Internniwnal Metal Productt Company 

Boa 770, Middletown, Ohio 

BRANCH OFFICESt Chicago Pittsburgh Detroit New York 
St Louie, Cincinnati, Cleveland and San Francisco 


The trade mark ARMCO carries the asaur* 
enre that iron bearing that mark la manufac¬ 
tured k>y The American Rolling Mill Company 
wtth tbc skill Intelligence and fidelity aeeod 
a ted with iti product* and hence can be de¬ 
pended upon to poneti in the highest degree 
the merit claimed for it 
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THE AMERICAN ROLLING MILL CO 
Box 770 Middletown Ohio 
Please send me Debating Rust and tell i 
why Armco Iron, 1* beat for 
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their concrete foundations and ramparts are called upon 
to withstand unusual concussion and strains The stoiu , 
sand ind umtnt must he of unquestioned quality 
In the fortifications at Lgrnnnt and Mullets Ke) s horta Hancock Wads 
worth Slocum. Mon me Stic 


rnont 

>n»r Mott Totten ind bihuyler and in making 
tlic Brookl\ n Portsmouth Button Norfolk 
\ nrd**, at Went Point Annapolis, and 
of barrel# of 


concrete improvements at 

Charleston, and Phihdclphm Navy \ ards, at 
elsewhere, the L nited State# Government has used hundred* of thousands 


ALPHA 


"rSTCEMENT 


—the cement that is tested hourly by chemists that is the product of 25 years 
erience m cerncnl making, the cement that comes in bays stamped 


’xpcri 

Gutranlecd and that must always more 
before it can be slopped 


than meet c\cry reeugni/ed lest 


Ask the AI PHA dealer in your community for 
the 80 paye illustrated book, 4 Ai PHA Cement 
—How to Use It” which gives detailed direc¬ 
tions for making dozens of everlasting farm and 
home improvements with ALPHA the Guaran¬ 
teed Portland Cement If you don t know the 
AI PHA dealer, write us, mentioning what you 
are planning to build Address Dept b 
ALPHA PORTLAND CEMENT CO. 

GmmtsI OffioMi Easton, E*. 

S«l« OOfM: Tort. FUlwMphU, Bn*km 

Pttoburfh, StfiuUi 
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English Walnut and 
Paper Shell Pecan 
for Zero Climates 

ExounniiT KAimniL ro« uwn mtowat am imirr 
H rtaai* to nmh tWt trtM pm at toa 414 paraM of latitude 
doae to the Canadian Border with winter temperaturefnrbe- 
luwmo muatnoaaeawruagtKl vitality No other*could aurvlve 

(HJ1 HOME MOW* EKUSH WAUtmi from home-rowu aeed are sates* akat 
»L.. Muii trwa. Bearing Orchards harm, produced ftM par acre 19/1 
Wa ate k—fosartm far tardy arrfhaatod Pacaa tress. Amu ranee of hardiueM is well 
eatarnished by the 49.9M Iraaa to rm s tems d « »■■* t > be seen at rer rerarr la 

Fskywt tea mttre aut d Kachaator _ ,, . 

Waiart pto— >rs to *• Mma m lmdm d hardy aal trees far mttmdd stoattes la aartfcata 


SOBER PARAGON 8 weet*o& 

On* era# brought S3$,$0O PLantfor profit lor pleasure or f 


_all " 

•lr*a« *kato «6uW 


AQTH 
HESTNUT 

On* era# brought *J*,eow riant tor prom ior pleasure or for decoration—plant a 
thousand trees or a single one A sets to plant in am dmataa. or In k tlsilii 
Succeeds In drouth in frost in poor soli and ui on •trrp hllWdea—the roughest of lands 

Emery tree mm ship this spring bora chestnut* tost se e sen 

RANERE Everbearing Raspberry s.ttis~ tw. 

Lssd— sugar; Wight crime* hanks wary day hem Je ms til Ke taW 7k**r-g, 

Tea ter pkattoa 4k **to« w* Mealy rear toUs tto» awa. Uttssi s to aay safl. 

WdT Fiftieth Yssr in Busmen —Our Golden Anravemry Souvenr 
Rose Free with every order 

Our 1919 Catalog and Planting Guide includes 
Nut Culture in thm North, tolls you horn when i 
and whore to plant MAILED FREE on r* 

GLEN BROTHERS. Inc., 

GUnwood Nurseries. (Established 1866) j 
1774 Mein St* Rochester, N Y 



Maybe your boy will some day 
build a world-famous canal—a 
bridge to ■pan some mighty 
stream. A taste for engineering 
can be developed into masterly 
ability by the right schooling. 

Tha lAnstHsmsAta of lbs host aohoola us 
bo found Is Stribnor'a HaSulno s w ry month. 

If datoilod InfomuSon to disked. address 

Scribners Magazine 
School and Couege 
ServiceD epar t men t 

Scribner Building, Fifth Avenue 
Room S* * - JVefep yorK 


eralty understood that what realty takes 
place when coal is exposed to the air la a 
my slow oxidation or burning, and that 
If confined, the small amount erf heat thus 
generated accumulate* until It la suflU 
elt nt to Ignite the coal It baa been found 
that the dHiigei of spoutuneou* combustion 
la ojiHi atorage can lie readily decreased, 
If not ellmluatcHl, bj limiting the height 
of the pile and b> having the heaps well 
ventilated Tht large storage plants now 
being couHtructod at the Panama Canal 
are designed to hold a total of over half 
a million tuns of coal In exposed plies 20 
foot deep At that depth eath square foot 
of storage spin*** will hold half a ton of 
coal A convenient and ready means for 
detetmining when a atorage heap is be¬ 
coming overht ntcd Is to drive a small iron 
rod i>r plpo into the coal If on removal 
after being in several hours, the bar Is too 
hot to be held In the bare hand, the coal 
may lie considered near the point of lgni 
tlon and should lie dug out and watered 
Storage under water will absolutely 
prcvtnt sismtaneoua combustion This 
method has been Installed In a few locali¬ 
ties, uiitablv In tlu middle west, around 
ChUugo, but has not come Into general 
ubo because of the coat Out of the first 
largo plants for submerged storage of 
coal was built In Illinois by the Western 
Electric < ompuny, more than eight years 
ago The oual was dumped from cars 
on treaties Into concrete-lined pits and 
flooded At the Isthmus of Panama sub¬ 
merged storage la being provided for 
150,000 tons of coal 

It has been suggested that abandoned 
rock quarries now full of WHter Hre good 
pits la whkh to store coal, and the Idea 
appears to lie sound The coal could easily 
be put Into and taken from such holes In 
the grouud bj means of a locomotive 
crane and grub bucket iKmbtless some 
of the abandoned quarries at Quincy (near 
Boston), at Milford (near Worcester), 
and at East I A>ng Meadow (near Spring 
field) In Massachusetts, or those at Bed 
ford and Bloomington, Indiana, at Joliet, 
Illluols, or some of Hie old slate quarries 
near Philadelphia, and granite quarries 
around Baltimore, will be found suitable 
a* regards location to transportation 
facilities aud as regards idee and depth 
to warrant their use us pits for the sub 
merged storage of coal Most of the Ulus 
trations In this article appear by courtes> 
i»f the Brown Hoisting Machinery Com 
pany 

Errata 

T HE art hies on The Potash Famine 
and The Amerli un Declaration of Eco¬ 
nomic Independence which appeared In 
our issues of February 5th and Februarj 
lJth, respective!}, coutnined a number of 
tvjiographlcHl errors. lu the diagram at 
the iKittom of page 148, “ sixteen thousand 
lbs.' should read “sixteen hundred lbs” 
Part of the legend under the diagram was 
omitted, namely, the explanation that the 
‘consumption of potash la calculated in 
pounds per hundred acres of arable land.” 

In the second article, on page 177, at 
the middle of the third column, the 
umouuts are given in “millions” Instead 
of ‘billions.” The text should read, 
‘ The colors for our vast textile industry, 
with on annual output worth $1,040,000, 
000, our leather, paper ink, paint and 
varnish branches, with a total output 
valued at $1,550,000,000 and scores of 
minor Industries, originated chiefly In 
Germany The complete list would ha of 
great length * Near the bottom of this 
column the reference to the “output of 
so-called coal tar crudes ” should read as 
follows “The monthly output of these 
products at present is about 12,150 tons 
(This Includes 880 tons of synthetic 
phenol The 750 ton* of ben sol required 
hi Its preparation should therefore he de¬ 
ducted from the above figure, leaving a 
net total of 11,400 tons.)” And on page 
184, at the entf of the first paragraph, 
11 eighteen thousand tons ” rtould be 
changed to “fifteen thousand tone” as 
the annual rate of mahufacturtnc artifi¬ 
cial colors by twelve America* wpafiWA 



LATHES AND SMALL TOOLS 



m STAR”mE££ 
W£ LATHES 


StXICA FALLS MFC. CO. 
695 W.*i r 
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Friction Disk Drill 

FOR LIGHT WORK 

Haw These Oramt Adoantapee 

TW spent can b* Inifiuitly chanfcl trow 0 to M40 
without rtoppltiff or tWfilwi bell*. Povar spHto cm 
be iraHuMKi to Jri.e will) rjuaJ Mfety Sm eaatkH 
or lariwt drill* wUbltt U* r»hfc a wothtoffd ecu—ay 
tn tiiM end (ml nrinf In drill brMkocc, 

Send far Drill Ca tcd opma 

W. F. & Jno Barnes Company 

Be tiy itoto 1172 
1909 Raby Street 




Diamoad Holder 


The up-to-the-minute Holder—with she 
points and a "shock absorber ” Worth 
knowing about Send for circular 

MONTGOMERY * C0 , Tool Mongers 

105-107 Fulton Strost Now York City 


[ Fal Corlui Engine* Brewer* 

|f]4 and Bottler*' Machinery 

Thm VILTER MFG CO 

$$9 CHntmn Street Milwaukee, Wig 

Experimental and Model Work 

Etoctrtcal lurirmnaqti ud pbtt Minhlnin 
Inrendoeu Dtw l o p ed. 

Iperial Toole, Otoe, Gear Cutlinf, Etc. 

HENIT ZUHR 32 -M Frukfwt St, Nmr TwkCRy 


iHESCHWERUTLL STAMP ‘lO. 
~.MHL SiA*rPS i t I iGi.-HLS 
BRIDGEPORT CONN. 


DT TDD17D Emrt Masofadarwa 
KUDDLK Fb Jobbing Work 
PARKER. STEARNS * CO* 

2M 300 Shofftold Avo * Brooklyn. N. Y 


MODELS 


bfiiljM'jU nULt-LNU 


a Magical Apparatus 

Orend Book Catalog Over M0 sngrav. 
tnss a«c. Parlor Trloke OatalorTrea. 

MAKWKA 8C0 H ml a rtw in. WkUk Aws—.HowTorfc 


Mi’iOHCYI.u:, 
^iiii Car ; 
•^at'.ARr; 


Jn*t PablUhed 

Motorcycles, 
Sido Cars and 
Cydccars 

CtotoadjgNMOMS 

fcncnawrMtu 

lUtsurtBuan: 

I Mou.B folding platoa. 
Priaa.ai.fO M*foal< 


•nwtloi malpfonanoo, operation i 

ThU work traces tbs motorcycle from its 
wrlleat forma to the approved modela of 
the present day It outlines fully the oper* 
a tlon of two and four cyda power plant* 
and all Ignition, carbarettou and luhrica 
tlon systema In detail. DMcrlbea all rep- 
reaeatattve types of freoPtagtna dutebee, 
variable speed gear* and power transmis¬ 
sion system*. Gives complete instructions 
for opera ting and repairing all types Con¬ 
siders fully electric self starting and light¬ 
ing systems, all types of spring frames and 
spring fork* and show* leading 
methods. 

Tha 
rider 


•Wrtnjl 


JSIKd 1 

- jg enfde 

demand; tht 
locating rreaf 
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aVbAL EVIL, ETC 


Bf PROP CVtSAR LOMRRO 0 O 

* k (WK»w5it/.r 

VsL V, MAN’S PLACE IN NATURE 

*, THOMAS H. HUXLKY 

ULLUSTRATKO) 

.VaL VL SOCIAL STATICS (HI ORDER 

■) Br HUUKXT SMNCtt 

VaL VIL FRAGMENTS OF SCIENCE AND 
LESSONS IN ELECTRICITY ’ 

■r JOHN TYNDALL 

wjW (JUBSTMATKP) 

Q^tbRijtnericRn 

Sfcte ^^lBg£5s 


Don’t Be a Man With a Hoe 

-A LITTLE HIRED M AN—“ BROTHER 
TO THE OX M —ALL YOUR LIFE! 

Stop grubbing with your little hoe long enough to look 
around upon the great world about you 

In this land of equal opportunity, prove your right to stand on an 
equality with the highest by choosing now the only path that will 
lead you to real success and that broad outlook on life without whu h 
the material rewards of success are mere dross--start today to culti¬ 
vate your brain by scientific reading, by study, by daily association 
with great scitntific minds 

This is a pcicntihc age business, agriculture, war, tre dl umduited ilong 
scientific lincb—by the successful 

In proportion as his brun is cultivated just so far 13 man removed from the 
ox and the ass 

In this, the most pur lentous p< riod in the World's history, your country 
needs its l>est brains Don t be a “slacker* —a (onscript, lx? a volunteer—a 
grenadier—a leader in the great armv of modern progress 

Lay up for yourself an liUtlleclitdl assat igainst ag( ami the time of adversity 
which neither moth nor rust can corrupt, nor ihnves breik in and sted 

Are you still thinking in terms of the Middle Agtsr*—The miasmas of ignorance 
and superstition wt re dis|>cllid ovi r fifty years igo through tht efforts of Darwin 
and his fellow scientist the stories ot whose wonderful discoveries are told in - 

he unit * it mtrs him sum 

DARWIN- SPENCER-HUXLEY—TYNDALL — LOMBROSO 


Books that Startled the World and 
Agitated Society with a Revo¬ 
lutionary Ferment 

These great scientists studied life from every 
angle They will help you solve its prob- 
tane They will open your eyes to an under* 
coding of its mysteries —to an appreciation 
of dir potentialities 

No other books are so replete with ideas 
that can be turned to practical advantage by 
the unscientific reader You t tnll want to 
read them not once, but often, and each time 
you will find fresh entertainment and discover 
new food for thought 

The story told tn The Origin of Species is as 
mMerfut as any tale oj oriental enchantment 
This book revolutionized modem thought 
Where formerly there was chaos of specula¬ 
tion and theory, it substituted a revelation of 
Nature's immutable laws 
We are seeing the results of the application 
of these laws in the physical and mental im¬ 
provement of the human race Their 
application to economic problems has 
already added untold millions to the 
wealth of nations 

Tides of These Wonderful Volumes 

VoL‘ I THE ORIGIN OF SPECIESi 

SURVIVAL OF THE FITTEST, 

ETC Bf CHARLCft DARWIN 

Vol. 11 THE ORIGIN OF SPECIES t 

AFFINITIES OF ORGANIC BE¬ 
INGS, ETC ft? QURLRS DARWIN 

VoL fIL EXPRESSION OF THE EMO- 
TIONS IN MEN AND ANIMALS 

RrCHARUES DARWIN 

<MANY 1NTWSHNG ILLUSTRATIONS) 

VoL IV* THE FEMALE OFFENDER 1 

THE CRIMINAL TYPE IN 


Prof* Lombroso’s Book on 
Criminology 

As an illustration of the wide scope of this 
set, there is the volume on The Female Of 
fender, by Prof Lombroso No mort start 
ling revelations can be found anywhere than 
those contained in the picture he draws of 
one aspect of the underworld in this liook 
The Social Fvil is as old as ere it ion We 
find references to it in the records of the 
earliest civilizations The dost endants of 
Jezebel and Mt&sahna are to be found in 
every stratum of society The lair of The 
Scarlet Woman" is located in almost every 
community No study of Sociology there¬ 
fore is complete that does not take into 
account her malign influence, and the correct 
measure® neces&ary to combat that influent e 
Prof Lombroso’s work made an epoch in 
criminology become of (he wide ®cope 
systematic ch trader of his researches 


A Handsome New Edition at Less 
Than Half Price-NOW 

Notwithstanding this greit reduction in 
price—1 prue absolutely impre'Cedented for 
books of this charirter- the b<M)ks are issued 
in a style superior to that in which they have 
ever appeared before 

hach volume is 8 inches x 5 l 4 inches 
The binding is a rich, dirk green, silk nbbed 
cloth, with gold paneled links, finished with 
gilt tops and silk head bands 

The volumes are printesl on a pure white 
piper in large clear type 

I here art many llluslr ltions in h ilf tone 
which are just as interesting ts tht text 


■ The Library ot the world s urea test scirntuu gives 
the Mine air of distinction and discriminating uste to the 
home as would a valuable painting by a world famous 
artist, or a choice piece a furniture by Chippendale 
3her*ton H«ppelwhft« or the other great eighteenth 
oentwry crafttmen 


MAIL COUPON TODAY 

*w MRURihis all tto risk and ihimh In the mafmfarntrtn* we were 
aSli %o make a vary favoraWa noatnri wftb Mmt* u Appleton a 
Ce~ tee publUkm ot tfcm nlotwatad book*, foe Uurfotto print from 
IMIIM ptatM, a am edition of the works of Pywfa ftp«*w Hu * 
Jo Tyftdafl aad Lovbroao roauirM In tbr Ubmry of Ow Worw 1 
ffimtaaf WritaiNil CdortWomSuwiHiDlWilae worm bava atao made 
Ik upMftm to aaeura very low **am tor printto* aad btodtaa on Urn 
■RWBmthat wgl keep Ue pUota wendtly at work or But only 

to earn bock-bnyen naond uuWUy J to 

S^6«M^wailCr^t**atoWRtWi prtea eUekva ra m . 
tfcertgM to aovama rttkout node* 

Money back if not a* r*pr***nt*d. 
BUT SEND COUPON NOW. 


Show me a man f $ books and I will 


tell you what he it” once declared 
one of our big captaint of induttry * 


ATTACH COUPON A>1D $1.00 
TO YO U R LETTER HEAD 

Bruaiwtek Sabaorlptlofi (a Brl Am 3 30 

44f Bniamlck Bid* Now York Clfy 
Knetoaod la $1 00, flm payment on the 7 volume wt nf The World a 
GreatMt HoleotUti to be ahtpppd chart* prepaid 1 wrve to remit 
•l 00 a month tor Us montha fultowtnt mHpl ul books, nr u> mura 
tham at onoa If not aa re pru o oa uxl you to refund my $1 0o 











The Science in LEE Tires 
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Technical Requirements 
of Perfect Motor Tires 




1— Puncture Prevention 

2 — Resiliency 

3— Secure Traction on Roftdway 

4— hong and Uninterrupted Mileage 


How LEE Tires ABSOLUTELY Meet 
These Requirements 

1— Pumture is prevented by a succession of overlapping im¬ 
penetrable small discs which are so arranged m the body 
of the tire that they preserve complete pliability while 
forming a perfect armor for carcass and inner tube 

2— Thty possess supreme resiliency secured by the use of the 
highest grade rubber- -vanadiumized 

V Reliable trution is assured by a carefully worked out sys¬ 
tem of checks on forward, back and side slippage, firmly 
anchoring car to wet roads and pavements when brakes 
are thrown on, and which bite the road from any angle 
when power is applied 

4—I ong and uninterrupted mileage is secured (a) by using 
material of the highest, wear-resisting quality, vanadium- 
ued by the exclusive LEE process, (b) by hand building 
and (c) by the elimination of puncture and blow-out 




PNEUMATIC NON-SKID PUNCTURE-PROOF 

irt rendering amazing mileage in every sort of country 

On any LFF Puncturt-Proof 4 ire delivering less than 

5,000 MILES OF SERVICE 

an adjustment is made under a written GUARANTEE 

1 F.F, Tires Remain To-day the Only Pneumatic Turil 
Guaranteed Puncture-Proof Under a Cash Refund 

WRITh hOR ShW BOOKLET “IT’ 

LEE TIRE & RUBBER COMPANY 


Look up Lee Tire* 
in your Telephone 
Directory 


Manufacturer* of Rubber Good* tince 1883 Distributor* in ell 

CONSHOHOCKEN, PA. P CitT 


V:\ 
























March 4 1416 


Munn & Co , Inc , Publisher* 
New York, N. Y. 


Prit t 4 1 ( ont * 












































I%>V* 

*»;♦> 


WHITE TRUCKS PREDOMINATE 

The Advantage of White Truck 
Predominance to White Truck Owners 

LARGE sales, volume double that of the nearest competitor— 
warrants a degree of service to White Truck owners that no 
lesser distribution could support. It also involves a breadth 
of transportation experience that no smaller organization 
could possess. WHY not purchase your trucks from the 
largest truck makers in America ? 

ONI Y twHAND PRIZF for Motor Trucks, Panama-Pacific 
International Exposition, San Franthco 
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THE WHITE COMPANY 


CLEVELAND 
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Largest Manufacturers of Commercial Motor Vehicles in America 
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T HE fourth annual volume of MOTOR 
TRUCKS OF AMERICA is ready for 

distribution 

I HIS publication is unique since it contains 
* photographs and detailed specifications of 
the principal motor trucks made in the United 
States—furnished, checked and approved by the 
manufacturers themselves It is the one absolutely 
authentic handbook of American motor trucks 

OPECIFICATIONS are conveniently and uni- 
^ formly arranged for comparison Essential 
facts are presented without bias, concisely and 
helpfully In addition, the volume contains an 
illustrated article, " Devices That Make For 
Motor Truck Efficiency " It aims to prove that 
buying a truck should include the installation of 
the best known devices for making the truck 
fully efficient 

CACH year this handbook has attracted wider 
^ and more favorable attention among truck 
manufacturers and agents because of its absolute 
dependability It is also valued by men who 
are thinking of buying trucks, and who desire 
unprejudiced information, free from personal 
interest and solicitation of motor truck salesmen 


INQUIRIES for the 1916 edition have already 
* been received from all parts of the world. 
We will send a copy, without charge, to any 
address, if requested on business letterhead 


THE B. F. GOODRICH COMPANY 

AKRON, OHIO 



Hauling Problems Now are Simplified—the 
Introduction of PACKARD Light Service 
Motor Trucks Insures Dividend-Earning 
Delivery for Every Branch of Traffic 

T HEY are true Packards all the way through—of the same quality and stamina as 
the 10,000 Packard heavy trucks now servmg successfully in more than 200 lines 
of trade Their construction embodies every efficiency principle learned in the ten 
years the Packard Motor Car Company has been engaged in truck manufacture And 
tiny are guaranteed by the $25,000,000 investment in the Packard factory—a mile-long 
plant employing 12,300 workmen 

Tluy are built throughout in that factory—within the 51 acres of floor space where, 
also, are made Packard l'win-Six Cars and Packard Heavy Service Trucks It is the only place 
in which a Patkurd <an be made—betause assembled units will not make Packard vehicles 

These Light StrvKx Pa< kartl Trucks are built in two sizes rated respectively at 1 to 
tons and to tons They provide the speed, ease of operation, activity m traffic, 
reserve power and permanent economy of maintenance necessary to make light delivery 
a source of greater profit—qualities to be found only m a vehicle built as these are builL 

They are sold with the backing of a world-wide service organization as truly and essen- 
tiallv Packard as the institution of their origin—the institution upon which was conferred the 
// 1 GHK 8 T ^twARD for Motor Keiucles at the Panama-Pacific International Exposition 

There arc seven sizes, altogether, in the Packard commercial line, ranging from 1 to 
G l /2 tons’ capacity, inclusive All sizes are of the same advanced chawless design In 
sending for catalogue, please specify the land of hauling 

PACKARD MOTOR CAR COMPANY, DETROIT 

Ask the man who owns one 
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Rahu of a boose on the Me of Market) A fishing smack driven over the sea wall against a bouse 


Holland in the Grip of Its Old Enemy 

ByW U Klehl 

HR period of etonny weather in the Netlurlauds 
which set in around Christmas and continued with 
short Intermissions of fair conditions until JnnuHry 
JOth, was markod by a terrific gale on the night of the 
nth and Hth On that night of terror, Holland was 


houses in Markon are of timber, some have brhk 
foundations unci most all so built that tiie ground 
Actor t« employed for storing goods or as stables for 
cattle, the fop floor being used for dwelling puriKiHea 
This construction has been taught to the inhabitants 
to meet the annually lexurrlng floods, liut against this 
droadful Inundation all precautions proved vain 


Soim i>f the Ashing bouts \\tn dash'd nguliist groups 
of housis «nd Units und hojm s win smashed like 
so much matchwood In this Inundation some 12000 
hectares an submerged But more bind Js threatened 
and evtrjwhcn thousands of tin mobilized troops arc 
working with fetcilsli bustc with thuusunds of civilians 
farmers laborers and othns to strengthen tin menaced 


invaded by the waters in 
many places—near Rotter 
dam in N North Brabant, 
near Amersfoort and Ny 
kerk, and along the Eem 
River near Mutdon and 
Naarden, two fort res bos and 
towers belonging to the de¬ 
fenses of Amsterdam, and 
lit the Anna Paulownn pol 
dor But the calamity thnt 
l)ofell the southern portion 
of the Province of North 
Holland ia the worat of all 
—far worse than cun be re¬ 
membered to have ever hap- 
l« ued since the fearful fit 
HUmlieth flood In 1421, 
when 10,000 people were 
drowned, and It roust be en 
tireJy placed to the credit of 
better organisation of help 
letter roads, better tele¬ 
graphic and telephonic com¬ 
munication and r a 11 way 
Hervlee, that on this occa¬ 
sion the victims are num¬ 
bered only by tens Instead 
of by tens of thousands. 

After the fierce north¬ 
wester had driven the 
waters Into the Zuyder Bee 
until they stretched almost 
level with the tot* of the 
dykes, the Zuyder Bee broke 
through at two different 
point* between Vorendam 
and MozmDcendaitt and 
southward of the lale of 
Marten near Ultdam. The 
island of Marten itself was 
entirely submerge# only the 
M flood-mounds" rising 
slightly above the water*. 
The whole Ashing fleet hod 
BO beuiAr were destroyed. 
Tbs damage i* estimated at 1 
hatf-cmlWott flortn* for 
Market* atone #xts*n V& 
mm and bertap* 



polldS lu till (hkCH In tllih 
wnj the* |Miidi rw limner, 
Woimu and Hw urnti r up 
to the pn w nt time Tnnmirj 
2111 h haw 1 m c n nm d from 
llu Inroads of tlu wuterH 
NVhat ban hnppc nod lu Uu 
nljil of tlu I'Mh of Tnnu 
hiv I do not w I know, but 
U was with griut appiehiu 
hIoii that 1 Iiuml tin Nhrlrk 
lug of the storm wlml This 
time hmwwr fioiu the 
smithm st All Saturday, 
i iicIn\ MuiidaV mid Tucfl- 
<1 ii otln r minimal districts 
vw n la lug gimlunllv < \hc u 
nted ill (Tilth him driven 
our oi lurried nwiij In shnl 
low punts tow i d 1 1 v Hnmll 
tug boats At tlu TnlliuU, 
an mu lent toll bar and lion 
tclrv, 20 000 cows were 
counted a h tin y were 
brought In ilu w, 4000 
of tin M4 ii n 1 in u 1 k w c r a 
milked (they wirt in sad 
iued of It) fed and shol 
tensl through on iiHuren 
taken bj llu muuhtpallty 
Later on, tluj wm suit to 
varloiiH dry * towns und 
Vlllugi h or fimiiH uln u they 
were bllb f < d on the 
farmcrH Tlu. muiihipulUy 
of Amsterdam liuvs all the 
milk at nlm untn n Htt r 
and It is tin n distributed to 
all tlu dutch h In the la lgh 
lanhood In this way milk 
supply of Amsterdam and 
suiroundlng dlutrh Is has 
been annum! But thou 
mmls of enttlt horses, pigs 
and fowl peilslnsl In oue 
Ik>Mu It WH8 onlj {Hiasthlc 
to save 20 mwfl out of the 
500 It contained Many 
farmers have lost all they 
poam^Hed Tin churches 
and church yards iu the 
(Cosolttdflrf on pcitf* 364) 
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Preparedness in the Chemical Industries 

A N admirable display of confidence In the ability 
of AmcrUuu UkIiiiIcuI work* rs lo piovlde re 
sources of munitions and olhtr mati rials of 
defense In any i inert,nay ttmt uiuy mist In existing 
illations bet weiii tin 11 nlted States and European 
mowers was umdt by W I Saunders, vice-chairman 
of tlie Natal (’oiihuKIiik Ihmrel at a Joint me’etlng of 
<hcmlenl MoUellew which was held recently in New 
lork i lty 

The index of a counln'n Industrial standing ns for 
marly recognised was its consumption of sulfuric 
neld the nation that produced and eonHuw<*<l the most 
of this chcmiutl substance In her arts and industries 
U4ng neeounted tlie most pros|K*rous, aud Judg'd by 
this standard Great Britain whs for a long linn mk 
onod the leadliiK nation of the world A new and moit* 
nruiruti Htnndard is now cmploved— n nations coal 
consumption l*r capita, and Judged by tills standard, 

I he T T n1t tKl States with a jx r capita consumption of 
live Ions stands at the hind, outclassing Imtli Great 
Britain and Germany, who arc second In the scale, 
with nu equal eoiisuinption of four tons per capita 
framt* stands thlid, la lug < re*dite*cl with a consumption 
of only 1(1 tons, while Itussta, with Its idKmndlng i>op 
ulatlon and gieat extent of territory Is away down 
on the 8(nle of Industrial progress having only one 
quarter ton is r capita to her credit These figures Hie 
convincing of the fact that the United States Iihh a 
preisaideratlni, advantage ewer other countries in the 
strength of its industries, the most Important conslcl 
erntlon hi the question of preparediu ss for war or 
pence 

The thing that Is lacking in this countn Is inteltl 
gt'iit prciwratlon for an emergency by means of corre¬ 
lation 1 h tween the unions industries aud a closer re 
luthm with the <Jn\ eminent so that tin v may know 
what will lie requited of them In times of war If 
Germain at tin outbreak of the Eurojienn war was 
uble to so mobilize and dlreet her Industrie?* oh to over 
eeam the blockade of tin British fleet and manufacture 
from nnlurul rtsoums the bash materials neesled for 
explosives, wlint nwy not la e mh*c te*d e»f the XTidted 
State n under similar conditions? lln strength of our 
country from an Industilal standiudnt is eloquently 
altestcel by Its |w r capita coal consumptiou, which, as 
mentlone*d exceeds tlmt of un\ other nation, aud all 
that is uetde*d nppamdh to raise the iffleleiuy of 
industrial plants here Is to correlate them him! bring 
lln in In touch with tin m**ds of the Government 1 \ut 
under existing conditions the production of atuios 
phe rlc nltrogem in tills e onntry and t anada has 
reached a stnte where lu the event of un e me rge m v 
(tie Unlte^l States timid reh as confidently as Germany 
does on the air foi its own supply of nitric add tlmt 
would he ihmmIpcI In the production of explosives 

What Is true of explosives holds good as regards 
neatly all other dedio-dn mieal war supplies As a 
etmscepic ine of the shutting off of supplies from bn 
rope by war remelUlmm a number of important diem 
hul industries hnu been started in the United states, 
which If glvtn adequate cnoourageinent by the Gov 
ernuje nt and the iieople will eventually place this 
count rv in a pwltion of unassailable economic hide 
|s licit lie e of the rist of Die world The last of mag 
nisluin mav lie lmcluiiccd Magtamlum Is an element 
e>f vital mvewdtv lu the manufacture of munitions as 
well as of the machinery employed 111 military ojiera 
lions lb fore the great war all of the nmgneslum used 
In the arls nne] Industries In this (sundry was Imported 
fiom < crinam and other countries Now a full fledged 
Industry Is In (Vlsttiuo, produdng metullk magnesium 
of a purity that surpuiw*s tlmt of the article formerly 
pun hused from lMirojeeun manufacturers, and the do¬ 
mestic and some foreign demand for American mftnn 
tortured magnesium la already much In excess of what 
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can be produced at the present time. Magnesium la 
used in aluminum casting*, finding extensive employ 
merit in the construction at motor car and aeroplane 
accessories, though it is moat in demand at present 
for the manufacture of Illuminating bombs to make 
daylight over enemy operations at nlght-timo, and for 
trailers attached to ahrapnel shells, which serve at 
night to show the effectiveness of the fire 
National preimrednesa was promoted when the Gov 
ernment took steps to eaUblish the Naval Consulting 
Hoard, and, given the right kind of encourugement on 
the part of ( migrates, the board should accomplish sub 
etantlal results in the direction of Industrial mohllJssa 
tlon for as cogently stated by the vice-chairman of 
the Itourri, Mr Manriders, it Is far more luijiortant, at 
least in the prest nt stage* of the countr> n defeuae 
plans to have the men In the works organised to know 
Just what to do thnn to have them in the trenches or 
In military barrucks 

Use of Congressmen’s Names for Advertising 

I T has Imv n a common practice among certain 
(lasses of |mf€nt attorneys, conducting their bu#i 
uess in Washington, to make use of the names of 
pi online nt numbers of Outgrew In forwarding the In 
forests of tholr business The obtaining of letters of 
endorsement from mem hern of t on gross Ice a very slltt 
pie and easy prestHlure, and anybody possessing a lit 
tie iHdltleal Influence may obtain such letters of 
ree online in IhI Ion, and such letters are given almost In 
yurlably without uny knowledge of the true merits 
of the ease 

There he one well known attorney in Washington 
who advertises extenslyel}, and publishes a book of 
tndorsomonts, In which a number of letters from 
members of (ongresH are leprcKluevd in far simile 
The book in question Is emhelllshcsl with a frontls 
pk*cv of a iKtrtrait of the well known features of the 
Speaker of the House There Is nothing to indicate 
in the lett* r of endorsement thut this gentleman Is an 
imentoi m that he hus made use professionally of 
the acrvlecs of the Arm of attorneys whom he reconi 
mends The letters whlrh fevllow in the same thick 
I mm phUt an equally bide finite on this partleulur 
(Kdiit Hinl nianv of them are written in an evasive 
tone Nt y« rtlule ss, upon the lne redulnus and lnno 
cent Inventor the puhllciitlon of such a list of en 
elorseim nts provides a yery lni|M>slng eertlrteate of 
me rlt 

llie use of these me thesis has (*arrled with it such 
abuses that an effort Is tnlng made to discredit sue h 
a system of atly e rtlHing, Hud to that end a bill has 
been Introduced in the prmuit 1-ongresa to put a stop 
to this praetii* This was one of the first hills in 
troduccd into the* Semite when it convened In I>e- 
cvndier We Intel <k* hsIoii to refer to It In our Ihsuc of 
January Nth lllltl Tin following extract is publishes! 
*erl>Htlm from a reisirt bv the Commissioner of Pat 
e nts to < empress which apivars in the Offleial Gaxette 
of Xehruurv ITith lOlti The trenchant critic Ism of the 
Commissioner ur* , N the pruetice of such attorney* 
needs no comment 

“Last year towardr the end of the He*swU>n h hill 
whh paKsiil by the Menmte and failed to jwiss the House 
of Iteprescntatl\cs, which declared it to he unlawful 
for auv inrson firm or corporation prattleing before 
the Tatent Oftlte to use the name of any member of 
either House of Xongress or of any oflicvr of the Gov 
ernment to adyeitlse said business I revommend that 
a luw hi enacted in tile terms of this bill (M 74J7, d3d 
< ongrcHK, id Stssioti) The uttornos yyho make use* 
of letters from Members of (ougiess for purposes of 
mlurtlslng are not as u class entitled to he com 
mended to their constituents A recent ln\<stigation 
showed out concern in Washington which had pend 
big for different applicants 04 aiqilicatlmiH for nut 
leaks Tills Is doubtless an exceptional Instance, but 
It Is nevertheless true that these advertisers take a|e 
iillcatlous width conflict without considering the. fact 
tlmt the*y are representing conflicting interests The> 
make si'firclies which cureful examination will show 
to Ik* inadequate and inaccurate, and they iuduev fH»o- 
ple whose drcumstHiievs they do not know to file ap- 
plleatlevus, lioth in this evuntrj and abroad, which no 
attorney should penult a client to flic In this way 
they collect hundreds of thousands of dollar* every 
year from people scattereel all over the United Sfatea 
and, on the whole, iieople of the ixvorer class The 
offloe lterer rcK*omuHudH them* concerns I trust the 
blii referred to may i*sa, M 

The SdentUle American aa a Work of Reference 

HE Mclontlfle Library of the United States 
Patent Office is a vast store house of works of 
reference Books and publications In every 
language form the collection, and the long reading 
tables are always crowded with visitors who are 
searching for Information which will enabla thorn to 
act intelligently upon applications for patent • tteae 
visitors comprise patent attorneys. Inventors* stati* 


dcianl and patent oflde axamipm and JMfr 

lug the office hours the Sctenttfic Idhrary proMs^g a 
busy scene, a specttde of activity yhldt fa tiw layman 
seems hardly commensurate ^rtth tbs somewhat Atj 
and scientiflc nature of most of the volumes. Here may 
be found British, French, German, Boftslan, Austrian, 
Italian, Swedish, Banish* Belgian, Norwegian, Spanish, 
Japanese and British Colonial patents, both specifies 
tlons and drawings running bock to an exceeding early 
date Indeed the English patent volumes run back to 
the eighteenth century These patents are constantly in 
demand for searching and the Item for rebinding hooks 
for the Scientific Library is a considerable percentage 
of the Patent office budget This Is due, of course, 
to excessive handling of the volumes. 

It has been noted by those who have opportunity for 
observation that one of the most popular works of 
reference in the library is the Scwrnno Aicducak 
Bound volumes of this publication occupy one of the 
alcoves, the series beginning with the Issue of Sep¬ 
tember 26th, 1846, and continuing up to date. The 
HorruncaNT Is bound separately and occupies a place 
of its own. No day passes on which both the BciaNTunc 
American and Mttfpliu*nt are not found on the read 
lng tables. Publication of a description of a device In 
considered by law an anticipation of invention, and 
(Hmmquentlj a bar to a patent lor this reason the 
Xcnumriu American Is also largely consulted by the 
examiners In the Patent Office Hcarccly one of the 
forty two examining divisions but has Its collection of 
dippings from tills magazine, which are being con 
stantly consulted In connection with applications for 
patent 

It is interesting to note that the Issue of the Scikn 
Tint Amkaioan of September 26th, 1846, referred to 
above* as the earliest Issue on file in the Patent Office 
contains an article entitled “ Information to Persons 
Having Business to Transact at the Patent Office M Ho 
It Is seen that from the very beginning this paper was 
relied upon bv Inventors as a guide to procedure in the 
matter of obtaining patents 

Two Curious Diseases Recently Noticed by 
Doctors 

NF of the two curious (Uncases that have re¬ 
cently tome to the attention of the doctors Is 
comiiionlj known as sleep but, tiecaune 

It 1h so oftc ti found In those who have been Too festive on 
Saturday night the hospital name is “ Muturday night 
paralysis. ’ It comes from pressure on that nerve (the 
musculosplral) which actuates the extensors of the el 
bow wrist mid Augers. The hard drink* r, for whom, on 
Maturdav night, money and leisure Inopportunely meet, 
yvlU often fall forward on the table with his head resting 
on his arm, and so remain until the effects o4 drink are 
over, waking up to find hlg forearm and h^d inert and 
nerveless, a condition persisting for (kl^s or weeks 
oven months, and similar to that In lead palsy 

The other disease Is known ns **Monda\ morning 
parabHls.” Fortunately, It is as yet, confined to horses 
and does not come from overdrinking but from food 
too nutritious or too much food while resting in the 
stable on Sunday 

The technical name Is Astasia (gr a stasis) ami it 
Ls regarded seriously by horse breeders and ranchers for 
recovery Is rare In fact, the animal dies In two or 
three weeks or even us many days 

It seems to Ik? a form of uremic jxdsouing The whole 
system Is clogged the kidneys are inactive there Is 
breaking down of the blood vessels in the rump. The 
I*oor beast presents u pitiful spectacle he sweats pro¬ 
fusely ami seems to have absolutely no control of his 
hind legs 

A Texan rancher recently lost a number of valuable 
draught horses this wav He tried taking them out fur 
half mile walks, then resting, then walking again; but 
they all grew weaker aud weaker Hnd died 

Notice Concerning the Encyclopedia Americana 

KVKRAIj years ago we published notices lu the 
MciKNTinc Amkmican Stating that the Encyclo¬ 
pedia Americana, published by the u Americana 
Company” or by the so-called “’Bclentlflc American 
Compiling Department" was not connected in any way 
with Mann ft Company or the S^rntitk American * 
The title “ Scientific American CdflptMng Department" 
Is used without our consent and against our withes. 
The company publishing ibis encyclopedia pafited Into 
the bauds of a receiver some months ego. A number of 
sets of the encyclopedia, however, are being offered to 
the public, through canvassers end lu other ways, and 
we publish this notice with the object of warning 
intending purchasers that lu spite of any representa¬ 
tions that may be offered by onbvassers and others Ip 
connection with the salt of the Encyclopedia Americana, 
w* are not In anrwty connected with this enterprise. 
We wish to caution "the public against investing in the 
encyclopedia through any mlsapprahanikm of Um true 
fiutts of the oase, 
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Economic Preparedness 

ttoir Natural , Resources and How They Are Being Developed 


By Franklin K Lane, Secretary of the Interior 


U geoeraUr tmderetood u the 
^itotaoCbatog ready to fight it wtxm**y 

But tito floret army and tha bftggret navy In the 
world cannot constitute ml preparedness without the 
ootaptoto mobilisation of the industrial resource*, which 
out* ha behind diem Fortunately, such mobilisation 
mmi* profit and development for the country, in the 
absent* of any war or threat of war 
Industry and natural res ou rce* are strained In time 
of war from two great causes, It la more difficult to 
get JfUpfftle* from abroad, and the demand for what U 
at hand 1* super normal With an Increased demand 
end a poodMt source of supply cut off, confusion fol 
lows m*a«i a nation Is industrially prepared as to Its 
natural resource* to such an extent that an abnormal 
dmraaji does not throw machinery Into disorder 
Ito natural resources of the United 
ttUktefl are the most remarkable in the 
wvbole world. We have made some mis* the v 

dakea in their development, and private 
Interests hare dominated public Interests 
In some cases. But we have seen our 
mistakes, corrected many of them, and 
are now correcting others. That this 
policy will continue, and that nothing 
will interfere with the development, con 
serration and proper use of our enormous 
natural wealth, should be the first aim 
of alt who have real prepareduess, either 
for war or peace, at heart 
Borne months since I sought to learu 
what we had with which to meet the 
world which was teaching us that war 
was no longer only between armed forces, 
ftmt an enduring contest between all the 
life force* of the contesting parties, their 
financial strength, their Industrial organ 
ination and adaptability their crop yields, 
and their mineral resources aud that It 
ultimately comes to a test of the very 
.genius of the peoples involved To mobll 
txe even a great army is now no more 
than an idle evidence of a single form 
of strength If behind this army the na 
tlon la not organised An army la no 
longer merely so many rifles and men 
cartridges and horses, but chemists and 
Inventors, mines and farms, automobiles 
$nd roads, airships and gasoline, barbed 
wire and turning lathes, railroads and 
weather prophets, Indeed, the complete 
machinery of an industrial nation** life 
With the exception of one or two minor 
mlasrals, the United Rtates produces 
•erery mineral needed In Industry, We 
4*oduce 66 per cent of the worlds output 
of petroleum, 00 per cent of Its copier, 40 
per cent of Its coal and Iron and 32 per 
cent of Its lead and sine Tin In small 
quantities 1* produced In Alaska and 
platinum In Oregon, Nevada and Callfor 
nla, mangane** in Virginia, Georgia Ar¬ 
kansas and California, but of these latter 
minerals, as of nickel and some others of 
less importance, our supply Is altogether 
Inadequate for our consumption We can 
balld a battleship, or an automobile (ex 
c*frttag the tires), a railroad or a fac¬ 
tory, entirely from the products of Amer¬ 
ican mines and forests. To replenish the 
*uil we have phosphorus In abundance, 
potash is known to exist In the deposits of 
Cartes Lake, California, which, however, 

l* not yet commercially available, and in - 

alunito* where it la combined with alum* 
inum and deposits of which are found In 
several Matos; and nitrogen can be extrdfeted from the 
air by cheap hydroelectric power as Is npw done in 
Germany* Norway and elsewhere. So that we can feed 
the earth and keep it sustained * Our soil and climate 
are to vm*fr4 (hat we can produce all the grains; 1 fruits, 
▼tfMaWs* and fibers known to the temperate aone, 
and Mm* found In Hie semLtropics. And to crown all 
these, *tr have water power that can be made to gen- 
*»to perhaps ns much as 60,000/>00 horse-power 
Our reaottree* are iwt atone phyrioai. Our ingenuity 
and abBtp to design tbs iww g lo s to meet the need 
have^een gepv e n a thousand tfm s e , never more con- 
rinc«M 7 thafilna«empOatiM W the mewt occwary 
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phone and the Incandescent lamp to Wright's aeroplane 
and high speed sted Bach day we Issue an average 
of two hundred Mtern patent to American inventors, 
and the number of luventlouti Is increasing with the 
>ears. 

How great a reHnurce this (haractcriatic might be 
In time of need has been amply demonstrated during 
the present war in Europe, which has denied us im 
ports formerly considered essential Benaot and toluol, 
fouudatlou of aulltne dye* and explosives, have been 
produced from crude petroleum by a new process dls 
covered by Walter F, Klttinari of the Bureau of Mines 
That an Increase In the amount of gasoline which 1 h 
yielded bv crude petroleum Is a I ho possible by the Rltt 
man process 1b by no means the least of its advun 

tags* 


THE WHITE HOUSE 

WA IHINOTQN 


February 11 # 1914 


It will b* a signal a*rvlo* to our country 
to arouse it to a knowledge of the great possibili¬ 
ties that are open to it In the martlets of the world 
The door of opportunity swings wide before us 
through It im m ay, if we will, enter into rich fields 
of endeavor and success. In order to do this we must 
■how an effectiveness In industrial practice which 
measures up to our best standards We must avail our¬ 
selves of all that science can tell us in aid of in¬ 
dustry and moat use all that education can contribute 
to train the artlaan In the principles and practice 
of his work. Our industries must he self-reliant and 
oou regeo us because based upon certain knowledge of 
their task and because supported by the efforts of 
oltixene In the mills. If scientific research and 
the educated worker go hand in hand with broad vision 
in finance and with that keen self-criticism which is 
the manufacturer’s first duty to himself, the 
fields will be few Indeed in whloh American com- 
oteroe nay not hold. If it chooses, a primary place 
Tours very truly, 


The Editor, 

The 8olentlfio American, 
lew Tork City. 


A letter from Ike P rsd d sst of the United States 

Bari am salts, needed for a variety of purposes, were 
formerly Imported In Urge quantities, although the 
raw material, barytes, occur* in extensive deposits in 
this country We now manufacture these salts in CaU 
forala, Colorado, Illinois, Pennsylvania, New York, 
Tennessee and West Virginia, the new industry not 
only meeting the domestic demand, but alio furnish 
Ihg large quantities of barium Compounds for export, 
and we are substituting domestic barytes for the for 
sign material for all purposes. The substitution of 
Sodium cyanide for potassium cyanide to the treatment 
of gold ores to the extent of more than half a million 
pounds to Colorado alone illustrates how the potash 
shortage la being met throughout the mining states, 
“tungsten, an Absolutely essential Constituent In high 


hfcM Tirt1im> jnwr M s ^rtTruiiu irtltrtnk t ifitia uses. shortage la being met throughout the mining states. 

* of the United “Tungsten, an Absolutely essential constituent In high 

WAtiSc* aSMo*' WW4 rf ttw ffotattou*, <pMd tocA •tart, to bejn* atari *t mow point* than 
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Working InduMry, a tin smelter hn« been brectrd to 
rwlure Hollvlnu me*, cobalt, wbMi in a retail nod 
Valuable acquisition tn the fnhitti n f Alibilrij, 
mctalis Is nit# Mug pHnMetri in qhnuHii ‘mlHclont to 
lower the market pthx , Am* ih m MiitlMmnv Is quotul 
in the metol hmrkit for the first Unit* nini fium \Iuh1ch 
H lbtte more nntiniom turn bts n Khlp|nsl tMh \ (H i thnn 
was ever before. prodmed from Ameihuii iiiIihh In lt m 
one year cadmium forint rl\ Inquired Is now an 
article of exjurt ami In otlnr minor nutaU full Imit 
pendence of foreign supplies Ik lain*, worked out Prm 
tlcallv all (lie i nidt platinum from l olomMa nud pnri 
of the Ntw /tulawl output Is (online to the United 
States for refining 

There Ik prohabU no one thing we urn do more vital 
to real pttparedm hh than a eomprelu hxKe const mu 
tlon and <lt \< lopmt nt of our pttrnWuw 
renoum s In spite of the alarmists ulu 
tlstk* show no iinraedluti primpect of a 
eoul shortage, thi total coal produred 
In n year In the Unlttd States is a minute 
quantity coiu|taml to the nupp1> In sight 
Hut of jKtroleum we havt no aiu.li com 
forling statiatlcH How niuth of It there 
Ih in the UiiUimI Ntates no one known 
The Leologhal Sur\ej ha« made a maxt 
ltr * mum estimate of twenty three billion 

barrels which sounds like an lm xhnust 
llde supply Hut at the rate that it Ih 
now being consumed In this country 
a lout (JH5fXHUK)0 bnrreln a year) this 
does not mean an Indefinite supply and 
fiom the rapid exhauHtlon of some fields 
el( j g it ih manifest that there uin be no real 

approximation of the oil in our lands 
jjjujt \\ hate \i r the Hiipplv It ahould not Ik 

allowed In Us eruele stntr to (omtaMi with 
ih as fuel Pet rob um is a pries 1 c‘hh 

roHoime for It (All ne\er he replaces! 

, our- TreeH f*nn he grown Again e>n the hoII 

fiom wlife h tlnj have bren taken Hut 
In- how can jietmleitm he priHluted? It ban 

taken the ages for nature to distill It in 
kute l lor HubterrHueun lalMiratory We do not 

i Von know her pres ess \V( may find rt 
c * Hiilmtltute feir It but have not >el It 

is practically tlu one lubricant of tht 
m% '~ world to-day Not a rullroael wheel turns 

£ without Its WAJ being Htnoothcd by It 

\\* can mnk* light and h<ut h> h\dro* 
^ <le<trlc jK>w€r but the great turbines 

nmu on leearlngH that nro Ninotherwl In 
^ jeetrolcum From It wc get the ejub k 

txpleHllng gaN which Ih to the motor and 
B j on the airship what air Im to the liurnun 

ImhIv *1 o IndUHtrv agrh ultnre tom 

rntrev and the pleusuren of life jeetro 
hum Ih now essential 
Among our natural resources whkh 
should be de\eloi»ed hh speedily us pos 
Hlble to their full capacity as a measure 
of pri paredueHH for h Hiie^essful rsace or 
• the prosecution of any war Into which 

the future may draw us are our woudtr 
ful water iMiwerw Among the strange 
things done b\ Ihnjamln Franklin was 
to give an added and peculiar vhIuo to 
the ledges of granite which conflm our 
/ western streams and turn them Into dam 

shew useful for iiurpnaes of power gen 
erntlou How many of these are on puh 
lie land not yet disposed of no one knows 
but we have several hundred under with 

- drawal which should he freed from with 

drawal and turned Into use Just hs 
quickly as possible, for, as the mum le of 
ma n or horse can raise a few barrels of water from 
the well to supply stock or Irrigate the garden patch, 
so can the power of the stream turned iuto electricity, 
be u»ed to raise millions of barrels of water to Irrigate 
alfalfa farms or orchards And this Is now one of 
the most common uses of electric power In the West, 
and, In fact, some of the eastern states where Irrlga 
tlon is found of value Then, too, there is that mystify 
tog miracle of drawing nitrogen from the air for 
chemical use, which can be done only with great ppwv* 
but is being done in Germany, Norway, Sweden, 
France, Switzerland and elsewhere, by which «A to 
exhaustible substitute for the almost exhausted ni¬ 
trates of Chile has been found This Is already a 
great industry In Europe, and win of necessity become 
greater in the United States than elsewhere, because 
(Ccmel«deg cm pao* 2 Rg> 
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Women Workers of France 

New Duties that Women Are Assuming to Release 
Men Needed at the Front 

By Martin Wells 

T HERE ts more than a sent*menial side to the story of how the women of Francg'—ond for 
that matter the women of every nation engaged in the gtgantic conflict—have enlisted their 
services tn the numerous industrial and c-mc activities heretofore engaged tn by men only There 
ts involved the aU-important question of labor readjustment after the war And this becomes 
more senous when 1 1 ts recalled that women have proved so competent tn their new work that al¬ 
ready there are rumors to the effect that women will retain certain of their new tasks e* post- 
bellum days — Editor. 




T HE response of European womanhood 
to the necessities of the state* engaged 
In the great war has been so genorol that 
abroad It is now taken as a matter of 
course, exciting little comment in the 
more vivid Interests which, having upset 
the Continental balance, now center upon 
the battle fronts Yet, In the travail of 
conflict lias been brought forth an uman 
eipatlon from the customs of centuries, 
a visible expression of the national soul 
through those whose lot it has previously 
been but to stand and wait, and the 
women of the warring empires have writ 
for themselves a page Into history which 
no erosion of time can dim 
From Paris in particular, we are told 
how the wives, mothers, sweethearts and 
sisters of Frenchmen have rallied to the 
workshops and humble civic posts, lu 
order that men, otherwise needed in the 
industrial fabric, might be released to 
shoulder a rifle or crouch grimly behind 
the shield of a 1 Sevcntj five" under the 
Tricolor of the Republic 
Tbo ravonous maw uf battle clamors 
for Incessant feeding Shells, shrapnel, 
rifles and equipment, clothing tools, hos 
pltal supplies and provi oder—and always 
more shells—must be forthcoming or the 
safety of the line will be Jeopardis'd 
So Into the factories divotod to this class 
of product these women have gone don 
nlng coarse aprons or overalls and bend 
ing a splendid vitality and Intelligence to 
mattering their proud duties 
An examination of the accompanying 
illustrations will more definitely epitomise 
the spirit of these women thau cold, 
printed words can The pictures are so 
obviously unposed, the attitudes so nat 
ural, that they convey nu Iwprtwdou of 
reluctance to be Interrupted for so trivial 
and incidental a thing as ttelng photo¬ 
graphed 

The Illustrations depleting women 
laboring in the shell factory suggest the 
scoi>e of their atUvUlos From the rough 
casts of shells being turned down to fit 
the gnus to the flual placement of fuses, 
through the various stages of completion, 
tin work Is l»elng perfornn-d by women 


A French woman conductor at work for tbo Kreet car railway of Farts 



A typical scene at a red railway rtatton la France A woman station keeper at work 


whose brawny hands seem to grasp lever 
and tool with efficient confidence and 
ability It is remarkable that In these 
pictured munition workers no smile is to 
be seen, they are evidently in earnest 
with no time for trifling 

Among women engaged in the discharge 
of lesser civic duties are to be found 
some who perform certain duties of the 
Garde de ChampOtre, su<h as the old 
peasant who rolls her drum and voices 
her annount^ements as the local town 
crier did before her At rural railway 
stations women have taken over many of 
the posts of former station agents. Borne 
have even mastered the mysteries of the 
telegraph and are becoming expert 
manipulators 

In the Paris subways, ticket controllers 
—women—stand at the entrances, ably 
executing their functions and amply equal 
to any emergencies which may arise 
through contact with the public. A cer 
tain deference Is, of course, accorded by 
chivalrous France to thetr sex So effec¬ 
tively have they served that, after vet¬ 
erans incapacitated for other occupations 
have been provided for, a disposition la 
evidenced to retain women in these duties 
even after the establishment of future 
peace. 

Trams, omnibuses and public vehicles 
In French cities have largely been glveu 
over to the control of women officials, 
Such positions as require a certain 
amount of physical strength beyond mere 
endurance are not difficult to fill, for the 
peasantry and so-called lower classes of 
women are sturdy and have been accus¬ 
tomed to hard labor since childhood. 

Dating back to the beginning of hos¬ 
tilities, the old custom of women to work 
in the fields has been amplified until by 
far the greater part of the agricultural 
work is uow being performed by them. 
The {flow point sinks as deeply Into the 
son beneath the guidance of their able 
bands as It did when their men grasped 
the handles, and the mowers clatter as 
effectively as ever Strong, vigorous 
women, among them the mothers of 
lusty sons who are with the colors. 
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H (Ttf fiUdfcrttddAft tnartAt 

4 JUs 5® M> SMEfrtS^oT«h 

gMfMp Any of vctto dotted of 
famki* feu, «m to tbt iwlnglng of 
rfngjug and tha hording of wood 
,WMt& h*?» aUnoa* outiralj replaced 
net) tn tfaa manifold darklng poaitiooa in 
oftafl, wtaU* the municipal laboratories 
employ tht aerrioea of many young woman 
whow education lima mad* poovtble ade- 
foflli discharge of their exacting dutie*. 

Tbay cloan the atreeta, bake the bread, 
entry boraea—aucb few an hare not been 
raqttlatttafiad for the eervice—work In 
mlpea, engage In aJmoat every cUm of 
manufacture and, aa always, derote them- 
•eltea with tendorneaa and ability to tha 
car* of the sick and wounded There la 
practically no poet that a man may flU, 
wire thoae on the line of battle, which 
th es e Frenchwomen do not occupy effi 
ciently 

This volunteering of women euggeata 
strongly an actual unity of public aentl 
meet aa to the prosecution of the war 
and the general resolve to see that the 
conflict la carried to a satisfactory con 
elusion. In order that future warfare may 
be rendered Improbable 
In Franco a atory, seemingly well au¬ 
thenticated, has been currcut for a year 
It la said that when England was about 
to join the Allies, Germany offered to 
restore the Boat Provinces to France If 
the would give guarantee to remain out 
of the struggle The recovery of Alsace 
and Lorraino has been dear to the heart 
of Franco, the offer wus tempting The 
tale goes that those In authority heal- 
tated, appreciating how much blood and 
treasure might In* saved, yet realising 
that It was the right of the Fremh peo¬ 
ple, particularly the women, to have a 
voice In tho decision, and It was unoffl 
daily submitted to them 
“No/* they replied, according to the 
atory, “while we want Alsace and Lor 
raine, we are not fighting for them alone. 

We are fighting for our children and our 
children's children that wur may be 
atarilshed for evermore If we must lose ^ Importai 
our husbands, fathers, sweethearts and 
brothers, so be it—but let us fight It <mt at any cost, 
even that of national destruction ’* 

The story may or may not l>e true actually, but 
such a spirit is evident, so there U, after all, little 
wonder that Frenchwomen have rallied to the state 
as they have 

The Current Supplement 

A N important article In the current issue of tho 
H< iinT ine Auuucan 8ttpi*liciibnt No 2096, for 
March 4, 1916, Is The Longest Railway Tunnel tn Arner 
ha, which describes, with a number of excellent lllus 
trations, a great engineering work being prosecuted 
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An Important feature of shell Inspection Weighing the shells by means of a standard 

any cost, in British Columbia An lutert sting featuie of the lm lulling t 

undertaking Is that the mountains are l>e1ng penetrated jealously d 

ually, but by an entirely new method that results In very rapid antic expli 

all, little work The Importance of Geographical J ?<ucarr h culls ous dlsmls* 

the state attention to the crudeness of many past observations, “Polar He* 

and makes a plea for more scleutlflc and accurate fn<>tloi>HM 

methods lVnr Illumination* dewrlhcs and Illustrates tude on tlu 

a number of methods employed for Dlumlnatijig tho which did 

up of the enemies 1 Hues at night 2orprrfo Tubt* gives a jwpulnr Mnwson e: 

2096 , for description of the mechanism b> which torpedoes are Wilkess o’ 

l in Amer launched either from the deck of a vessel or from cidental In 

llcnt lllus beneath the surface, as hj a submarine Illustration* was also < 

prosecuted accompany the descilption Many suggestions have subject of 
been made In relation to commercial preparedness, In 
view of tho competition that Is anticipated after the 
war fnduntnal Militarism U a valuable addition to 
this literature, for the writer shows Jiow mJMtarj pre¬ 
paredness may lie made of extreme tomwertlul import 
auoo In the Individual development that results from 
systematic training The interesting article on Evolu¬ 
tion <n Shipbuilding 1* concluded Signalling imong 
ih< Anrtent* Is an unusually readable historical ac¬ 
count of methods of transmitting iuforniutlon mainly 
of a military character, that ha>e been cmplo>ed In 
years jpwe hj Mood Older Than tho Will* describes 
snd Illustrates Home Interesting speclmen« of wood 
discovered In glacial deposits. Some Remarkable 
ArmadUlog tells of these curious armor bearing mam 
mala of South America some of which are little known 
There are several excellent UluatraUona The Screw 
propeller reviews some fundamental facts In relation to 
this Important adjunct to marine transportation, and 
treats of Its method of action Among other interest 
lug articles in this Issue are TKe and Po* 

$ibilitie* of Radio Telephony Some Recent Experi¬ 
ment* on PatteurUted and Boiled Milk, and Our Mod¬ 
em Engineering Edumtion, * 

Sir Ckmenta Markham 

I N Sir Clements Robert Markham, *bo died In Lon 
don January 90th, British geographers lost a leader 
wboM Influence has made Itself felt for more than 
half a century The importance of this influence will 
be evident from the fact that Sir Clements, apart from 
betiotf a most prolific writer on geographical subjects, 

* Was hy alt odds the moat commanding personal factor 
tU tha affairs of the Royal Geographical Society, which 
«i As rise)te 1% In turn, the moat influential geographical organise- Tamping 


tfon in the world For twenty five years, 
from 1SIU to tSH8, Markham was honorary 
setruarv of thin socktj (the “ honorary ” 
being of cours( nurilx the British way 
of duiotlng the ftut Unit ho whs unnal 
nried, but not, for that mi son tho less 
hard worked), nn<l on r< lUiquIshing this 
IMiHt ho received the Kiimdu’s Modal ef 
tho Rochtv In recognition of IiIh wrvh'es. 
For thf unprwedentod iMihxI of twelve 
jears, IKiklliHtn hi w ii h presldt nt of tho 
aoUth and from 19or> to 11>U 1 k_ whh 
one of it h vUe-priHldintH 
Born in IMo, lu snod In tin K.nul 
Nav\ from 1S14 to lsr,j ( during whhh 
period hi first Hi (fullisl his inti rut d* s 
tlnod to be lift loll), in judur t\plm athm, 
through taking part m tho rrnuklln 
Search Expedition of is %0 r >l In \K)l r >t 
he made th( llrst of Ids \Ih11h to IVm 
A second visit, lu iStrf) 01 ^aHiimtli iindtr 
tho authority of tht Sisutury of vinto 
for India, ^ 1th a x U \v to i ollu t lug h\xh I 
inons of tho (tmhoiia plant thin grown 

the Duruoee OMly il1 ^ ,ufh u »>*d intiiNliu im, 

* tin cultUiitlou of thlK plant in India His 

— mission wns miceuiHfuIl) tarried out and 
resulted In hh t nonuouH Jiurtasc in Ihi 
ust of quintiu lu fi\i r strii ken regions 
where it had prc\Iouslj Ih'ui u rnrlt\ In 
!Sti7 US lu tu rvtsl uh teo|,rnpher to tho 
Ah>Nslnlnn ovikhIUIou undir l*>rd Napier 
Among Ids uuun reus and varied geo¬ 
graphy al tuthlths, Markhams effortH In 
behalf of uretU and untaritie i \plurutlnn 
W'tre f>* rluifiH most widely known Tho 
nrctU evisslltlon of Sir Ucoige Narrs, 
fitted out In 1874 was ihiefl^ dm to Ids 
Indomitable i m rgy Tht same ma> 

H/iid of llu National Antari tli I xjMMlltlon 
of lfiOl (14 It Is not too mm h to mi> that 
this i|hhU making, extsslitlon would luxer 
linvi lift >»t,bmd but for Markham m In 
th fatlguhle efforts to ralsi tin ni'cessttry 
funds from private soums from the gov 
ernuifnt and from Niiintllii wm Ii ties 
Nelthtl, (\tspt for Markham Would tilt 
expedition lmve b»*en commundisl hj Cup 
tttiu Scott 

Sir Hum ids whs Intllncsl to lie oh- 
ra standard In his opinions and mntmged to 

triad on Ihe toes of a gtsui uiuny peojilo 
lmludlng those (isatlantlc geiigraphLrH vnUo ha\e most 
jealously defended the npiitatlon of tin Auurlum ant 
antic explorer tharks Wilke* Markhams coutimptu 
Otis dismissal of Wilkes’s (IhIium In tin former s article, 
“Polar Heglons contributes! to the ninth nlltlon of tho 
Jiu>cUqiHMlIa Kritannlca, rcpristnls the i xtremr Httl 
tudo on the British side of an international control rsy 
whleh did not altogether terminate until th( rtss nt 
Mnwson expedition ismllrrueil the general results of 
Wilkes s explorations, i\ldle nvialiog tin ir mnn) in 
cidental Inacturnclis The irrepn ssihk Sir Clements 
wa* also ireditetl with sonu skeptbnl ri marks on tin 
subject of Mr Botwevelt s South Anirricun dlstovtrles 



Tanking down of tha charga In the flald-gon Mi 
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Industrial Preparedness for Peace 

IV. Staff Organization 

By Miner Chipm&n 



F IVK HlNLiMKlt MIIXION I>OU,AHH nn iiiuumMy 
eiltended by the i>oople of the United HtntPn for 
medicine*. At least 80 ix*r rent of thin H\o Hundred 
Million Dollar* Ip upeut without the advice of a pbynl 
elan. The Panama t'anal haw coat to date upproxl 
mutely $37ri,O(H),0UO If HO jar cent of the medlt-lnc* 
for which those IKo Handled Million Dollars wore 
Hjient could lie dunqicd Into ihe three hundred und sev 
enty five million dollar (anal \w* would nmtcrliillv In 
crease the efficiency of I Ik iicoplf of the I nlUd Slates, 
and the canal a* a highway of (onitiMne Think of lt f 
An nmount niunl to the Anglo 1 mi<U loan blown In 
for tiicdklm* so jM*r eenl of width \v<rc taken without 
the ndilrt of a t oinjult ut physician 
Wh\ this wiiMit i 

The miKwer Is found awm down d«*ep In the problem 
of National Mlhhmv W t link nmttdence In Staff 
We prt fer to In our own stuff make a gue*«—n stab, 
and let it go at that It !h Htated that the a\oruge 
wugt earmr Iohpn ala>nt nine dn\* e\ery year because 
of nl< kro'HH riiut me approximate]) fltOOOOUO wage- 
uunrrM in the eoimtrv At out) two dollar* i>er day 
tin annual wage lost through sickness Is approximately 
$722 000 000 Add to t IiIh figure the flie hundred ndl 
lion extieudetl for medic lues uud we Ua\e the stagger 
lug sum of $1 222 000,000 of wlihh nt lenst (JO jxr cent 
1* preventable waste \et wo see many pages of the 
Congressional Iteoord devoted to n discussion as to 
whether or not we shall build one, two, or three battle* 
ship* I flhnl) not go Into a disc usshm of such National 
wastes ns chewing gum Ism bons toy clogs t hemp jew 
pin, etc This waste of *lx oi seven bundled ndl lion 
dollars for medicine, and lost thm In industry Is 11 
luatrative of a typical American ImftUhtuv 
If there Is one drawback to a dc iihk rath form of 
government It is the Undent \ to regard majorities as 
inert Indicative of |s rfc^ tlon than individual staff ad 
vice In the long odwnthe prcM-ess of creating an tffl 
dent democracy, the problem of hrlnglng about n rec 
iignition of Hie significance of Stuff (hyamzution 

The staff Is a kind of arlstcanut and even on eu 
lightened denim racy will Ik* slow to recognize tin arls 
tewraty of Muff tiallied InteMIgcnu As science takes 
Hie place of guess work, thi Staff Orgmdyattou bunnies 
more and more un nulmrntk nrlstisracy \et seknoe 
as a contributor to schIuI organization Is the. must 
tleino<ratk thlug In the world As a whoollsi) I was 
often told of my (.bailees to lieoune President of the 
I ulted State*. I lime lieon ready to sell my thuiice for 
a nkltel for the jmst twenty years The averngi Amor 
lean l»oy had rather belong to the aristocracy of engt 
nec rs chemists, or phyHklnns than hold any political 
office to be offered In the laud l harles P StUnuiet/ 
Is the Grand Dukt of electric a) engineering in any 
branch of engineering, a man would rather ImJd a John 
Frit* medal than any commIsslon to be offered by tin 
federal Government 

The one factor of our present soda! organization the 
Socialist* lime failed to account for 1* the Staff We 
have hud the division of tuhor and the aptxhillxH 
tIon of lnduntrlal occupations and at the same time, 
we have had the *|mh lullxallou of intellectual occu 
imtlous and the oonsc quent develo|>mcnt of Staff Al 
though Stuff represent* the ultimate ideal of a per 
feded denmeracy—viz. complete knowledge Hud rec 
ognltlon of the Ijiwh of the l nlverse wKlaUsm tend* to 
discredit Stuff uud suluctltute the undivided and tin 
specialised tulelllgence of majorities. The Socialist 
would rule the wculd by arithmetic and therefore 
when he finds u condition whore one plu* one equal* 
one, he 1* confounded 

The men hu rement of Staff 1* not arithmetical Two 
engineer* do not know twrlce a* much a* one engineer 
Two physicians will not cure you In half the time re¬ 
quired for one The two physician* may possibly kill 
vou in half the Mute but that I* not a part of our dl* 
Mission Staff plus Muff equal* Staff and the total 1* 
greater than one of the units only to the degree In 
which one or the other of the factor* la greater 'iwn 
cuglneern of Identical i raining *od experience, if thrown 
together upon h problem, do not produce the work of an 
engineer having twice the engineering ability of either 
one 

Five Hundred Million Imllnrs are s|*ut annually 
for medicine*, because^ we the people do not have ade¬ 
quate confidence In Stuff Most of u* look upon the doc* 
tor a* we do upon the fire department or the police 
force—to he called Id when thing* Iook real bad. Thta 
vast aunt of money la only a drop hi the bucket to the 


*um total of nmney wasted because we do not recognise 
and take advantage of competent staff advice. 

This wastage 1* not confined to the naive citizen 
Not at all It is found in the little grocery store, the 
department store, the small factory and the largest 
Industrial Institution It even extends Itself, perhaps 
naturally so, Into the nctivltlee of the machinery of the 
Federal Government If F W Wool worth located bl» 
Five and Ten Cent stores with the same degree of In 
telllgence exhibited in the location and construction of 
post office# throughout the country, but there 1* no ** If n 
alK>ut It—he doesn t His store* are located upon the 
basis of staff studies/' and there are no log-rolling or 
[Mirk barrel calculations In It 
The large electric manufacturing companies main 
to In large and expensive staff organ tan Hons, The 

Rockefeller Foundation for Medical Research 1* es¬ 
sentially a stuff organization Physicians, surgeons, 
engluevra, <lieini*tH and architects—all are staff 
The foundation of staff Is technical education Ger 
many * liuhmtrlul and mllhmy organizations are built 
upon I hie und Muff organization ideal* We marvel 
nt the stork’s relating the wonderful detail of control 
to l>e found in the German General Staff It sound* 
mw and strunge to us liecause we are unfamiliar with 
strict obedience to staff principle* Just the other day 
I read a reiwirt where one of the German armies in 
vndlng Serbia discovered an old copper mine The com 
tudwllng ottUer wired Berlin of Ids discovery and 
asked to have tlmlier* mining tools and equipment 
and men sent to the si*d lie received an answer Ira 
mediately to the affoct that the material* equipment 
und mm wire nlready at the frontier The Oeneral 
staff knew In advance tlmt this mine would l»e found 
and what would lie needed to operate It Information 
that tan l»e obtained In udminct 1* procured, the Staff 
doe* not wait until something liajqiens. 

The staff plans, the Line ixecuto*. Thl* scheme of 
organisation I* the underlying principle of scientific 
management We wish to build a house We employ an 
nnhltect who pH imre* the plans anil *|ie< Ificutlons to 
the smallest detail We then employ a builder who, In 
our opinion 1* l>est fitted to carry out the plans of tlie 
ur< IHtei t I he former 1* Staff, and tin lut ter i* I lne 
Hie processes of paper manufacture require I lne and 
stuff organisation for maximum efficiency Paper inak 
lug i* largetv n ihemtcnl prucos* The chemlenl lab¬ 
oratory should be the center of the planning depart 
ment of the mill The Chief of Stuff should have 
under him a cof|>* of staff specialists, us follows 
(1) Chemist* 

(a) Raw material* 

(h) Material* in process, 
t2) Machine* 

<a) Capacity 

(b) EffUtency 
(1) Sequence* 

(a) Routing. 

(b) Desimtehing. 

(4) Time 

(a) Standard time 

(b) Kfflriemy 

VII paper mill* without exception, maintain n (hem 
luvl laboratory At time* the »taff service of the lab¬ 
oratory 1* very inefficient I have found chemist* who 
did not appreciate the significance of fttaff but desire* 
to Ik* in n line position, Issue orders, and assume au 
thoriiy The chemist 1* usually In very bad odor under 
these condition*. In other case* I have found chemist* 
who were truly staff, but the line management refused 
to recognise the staff. In tble case the report* of the 
chemical moratory were nicely filed away, and line 
action was not controlled or influenced by the recom 
mendatlon* of the staff In one large paper mill I 
found both of of these cause* In operation. Much de¬ 
pend* ai*>n the personal equation. It required the Prus¬ 
sian type of military genius to develop and enforce 
1 lne operation in accordance with Staff planning Von 
Moltke had the genius and the power to carry out bis 
ideas of line and staff In military organisation. Dls 
c IpUne of the highest order is essential to an efficient 
organisation of this type Maximum production effl 
deucy can be attained only under su(h an organIxn 
t Ion. The functional foreman of scientific management, 
a* developed by the late Dr Frederick W Taylor was 
BUff and Line at the same time. The functional fore¬ 
man had back of him, however, the purely staff opera¬ 
tions of the planning room. 

Our program for ImlustrUl Preparedness for Peace 


moat recognise those principles of industrial and com¬ 
mercial organisation which contribute toward maximum 
efficiency Education, technical and vocational, mast 
be given most hearty rapport. Hie so-called Btfdtin 
Hughes BUI, providing Federal aid few vocational ed^ 
nc&tion in the states is a step In the right direction. 
This bill has been indorsed by the National Society for 
the Promotion of Industrial Education and the Amer¬ 
ican Federation of Labor Vocational education paves 
the way for an Intelligent line organisation. In a 
democracy we cannot hope to enforce a recognition 
of staff by Prussian methods of discipline, although we 
might wish to do so Proper recognition of staff upon 
the part of the line workers, can only come through an 
adequate system of Industrial education In the opin¬ 
ion of the writer, industrial education is the first step 
in real scientific management 

The Government at Staff 

The Government at Washington maintain many large 
and efficient Staff organisation* for the benefit of busi¬ 
ness 1 am, at time*, surprised to discover how many 
business men are unfamiliar with the activities of many 
of these staff <lei*trtments of the Government I shall 
not attempt 1° describe ell of the staff department* now 
In operation, but desire only to point out a number of 
them whose terviee can be of imminent value to the 
business man. 

Bureau of Foreign and Domestic Commerce 

This Bureau i«sue* a Dally Commerce Report In 
my opinion thl* publication should be on the desk of 
every business man, large or small, In the United 
State*. In eoudcuHed torrn yombavo preimred the story 
of business conditions throughout the world Each day 
there appears a list of Foreign Trade Opportunities 
Fvery businessman wbo Js alive to the opportunities 
for trade expansion should glance through thl* report 
every day In the year TUe Dally Commerce Report 
will be sent to your address, post paid, upon receipt of 
$2,50 by the 8u|>erintendcut of Document*, Washington, 
D O 

Bureau of Labor Statistics 

The Bureau of Labor Btatlatte* issues a series of 
Bulletins dealing with labor conditions throughout the 
world, labor luwu, court decisions, cost of living -etc. 
A number of very valuable bulletins have been Issued 
dealing with vocational and industrial education The 
bulletin* a* Iwmed by this bureau form a very valuable 
library ui*m labor problems 

The Bureau of the CmiHU*, the Ghlld Welfare Bureau, 
tlie Commissioner of Lducutlou and other departments 
Issue bulletin* and other publications upon subJeUs of 
great value to the progressive businessman. We should 
utilise till* staff service of our Government at Wash 
lugton 

From tho Editor** Mail Bag 

C Willmr Miller, President, Davidson Chemical Com 
pauy, of Bultlmnre, Md, 

* I have had upon my mind for quite awhile the prob¬ 
lem* we must meet with regard to what you term 
’ Industrial Preparedness for Peace.* There Is quite a 
difference of opinion as to what conditions will bo in 
Europe after the war with regard to lal»or It seema 
to me that for some time to come there will be a great 
luck of Immigration Into this country and the labor 
situation will he our most serious problem Our com¬ 
pany is fanning to every way possible to Improve that 
step of our progress, looking toward every possible im¬ 
provement to a mechanical way to prevent lost energy 
from manual labor ” 

John Bameson, President, General Petroleum Com¬ 
pany, Ban Francisco, Oal 1 

“I should say that first of all* legists tire attacks 
against business and capltaVmust Cetfto and the attL 
tude of the Government tosMl economic business com¬ 
bination* should undergo a material fchotgfe and con¬ 
form more, say, to the German methods pfat to tijtf 
war 

44 1 do not see how It is possible for our buklntramen 
to compete successfully with foreign hpstof* s op pdrtod 
by the governments if those countries to the faos ef 
repeated attack# of ewry nature by our bws Govern¬ 
ment I should attosay jBmt labor topit tooogitistil* 

necessity for niOdSfitiaM to flffitiSftda And nnftoetoilisi 
witfc th, «pJoj m.nhtm ftp fete** 

antagonism with oottitouid totiMSfiS 
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Commercial America and the War 

Present and Future Effects of the European War on Our Industries and Foreign Trade 
By Hoou Edward Ewing Pratt* Chief of the Bureau of Foreign and Domestic Commerce, Washington, D C 


V* UOP tuui bten a*M, awl properly so, about pro- 
iVlporednm, By the term * preparedness ” we 
uatully rrfer to preparednetw for war We have In 
mtod preparedness to resist an Invader, or to protect 
cw rights by force of arms 

Np matter how great our hope for peace, we may, 
sotee day, become Involved In war, and we should be 
prepared. But we are certain that, following the great 
European conflagration, there will come a period of 
peace, and we must be prepared for peace 

Ot>r Pre s snt Prosperity and he Contemporaneous 

Effort* 

The coming of a period of peace In Europe will bring 
with U consequence* almost aa grave as those that 
followed the outbreak of the war But In the mean 
while we have learned our great lesson,—that the 
United States was not, Is not, and cannot be au Isolated 
notion The United State* is bound to other countries 
of the civilised world by ties closer than those of blood 
relationship The vital Importance of those commer 
dal tie* was revealed to ua only by the greatest war 
of all time. We did not realise our dependence upon 
Europe until we found our credit facilities snatched 
away from u* the ships which had carried our com 
nicrce commamicered, the markets for nmnv of our 
staple crop* suddenly closed, and new markets with 
which we were unfamiliar suddenly thrust uism us 
We are not Isolated, our interests are vitally bound 
up with the interest* of other countries, We can no 
longer, facing the facts as they exist and facing the 
facts which have been driven home to ua In the last 
few months, detJare ourselves a nation apart ami llv 
Ing unto ourselves alone 

As long as the war in Europe continues with un 
abated rigor, the United States will continue In an 
abnormal and lu fact, unhealthy economic posltiou 
We must not he led Into the fallacy of supposing that 
the phenomena of business life which we see about ua 
to-day are normal, or will permanently endure The 
keen business man must carefully segregate those feu 
tures In our cowmenlal and industrial activities which 
are normal and will endure from those features which 
nrc war-caused and transient 

This much, however, we can accept as true, that the 
longer the war lasts the deeper will 1* the Impression 
on our economic life and the more permanent will bp 
the effects. Already there have come into existence, 
b\ means of the abnormal world conditions, many fac¬ 
tors which two short years ago would have been scoffed 
at as Impossible The United States has assumed a 
[losltion of commanding importance in the world of 
International finance We have contracted our output 
uf cotton and have increased our output of wheat 
Many products which a few months ago we imported 
from Europe arc now being manufactured by American 
concern#. Many manufacturers have found to their 
surprise that they can manufacture articles heretofore 
Imported, and can manufacture them cheaper than 
they were manufactured In Europe These fat t» polut 
to a complete change in the economic position of our 
country and lead ua to the belief that conditions will 
be essentially different with u» after the European war 

While oonalderlng our own portion, we must not 
forget that conditions in Europe will also be eaaen 
Hally different after the conclusion of the war We 
1 ity those great nations of Europe engaged aa they 
are in a determined effort to destroy one another He 
regret the waste of capital and lalwr which can never 
be replaced. We admire their sacrifices and their 
sturdy, foresigh ted plana for rebuilding their economic 
organisations. 


How European Powors Ara Preparing for tha 
Resumption of Normal Common* 


While this gigantic struggle la going bn In Europe 
we bask in a hectic and unstable prosperity While 
cataclysmic economic changes are In process, we talk 
and congratulate oareelvee that we are at peace and 


that ththgs seem to ha going well with ua. We are 
all too calmly watching a straggle which has almost 
as vast and important consequence* for us as tor the 
doutoatant*. But tfc* European nations, even while 
engaged |u a war that would seem to absorb every 
e nerg y fa* tfip fawned tat# straggle tor existence have 
time to ahoad amt to plan for the future Even 
now are taking notion prevent or to carry out, 
tatha ^wO may b*,u eocwwmif foyMfou* Tfaey fore- 
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offense. The Allied nations, especially those in West 
era Europe, are planning preferential tariff arrange¬ 
ments which will i»rcvent their enemies from oommer 
dally Invading their territory, and will give each the 
preference In the other's markets. Much has been said, 
and perhaps accurately, about the possibility of special 
and preferential tariff arrangements between Great 
Britain and her colonies. It la even possible, although 
not so probable, that Uussla will permit her present 
allies to enter her markets on more favorable terms 
than others 

The Burojiean nations are hard at work, collecting 
nod collating material which will serve as the basin 
for the negotiation of new commercial treaties Great 
Britain la appointing commercial attaches In neutral 
and Allied countries and trade commissioners In tier 
colonies She is collecting thousands of samples of 
manufactured products sold by her rivals In foreign 
markets France, even in the midst of her present 
difficulties is sending commissions com is wed of prom 
inent officials Hiid experts to many countries, our own 
included for the purpose of establishing (loser trade 
relations Fven the smaller countries of Furoj^e are 
alert to the opportunities ami dangers of the present 
situation 

Probable Aftermath of ths War and What W* 
Must Do Now to Mast It 

It Is sometimes urged that the hatred engendered 
by war will soon pass away, that each countrv will 
seek the cheapest market, lrresiantive of nationality 
In which to buy In an unorganised market this would 
be true Hut Europe 1 b not unorganised Ijegislatiou 
taxation, and organised public sentiment will be the 
means of continuing for detades, and even generations, 
the commercial struggle which will grow out of the 
armed conflict The United States, the innocent by 
atander, cannot exi>«t altogether favorable treatment 
at the hands of either group 

He uiu) Justly reverse the old saying, ‘ In time of 
peace prepare for war* and for us It should read In 
time of war prepare for peace 

There are two phases of the aftermath of this war 
which we should carefully distinguish —the one has 
to do with immediate effects of the war Hiid the second 
has to do with the ultimate and more or less periua 
nent effects of the war 

We have to look forward lu the months immediately 
following the cessation of hostilities in Europe to the 
complete disarrangement of entire lines of industry 
those Industries which have been stimulated by the 
demands of the warring nations for their belligerent 
activities It is likely that manufacturers of tnuul 
tlous, aud of what might be called direct war supplies 
are alive to this situation, but there are two classes 
of manufacturers who are not In a position to see the 
matter clearly and who have not made adequate prep¬ 
aration. These are the manufacturers who are making 
the raw materials that go Into munitions and the 
manufacturers who are producing goods which nrc not 
munitions, but for which the demand has Ikkmi con 
iddernbly stimulated by reason of the war Every 
manufacturer should consider (flrefullj how far the 
demand for his products Is stimulated by the war con 
dltions and ho should carefully write off against pres 
ent profits the enlargements of his plant and oqulin 
rneut We have to look forward Immediately following 
the war to a complete change In the trade routes of 
the world He < Jin not expect to la* able to do business 
through the same commercial and flimmial centers or 
by the same methods that we did It before the war or 
during tiie war Wo must look forward to large read 
justmeuts in Important markets He cannot expect to 
bo able to maintain our inanition of supremacy In cer 
tain lines unless we have taken duo precautions Fed 
lowing the cessation of hostilities there is likely to 
be n considerable reaction ami it is up to us now, 
during this period of apparent prosperity, to prepare 
for what is sure to be a berlod of real but perhaps less 
apparent prosperity 

The permanent or long time effects of the war whieh 
should Interest m are not only those which imme¬ 
diately affect us, but also those in Europe which are 
of Importance to us. The belligerent nations have suf 
fared a tremendous loss of meu, and oonsequently a 
loos of labor power Millions of meu have lost the Jr 
Uve«, other millions are maimed and diseased The 
labor supply of Europe Is depleted and bos lost much 
of its efficiency Europe's abundant supply of capital 
has been withdrawn from production, and Is being 
•prat for deetructJoSL Much inverted capital. In fac¬ 
tories, machinery, mine*, railroads and public works 


of all kinds, bus 1 m** h destroyed The Ixdllgereut na 
tlotis will be Huddled with lmmi iino dibts For years 
to come taxes will Ih high utul the burdiu ii|h*ii every 
kind of business will Ih* grout 1 It* Ir llm ul affairs will 
be disorganized There 1 m u Imre )s>g>dblltty thut the 
gold stumlard umj Ik* brokeu down and mm ts rt 
placed by «n nrhltran monetary standard Europe 
then, must look forward to a i>eriud of high costs of 
pioductJon and high price Uwls 

Thoae effects are likely to exist for years deeadcs 
or even gt m rat Ions Wc will also find mum results 
which will * \teiid our u long in rit*l and will tend to 
become ptrmnnent Wt must first of h! 1 mkon with 
tlm diminished prodmtng imwer of ] uroi**—our bt-st 
customer He (an look forward to burnt gHlns in 
markets whkh are outside of the war sou* He tan 
look forward to the Increas'd Indrpendiwe of our 
domestic manufactures He tnn look forward to a 
more indep« udt nt and mori lunsntant financial jmwI 
tioit And wlmt i»erhaps Is even more important we 
can Ivo sun that the American pc*ople have acquired 
an inrcumtlonal ]M>lnt of view a point of view width 
will preuni In the future the repetition of blunders 
In our foreign relations width we have so ofteu made 
in the jiast 

Tha Coming War for International Markats 

No matter how certain Ouse results of the Euroj»ean 
wur may seem to be there Is one result whlth la even 
more (ertain Tht kuropesn war will Ik* succeeded 
by a ih ritnl of worldwide commercial and industrial 
competition It will Ik a period of competition as Ik* 
tween the present belligerents to recoup their losses 
or to further conquests already accomplished It will 
Ik* a isrlod of competition as between the belligerents 
and as against us As for ourw Ives, we must realise 
that not only our foreign markets which we had before 
the war and which we have established Hin<*e the Ih* 
ginning of the war but our own home market will be 
the objiit of commercial attack That nations de 
pleted In ivory remains, minced In labor supply, ex 
liausted In cupltal and o>erhurdened by taxatlou, will 
be able to com|>ete successfully with an alert and pre*- 
pur4*d United Walts I believe to Ik? Impossible The 
essential question Is, arc we alert to the possibilities 
of the situation und are wc commercially prepared? 
Arc we alert to the fact that the other nations of the 
world, to whom hhc riflee hns become a dally routine 
have their vert national existences at stake? Are we 
prepared to meet the advances of our competitors? Are 
wc mobilised commercially and Industrially to hold our 
position aud to go for want t 

Preparedness in Domestic Industries and Prepared* 
now in Foreign Trade 

Any program of prepared ness for peace must corn 
prebend prepartHlnc»»s at home and preparedness abroad 
He must be pritmml not only to make ourselves eco 
nomkallj utul industrially iiidejKaideiit, but we must 
be prepared to carry on un aggressive commercial cam 
palgn for foreign ImwincHs which will be tarried on In 
competition with the other natlona of the world 

We have prided oursilves on our indciteiidewe but 
the European war has shown us how far our pride bos 
led us astray He Imd political independence, but we 
could not even find a market for, or utilise ourselves 
some of our lmisirtuut staple crops A vast section of 
our country was tn distress Even Bvday we find our 
industries sadly mirniad iHs-aust* we arc unable to suj>- 
ply them with some of their essential raw materials 
He have natural resources hut they are undeveloped 

We must prepare to produce d\os tuffs Our textile 
industries and many ejthcrs arc suffering for the want 
of dyestuffs He have the raw materials but we are 
not prepared to manufacture the finished product We 
must look to the future ami If, aa se*cms probable, our 
European couipetltois will be able to crush our growing 
dyestuff industry by unfair methods of comitetltlon we 
must be prejaired for that emergent y by the. enactment 
of laws which will prohibit such methods of competl 
tlon and will give our raanufarturers a fair chance to 
establish their Industry He are sorely in need of pot 
ash, which wc* have heretofore obtained from Europe 
Apparently, we have a considerable supply of the raw 
materia) but we have not manufactured the final prod 
uet This we must also do if we are to get the bast 
results from our agricultural lands There are many 
Industries in which we are making progress toward 
Independence He have been dependent upon Europe 
for a vast variety of articles which we must learn to 
moke for ourselves We must make our own dyes, our 
(CsnotoM on fogs JOO) 
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I N tho long ^ista of years stretching Itcfore uh our 
Nation niuwt prepare against attacks not only from 
without but ulno from within our ix>nlcrK While pro 
purcdm hh Agnlnnt an outsidi foe 1 h u duty Immediate 
and important, tho menace of a groat population i>oorly 
housed and underfed culls for like coiuddt ration on the 
l«rt of our lawmakers Many economists 
arc agreed tlmt win n the Dove of Peace 
hutUl* It* ut nl tmet more la waratibken 
Europe wt may look for n return wave of 
alkUH, probably ibe li<uvhst known for 
many unrs In uddltlon to thin tlie aat 
ural increase in the muulur of our dtl 
zciis who attain majority nink< s more 
complex the problem of wine distribution 
In onli r that congestion la our gnat c Itles 
ruay be prcvinttd 

It Is an economic axiom thnt tho sta 
hility of a lmtlon is assured only when 
file bulk of Uh (Itlnns reside in their own 
houna Tlu blials and print tpUn for 
width our forefntlurrt fought cannot lie 
preserved and maintained by a cltlreimhip 
whose loti rent In our Nation's integrity 
does not exttud ta'jond mere wage earn 
ing As Secretary of the Interior Tallin 
Hplly put It— Ihe highest mum* of nation 
alltj tonus from a sc list of punxmc—a 
seust* of coumiou purismo—for the United 
State* la not }it ours in the proudest 
huiho, and cannot tic until we are doing 
till that *au lie done to give all its people 
ami to the world the full expression of its 
highest intelligence applied alike to its resources and 
to the life of the jieople" A nation of tenement 
dwellers pons* ski's neither Inclination nor ability to do 
find Itself The late Hcury Grady well said, * A 
cithern standing In the doorway of his home, contented 
on IiIh own tlmshold, his famlh gathered about his 
hearthstone while the evening of a well hik lit day 
closes In sums and Hounds that nre dearest—ho shall 
su^ the lie public when drum tap is futile and the bar 
racks are descried* Making provision now for the 


millions of aliens who will flock to our Hhorcs uud for 
millions of our sons and daughters who will want 
homes of tlielr own Is as necessary as the fortification 
of our coast* and the enlargement of our Army and 
Navy 

Nations llko Germany, France and England, con¬ 


fronted with the sume piohltan, find its solution only 
in the acquirement of new and distant territory Thank 
God I We have jet within our own Imperial domain 
vast arena scarcely touched which can he prepared for 
our homemakers The man of Destiny for this her- 
eulanean task is the hydraulic engineer Though 
colossal in its magnitude, the work nevertheless is 
so practicable and feasible that no doubt of its 
ultimate accomplishment clouds the mind 
The United States U a rountry of vast extent and 


almost unlimited resources Our continental area Is over 
1,000,000 square miles. Of this fully a quarter Is unde- 
ulopcd In the United States, exclusive of Alaska and 
our inland possessions, there are SO,000,000 acres of 
swamp lands and 400,000,000 acres of deserts What shall 
we do with this princely territory? I^eave the one & peat! 

lontial disease breeding spot and the other 
a vacant and uutllled wilderness? Why 
not live up to our boast of being the big¬ 
gest and richest nation on earth, and 
tackle one with the drain and the other 
with the irrigation ditch? 

American genius has cut a gash across 
a continent to connect two great oceans 
It has tunneled rivers and cities to facili¬ 
tate transportation, it has conquered the 
primeval forests of our North Atlantic 
States and developed an empire of un 
parallel rl<lines* in the Mississippi Val 
ley With a sure swiftness and complete¬ 
ness where history nowhere else records 
since the Egyptian djnasts gathered the 
tribes of mankind together, our western 
march has develoi>ed the great Interior 
valley and our Pacific slope. Shall we 
then delay longer the conquest of our 
vacant areas? 

Our swamp and overflow lands embrace 
an area greater than that of the Philip¬ 
pines These lands for the most part are 
adjacent to large centers of population. 
With excellent transportation facilities by 
rail «nd water Their reclamation will 
give employment for years to hundreds of thousands 
of laborers, and later will afford opportunities for the 
establishment of approximately 2,000,000 families in 
homes of their own Two harvests from these lands 
would suffice to pay the entire coat of reclamation. 
Hon Champ Clark, Speaker of the House of Represen 
tatlves, has introduced a bill which, if enacted into a 
law, will provide a practical method for undertaking 
the task. 

An enormous expansion of our agricultural and 



Bird's-eye view of the Arrowrock dam, Idaho 
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Irrigating ditch brings water Into an Arisons ranch 


manufacturing Industries will sorely follow the In It la 
tlon of this work. From Texas on the southwest to 
the Atlantic Coast States on the east, northward to 
New Jersey, and including enormous areas In Min 
nesota, Illinois, Missouri, Arkansas, Tennessee, Cal¬ 
ifornia, and Idaho, a new agricultural empire will be 
opened to settlement equivalent to the 
addition of a second New England. The 
value of our agricultural products will bo 
Increased $2,000,000,000 annually Under 
a plan now successfully in operation In 
Australia our Government in cooperation 
with the several states could complete the 
work and be assured the full return of Its 
investment and 4 % per cent Interest. By 
the issue of amortisation bonds extending 
over a period of 81% years with 6 per 
cent Interest, 4% per cent on principal 
and 1% on amortised payments, the en 
tire Investment would be returned The 
bonds would be secured by the land and 
Improvements, nml this security would l>e improved 
with each year's development work of the farmer 
By guaranteeing these bonds the Government would 
be able to dispose of them at a premium which would 
more than meet all expenses of Issuance and collcc 
tlon In the settlement of these lands the assistance 
of the l>epttrtments of the Interior and Uabor would be 
available through their settlement and employment 
bureaus To obviate possibility of undue 
specula tlon the lRuds before reclamation 
should be acquired under appraisal and 
condemnation By this method the settler 
will not be compelled to pay commission* 
to real estate dealers often ranging from 
15 to 40 per cent of the selling price 
Bonds would be Issued only when re¬ 
quired to keep the work under way To 
further guarantee the success of the 
settler each state should establish a fund 
to be advanced for the purchase of stwJc 
and equipment and repaid under similar 
amortization payments running 81 years. 

What Our Desert Offers» 

The boundaries of arid and semi 
arid United States roughly Include two 
fifths of our continental area exclu 
slve of Alaska. Here Is a region of 
unparalleled resources of soil, diversity 
of topography, and favorable cllmato It 
Is the moat truly American part of Aiuer 
lea, the most enterprising, and the most 
unsettled It Is peopled with a larger 
jK-'iventage of our native born than New 
England. The remaining public lands are 


largely located In rainless regions, and their acquire¬ 
ment by homemakers cannot proceed until they have 
been made cultivable Reconnaissance survey a and 
stream gaging made by the Government during the past 
20 year* have given us fairly accurate knowledge of the 
conditions, and we arc able to predicate reasonably the 


limits of future development of this extensive area. 

It is well known that our desert area* are far in 
excess of the natural water supply While the former 
include Beveral hundred millions of scree, the latter 
will not sufllce for the needs of more than 40,000,000 
acres In the preparation of this irrigable area for 
homemakers the construction of eoormouH engineer 
lug works for storage of floods will be required Hun 


drwis of thousands of miles of main canals and ditches 
must be laid across the dowrt, and elaborate systems 
of distribution must be planned 
Here Is a territory won to us by war, treaty, dls 
cowry und purchase Flying at one time the flags of 
four nations, Its history is rkh in thrilling incident and 
adventure Its milestones are the bones 
of trappers, explorers, and pioneers Its 
people are strong and courageous To 
battle with the elemental forces of Nature 
ha* l«*eome a pa union They aro cap¬ 

tivated by the Immensity of the field In 
which they ojtcrat* and the majestic scale 
on which things are done It Is a race 
of uni quilled energy and optimism While 
the glamour of romance whhh enwrapped 
this region In years ugnm Is dispelled. It 
is still romance land, but with a new 
background The romance of creation 
now pervades the once silent desert aud 
the dominating thought and Impulgc of 
the new land In to establish hire the will ordered life 
of New Fnglnnd with all the highly organized facll 
ltles for making existence in the country attractive 
comfortable and Nuflh lent There are many eommu 
nlties dwelling to-day In the valleys of the Snake and 
Yellowstone rivers and ut the feet of the snow-capped 
Itockks and Sierras to whom thin vision and hoi»e are 
ever present 

What Ws Are Doing in tha Dsssrt 

American capital, gtnlus, und pluck al 
rendy have wrested from aridity 15 000 
000 acres, and planted thereon 200,000 
families in Independent homes. In crops 
alone these lands aro each year returning 
more than 100 000,000 dollars to the 
fanners The taxable wealth of this new 
empire Is estimated to exceed the entire 
wealth of the Nation In 1H00 ytt the 
work is only In Its Infancy The remotest 
parts of our desert are being connected by 
railroads carrying the commerce of the 
world Cities populous and prosperous 
have risen in the desert and have at 
tatned commercial and mercantile great 
ness In the swift munli of events the 
National Government until rec-entlv had 
but small part It was not until 1002 that 
the Insistent demands of the west won 
recognition at the lands of Congress. At 
that time the efforts of private enter 
prises had covered the field which was 
open to tbelr limited cuplLul and a period 
((Jonrtttded on pays 264) 



Stree t scene In the Government town of Rupert* Idaho 



The electrical high school at Rupert, Idaho 
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The Naval Lasses of the Allied 

A Fleet of Thirty-Two Major War Vessels Sent to the Bottom of the Sea? 


FpHBItE are many ways In which the result* of war 
* on land are obvious to the follower of Its progress. 
There Is a well defined theater of control on the part 
of each belligerent Ht the beginning of operations, and 
a somewhat lews deflitcd Idea of the number of troops 
and Quantities of munitions available Wt arc startled 
by the accounts of the number of men involved the 
casualties incurred anil the munitions exj»eiHled Hut 
the main and final lmpreNnlon of the results afhleved 
la measured by the value commercially (loUtically 
and strategically of the enemy territory netupied 
In order to get Impressions of the results of the 
naval warfare of the present struggle It is necessary 
to approach It from correiqx>mll»g lnfint* of vhw 

We huve mad with varying emotions of the sinking 
of this or that warship In some lemoti or unknown 
theuttr of naval nitrations hut with small understand 
lug of the rernfit ut tallied, other than the destrudlon 
of the tmrthnlur naval unit In question 

On thi other haml while the number of men dls 
abled and the ainimiiiltloii exitcndcd strike us sim 
llarly In enih Individual uiae rejairted, the occasional 
lists of the total uimmltlen bring strikingly before us 
the enormiU of the totals 

It him belli our purjx»se to minima rise graphically 
the distrmtlnii at sou In orrUr that tin ixtent of It 
can he proptrH realised Howntr before proceeding 
a brief nvUw of the naval Hltuatlou will clarify In 
mime measiiu the result* attained lti addition to the 
destruction effected 

The sc a In so fai as naval warfare is concerned, 
mav Im* considered as that j>urllon of navlgubh waters 
outside the range of land fortifications Wurxlilptt are 
built to control th* use of the sc a hh thus defined 
At the outbreak of the war the preiKindcrnnce of 
the allied tics t was Hiiflh lent to give It vlrtiml control 
of the sens Tin ( mtrul Powers, recognizing the Hitu 
tlon, comentnitisl their vessels so far us liosslble In 
home waters. Those uimbh to seek this shelter, on 
account of tin himmN Involved without adequati re 
turns crulstd In remote waters Uhk etfhhntlv jsiltred 
Hero It was itonsllth to pro on tin enuio’s commerce 
while awaiting toiiflU t on mori ntnrlv c^ual terms 
Irom the first then the control of tin sea has been 
conceded to tin Allies except for the guerilla warfare 
of these isolated vihnoIh, and the first stage of the 
naval warfare consist*si lu clearing up the ocean of 
the daring marauders who temporarily disputed the 
allied control in remote seas 
The completion of this task was accomplished, not 
without loss to the Allies The principal units lost 
to the TlrltlsU In this phase were the * < ood Hoiie ’’ a 
crulsi r of 14,100 tons, the ‘ Monuiouth a irulser of 
9,800 tous, In Admiral Craddocks 111 fated squadron 
on the west coast of Chile, and the 44 Pegasus,” a light 
crulacr of J, 115 tons sunk by the * Koenlgsberg ” at 
Sfianillmr Tin so iihvhI losses may Ire considered light 
for the results otitalned 

As the Teutons linvi not f( It IhcHihmI to major oi»era 
tlon*, the succeiHllng allied ojh rations, with one ex 
ceptlon have l>eeu with thi object of restraining raids 
and submarine activity Tin exei ption consists of 
the DordnnelUs campaign where se<ond Hue or pre 
dreadnought battleships win unployed out of their 
normal sphtre to reduce fortlflintlons which subse¬ 
quent ev<nts proved win more i nimble of resistance 
thnn antlclpuUd A modem vchh« 1 the “Queen Libia 
MW whh frequentl\ mentioned In tin tHirnbardmiuts 
that ociurred lml It is probable tliat owing to the 
range of her 15 In guns It was not neocHHarj and 
presumably never iuttnded that she should come with 
In range of the forts, or that she should be exposed to 
the floating mines and possible tor|w«lo attack In the 
straits 

Of the vewiel* engaged within the danger tone, the 
Allies lost heavily The battleships * Irresistible/* 
44 Ocean, ’ 44 Goliath ’* ‘ Triumph/* 44 Majestic/* 44 Bou 
vet" and 44 Leon Uambettu M were the major units lost 
but the losses also Included a number of submarines 
and transports 

From the exigence gained In this adventure it Is 
extremely unlikely that important ships’ will be jeop¬ 
ardised lu slm if at- campaigns, 

The AIIWh* problem henceforth became one of re* 
pressing any German naval activity This took two 
forms one, the raid in force, ths other, the war of 
uttrltiou by the sowing of mines and torpedoing by 
suhraarluee 

The second raid In force, with a squadron of pow¬ 
erful highspeed battle i miners and cruisers, encoon 
tered Admiral Beatty’s battle cruiser squadron This 
resulted in the loos of the * Blueohor " and serious 
Injuries to other German vessels. 


Important Injuries occurred to the British vessels, 
notably the battle cruiser 44 Lion," in this engagement, 
but the damage Inflicted upon the enemy raider* was 
sufficient to prevent a recurrence of raids by sea up 
to the present writing In this instance important re- 
buIU were accomplished without loss of vessels to 
the Allies 

The destruction Incident to mines, navigation, and 
the dangerous explosives carried forms an Important 
part of the total and Is a part of the unfortunate 
losses which must be counted upon In the vigorous 
prosecution of any war The proportion of this dam 
age to tho whole la much greater in the present war 
than It would l>e In one where the control of the sea 
was disputed In this category 1ms come the prtn 
< Ijud naval loss of the Allies, so far in the war, through 
the sinking of the dreadnought 1 Audacious * off the 
Irish coast The King Edward," 14 Bulwark/* M Na 
tal,” and 44 Benedetto Brin” were also lost In this 
way The remaining method of harassing the Allies, 
ami the one that continues, Is through the use of the 
submarine 

Naval opinion received an Impressive shock when tha 
news of the torpedoing of the cruisers 44 Hogue," 

4 Aboukir * and u Cressy # * was flashed round the world 
This event undoubtedly modified the allied scheme of 
sea patrol Numerous other war vessels have since 
fallen prey to the submarine, notably the 44 Form Ida 
Me/ 4 Majestic/’ 44 Amalfi/* and 44 Giuseppe Garibaldi," 
though the principal field In which they are feared Is 
In com men ini traffic 

Altogether, the number of allied war vessels de- 
Btroved from one tauae or another looms large but 
the conditions existing on the sea have not been 
changed thereto In fact, their grip on th< situation 
is tighter and wore secure as time passes The Allies 
have tI k immense shipbuilding capacity of the British 
Isles to thank for their Improved situation 

As long us the war shall last this Industry will con 
tlnue lu fivorlsh activity to produce warships In mini 
tiers and types deemed necessary to cope with their 
antagonists 

In next week’s Issue of the SomNTinc American we 
shall publish an urtlUc and full page Illustration of 
the Teutonic naval losses 

Patent Office Reorganization 

T HE Patent Office reorganization under the new law 
just approved by the President was based upon the 
principle* of adjusting the work of that Important 
branch of the Government to the new conditions The 
old organization had hecu expanded to meet the growth 
of the business until It failed to be as effective as It 
should be Its foundations were Inadequate The 
system worked out by Commissioner Thomas Ewing, 
whh h b\ in 1st ha nee failed of enactment In the last 
hours of (he iHHt < ongreas hut which has been given 
prompt jmssage now, establishes a broader foundation 
and takes Into account the very greatly increased re- 
KIwiiHlhUttUs that rest upon the office, with aome In¬ 
creases of coin pen sat Ion and with provision* against 
stoppages in the working of the system of hearing 
appeals 

An Important change Is that which give* the Com¬ 
missioner discretion in the matter of appointing women 
hm assistant examiners. Heretofore the law permitted 
two womau assistant examiners but this limitation la 
removed and as Commissioner Ewing hold* that 
women make excellent workers in this field, It la pos¬ 
sible that In the reorganization of the system through 
new anointments women may appear In the personnel 
It hns been often urged that In the reorganisation 
of the imtent system provision should be made for a 
sjtecUU Court of Appeals to replace the present Court 
of Appeals, which now has jurisdiction. Many cam 
are carried up from the Interior Department to the 
judiciary on appeal* Involving Questions of law, and 
sometimes a determination of facta These law and 
fact questions call for special conaMarathm, and it la 
not an infrequent experience of patent lawyers to have 
Judges acknowledge their entire tufamliiarlty with 
such questions. In Washington this Is not likely to be 
the case, because here occur moat of the patent ap¬ 
peals, and the Court of Appeals has become to a large 
extent technically qualified In this particular dass of 
cases, but on the circuit tbees patent rasas aM often 
heard by court* without any exper i ence whatever A 
court of patent appeals similar to the Coartcf Customs 
Appeals would greatly relieve the pr e s en t appellate 
court system and would facilitate tfu dtapttton of 
tfaeee cases, which involve enortnoos pccttiuAry Inter¬ 
ests. It might be a circuit court, moving from city 
to city to facilitate hearings gad the eewreaiemw of 


litigants. Many of these appeal pgtgDt caari toyolta 
conflicting claims between Individual* and etitporfc- 
tiene, and sometimes great Industrial intatori* are 
Involved So Important are the Issu es that the United 
States would be justified in creating * new tribunal 
for this apodal work. 

The Coonervatfom of FUg e m 

T HE Director of Materials la the new British Min¬ 
istry of Munitions has addressed a circular to 
dealers in platinum, requiring them to make a return 
of the whole of their stocks of this metal and forbid¬ 
ding any trading without a permit Nature, comment¬ 
ing on this step, expresses regret that It was not taken 
sooner, as 4 It Is most unfortunate that this rare, and 
for many purpose* Indispensable, metal has been al¬ 
lowed to be used for jewelry and purely ornamental 
purposes. Either silver or gold” says this journal, 44 is 
much better adapted to the production of attractive or¬ 
naments and Is more beautiful than the grayish white 
of platinum, while, of course, neither has the high 
melting-point, electrical resistance and chemical re¬ 
fractory qualities which make platinum so valuable a 
metal both in science and in the arts." In consequence* 
of the war the annual output dropped from 300,000 to 
250,000 troy ounces. About 95 per cent of the world’* 
supply comes from Russia 


Efficient Virion 

A MONG the many circumstances in modern dvltfsa- 
tlon tending to Impair human vision is Improper 
Illumination, either natural or artificial Too Intense 
light Is as bad, perhaps worse than, poor lighting Bye* 
are not merely ojitlcal adjuncts, they are integral part* 
of the body roall> expanded portions of the brain. 
They mutually affect the functioning of most other 
organs, Inefficient eye* cause many chronic headaches, 
much depression and laxllly fatigue, most indigestions, 
many (some believe, practically all) of the abberatlona 
of genius ami of the alleged drmi fout , tho half wltted 
Any organ exercised well within Its limits tends to 
increase in power and facility, If persistently over¬ 
worked it become* progressively unable for any work, 
at all One habitually using his eye* In strong light 
decompose* his **visual purple" faster than it can be 
regenerated Even normal eyes are ruined by overuset 
especially in lowered general health, and a* most eyes 
are abnormal, or at least not perfect as visual ma¬ 
chinery, many people have to oope sot only with bad 
environment and lowered health, but also with inherent 
optical defects. Doctor Ellice M Alger, whose knowl¬ 
edge of the eye is peculiarly full and exact, consider* 
that because of the many newly invented methods of 
commercial lighting, by gas and by electricity, the 
composition of light as well at It* Intensity have come 
to require serious consideration In the days, and 
nights, of oil and candle light, the question was simply 
one of quantity, the quality being generally soft and 
benignant, but modern lighting, whether gas or electric* 
lg often so intense as to be Injurious; these latter 
means of Illumination contain many more of the violet 
and ultra violet rays of the spectrum than our father* 
were accustomed to. Such rays are useful in the treat¬ 
ment of disease by light and In radiography, but they 
are certainly amiss for illuminating the printed page 
or the object on which the artisan must wdt£. lights 
that can tan and sunburn the skin, and perhaps Induce 
baldness, are no dohbt responsible for much of the 
prasent-day visual weakness. The effect of such 
illumination on the deeper op tical s tr ucture* la cer¬ 
tainly pernicious. It is very likely much cataract 
comes from this cause, certain It Ik that stokers, glass- 
blowers and other workera In in Wee light and heat, 
are enormously prone to this grievous eye disease. 

Illumination made up of red and yellow rays of the 
spectrum is the best for visual purposes. The problem 
of securing a light which stou allow a maximum of 
efficiency, comfort and oe ny et d enoe Is one move within 
the provinca of the hHttjtintkg engineer than of toe 
physician to solv*. Tflf solution was wt jhd* a. 
humane procedure, b^ wtoyhtoh shbuid to amatory 
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Strategic Moves of the War, February 24th, 1916 

By Our Military Expert 


T IU <iipturo of Erz< rum l»y (In* IIiihhIuu forces In 
llu < iuumhuh 1iuh bfH*n fori seui Indicated b> the 
slow but consistent ntlv him t of the Grand Dnk*, fur 
Muni time The fall of this fortnss Ik, of courst, but 
h muKHurj imbbnt In tin art ompIlNhmt ut of the 
laijftr objcttlw whbh seems to ih moiiHtruU the first 
inrun to risult of i »|h rntlvt ut rutt ic\ latwun Lhc 
l*ow*r» of the Fniinte 

A ki ut ral surwv of tho w T nr map of b uroiM shows 
that the T* utonh |n>wir Is print leal 1\ In limit'd In 
hnniMim bv G* rmiuiv f I ovn tin Haiti* on the moth Ik 
H topjKd by the kui i>o\ur of 1 , thi English 

Belgians and In ii(h bits k tin wohI, Holland and 
SwitR* rhind art hormlH msls that milssh tuns to 
I*oke Itnh hinds tin huulward south flunk***] h> the 
Adrlath and tin M* Oilman* an *v*n though tho 
Haleru legions n\*iruii Albania, (amt fni all pur 
IHtsi s of gaining turn h v Itb tin outNldi world Is lot kail 
to T* uiotda and lilt Kiiti rite holds the key On tho 
East Russia ftoin Riga to Hit Roumanian fumtler 
seems Kolldh athwart tin roadway hmked bj the mini 
h< rlt hh mim|s>w(i of tin f s-nr, there Is no ckivnh 
through Kuumnnlii inn though sht declare for the 
< ontral EmpInH, a di vl lupin* ut width seeum more re- 
mot* with th* phhkIiik of tilth da> Bulgaria Is 1 annul 
In the wnlirH of tin Blink ftoti dominated to tho 
Russian 11* * t and til* *lr*k of h(**I Is complete su\t 
for tin proiHirtiomitth narrow puss between tht Blink 
Heil mill tlu Agean 1 urklsli torrltorj won 
to tht Kills* rs arms tlirough diplomacy 
and u diw[K i ni(t cast of tht dk h> the 
Ottoman Empire 

Glance aguln at the map Thi penln 
aula of Asia Minor txtnids from the 
eastward hetwein the Black Sea and the 
Mediterranean, like a sore thumb Tho 
distance from the Gulf of Alexundretta 
where the Mediterranean Jabs upward 
Into the pudiiHulti to the closest i>oint 
on the Him k Hca Is but three hundred 
miles, through tht southern part of whhh 
the one grtat iirterv of commerce and 
war In that section the Bagdad Railway 
runs A successful occupation of this 
neck of land by the forces of the Entente 
would sever tho innin portion of the 
Turkish Empire from touch with Us doui 
lnatlng allien, remove all threat to the 
colonial possessions of Great Britain the 
huckbone of the Entente, malnlv through 
Us aea power and would forge the last 
link In a chain completely cm losing 
T*utonla, block the only existing gap re¬ 
maining for expansion and the drawing 
of supplies from without, and complete 
the «m< lento of a monumental siege 
This ptnlnsulu, th* n, by reason of ge¬ 
ography that cannot he denied consti 
lutes the local desired object Be of the 
Russian operations Desire and aevorn 
pltshment are different things, of course, 
and It Is inconceivable that Teutonia will 
not bind strenuous effort to prevent the 
latter, even ut cost of weakening needed 
strength elsewhere The German staff 
has demonstrated a viciously effective waj of doing 
Hinh things ever since the war In gun and the only 
l'killhood of hu* ci hh to the Entente lies In combined 
operations on several fronts to hold their opis>m nts 
In pluee, to deny Hum the possibility of delathing 
nmsHlvo for**eH for au offensive tUfciiHive In Asia Minor 
As the KunnIhii advance continues tlic way will be¬ 
come harder for two print ipnl reasons as the penln 
sula Is approachetl the KiiHslan forces must draw far 
ther and farther from their railway llm of supply 
the railhead bnso at Kars and consistently the Tcu 
tonic armies will come into closer touch with their 
base communications, secondly the shorter the dls 
tame from Teutonia pmjtfr as Turkish forces fall Imck 
thi easier It will Ik- the lean risk through the time ele¬ 
ment will he ex per It need for reinforcements to be 
shifted 

Itt the Russians always have the Black Sea As 
HttoB ns tho coast line is uncovered by advance upon 
TrebiKoud which even now appears to be under way, 
the railwaj lint In rear of the Grand Duke can be 
more and more disposed with for the supply of 
the entire line for this hi a offers fairly free line 
of supply, becoming murt valuable as more coast la 
gained 

As the great body of tht Turkish country lies to the 
southward of the present position of the Array of the 
CaucuHUs it la obvious that the pivoting movement 


which will certululj mark the progress of Russia—If 
progress It 1h to bo—must hinge on the Black Sea, or, 
nt least, to the northward Trebhsond offers a first 
foothold as a prtliminaty pivotal point from which 
the armies of tin ( rar ina> swing in mighty sweep 
upon the tank of tin itcninsula u gigantic hammer 
drl\ lug bom* one bint greut plug 

Will to the * cuter of the nnmt likely lino across the 
n(*ck of tlic iJcnliiKula lies Hhas the next stronghold 
of moment nfter 1* r/< nmi It Is naturally n eonsplou 
ouh jKilnt In the course of the advance and It Is ap- 
pro\lniHtplv two hundred miles from the present posl 
tlon of the Russian fonps, from tcu to fifteen average 
marches across the rough country If It were not ueces 
nun to battle for inch step of pregrew 
But the ilmractir of tho country over which an 
advance iiikui this ia>lnt la necessary Is forbidding In 
the extreme The groat valleys that gouge the land 
<ffer puictknlly the only avenues of approach for in 
terbxklng mountain ranges strew the terrain from 
the trags and push eminences of which stubborn de¬ 
fer) h< may bo offered against even greatly sujrorlor 
number* The Russian line cannot swing around in 
Its Ideal chop toward the penlnsulu unless it 1h ex 
tended southward to embrace that feirltory wherelu 
the English fon*os at Kut-el Atnara are isolated for 
otherwise the swinging flunk would be exposed to at 
tnck and the communications serious!* threatened by 


The war in AsU Minor 

almost any enterprising fore© of Bite that might be 
massed in the vicinity 

It is currently reported that news of the Russian 
success at Erserum tpis effected a hurst of enthusiasm 
tu Roumuula for the Enteute cause How much of 
this is true and how much Is merely propaganda re¬ 
mains to Ik* seen It Is apparently tro© that with the 
reverses experienced by Russian strength resulting 
from the thrusting back through Poland and Galicia, 
the faith of the Balkan states in their ponderous neigh 
bur of the North was severely ’shaken Tty? Balkan 
state* were strewn with lnforiitioii by Germany en 
llrely justifiable in war that m&gftifled the Teutonic 
sucxvss and proclaimed the Hlndoot dulmped^d progress 
of tht lr arms Diplomatic bribes, offers promises, were 
scattered broadcast, assuring favor and fortune to 
these states should they at least remain neutral, and 
they conveyed dark threats of condign punishment 
should these same states raise a hand against the 
Kaiser As a result tho Balkan people, newly organ 
lxed states. Jealous of one another to the point of 
hatred feared for the Integrity of their poeaes 
slons, with the black example of chastised, destroyed 
Serbia and Belgium dangled before their frightened 
eyes 

But Roam an la, as well as the rest of these state*, Is 
ambitious for expansion and development, Russia la 
In a position to give her deal red territory* and the eth 


nologlcal bonds of the locality on each aide of the 
frontiers are sufficient to inspire a natural sympathy 
for Individual ft lav tu ftl&v 
Local success sways the expreaalon of sentiment 
which has necessarily been kept concealed through 
exiwdlem v, more and more, according to the reporta of 
observers It la coming to be recognlted, even In the Bal 
kuna, that Germany b desired Place In the ftun must be 
found toward Asia, with the concomitant deduction 
tlmt should it be gained the lesser state* that line 
the roadway from the heart of Teutonia to Asia must 
iu the end become but dependencies of the preponderant 
might of the Kaiser—or jKwslbly of an expanded Teu 
tonic empire so strong that no tsiwer on earth could 
upset It And also the belief that if such a result 
should obtain, these little states would lose their Indl 
vldu&llty and Independence, despite every promise 
given In the agony of supreme effort or by evanescent 
tracings on “ Hcraps of Pui*r' Tlmt unfortunate 
phrase is likely to cost an empire 
To the analytical minds of the statesmen who guide 
thi destinies of the Balkans, Germany’s definite check 
must l>e apparent the power of vastly superior num 
liers, on a mtlo of two to one, cannot be Ignore*!, for 
even the machinations of deelrc cannot juggle with cold, 
imimNfdu figures, and the drain, drain, drain of the 
countries at war, in finance commeice, treasure and 
blood, leads to comimrlson one contender has the en 
lir* outside world upon which to draw for 
supplies—the other has but its own def 
lnlte territory, limited by bayonets, for 
the sum of its resources 

Dispatches state that Russia Is mass¬ 
ing force iu the vicinity of Roum&nla, 
not as a threat, hut as a guarantee that 
the Roumanian forces may be concen 
trated on the Bulgarian frontier Rou 
mania is practically mobilized, without 
doubt she Is approaching a decision of 
some sort, and the recent Russian sue 
cesses In th© Gaueasus are apt to have a 
muth more far reaching effect than 
merely upon the lotal Issue In Turkey 
Halonlkl has become formidable In 
strength and It lies in a very threatening 
proximity to Bulgarian territory That 
the city ha* not been attacked, as threat 
ened, by Teutonia leads to the belief 
that the Kaiser regard* the Roumanian 
situation so threatening that he cannot 
dare unguard it, and has not himself 
sufficient strength to launch attack upon 
the Grecian city And, furthermore, that 
the fear that Greece Itself might be forced 
to declare actively for the Entente should 
Bulgarin, hated of Greece, Invade her soli, 
acts as a restraint The situation Is 
fraught with moment 
If It tie true that Roumanla la to de¬ 
clare for th© Entente actively with the 
completion of an understanding with 
Russia, a new line of attack across Its 
frontiers, upon Austria Hungary, will be 
oiiened, supplemented by offensive action 
from Halonlkl that might easily result In 
clipping Turkey from the alliance, force the Teutonic 
line batk to within Its own territory and mark the 
beginning of a second stage of the war, wherein Teu 
tonla becomes definitely besieged In grim, overwhelm 
lng strength. 

And this paitibtuty exists to-day through the latest 
success of Grand Duke Nicholas with bis Army of the 
Caucasus at Eire rum. 

As we go to press the great German drive at Verdun 
is In progress A discussion of the strategic Importance 
of this movement la reserved for the next Issue. 

Climatic Statistics for Canada 

MONO countries that have long maintained^ 
meteorological services there Is great diversity" 
in the extent to which the observations collected by 
those service*! have been digested nod published In 
the form of climatic statistics. Canada, though It 
IKwsesses an excellent meteorological service, has 
been quite backward In this resptept Hence much 
interest attaches to the recent publication of a sub 
stantlal quarto volume entitled. ’‘The Temperature 
and Precipitation of British Columbia,” constitut¬ 
ing the first of a series of work* w$ch the Cana¬ 
dian Meteorological Office plana to issue for the 
various divisions of the Dominion. The next vol 
ume In the series will deal with Northwestern 
Provinces. 
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The American Conquest of the Air 

Shall the United States Pay Further Tribute to Other Nations for Her Supply of Combined Nitrogen? 
By Prof Thomas II Norton, Ph.D , Sc.D„ Bureau of Foreign and Domestic Commerce, Washington, D (' 


T HE KB Is something gulling In the word “ tribute ” 
to a free people. It recalls the exactions of Assyr 
inn, Egyptian and other Oriental potentates, as re 
corded hi Holy Writ, aud in the monumental records 
of auilent civilizations It malls the stream* of gold 
flowing from every quarter of the globe Into the trails 
nr' of Imperial Home, or the chief sources of income 
of aggressive barons, kinglets and kings, through medie¬ 
val history to the present day 
An4 yet, the American nation has Iteen regularly 
paring tribute for years to foreign interests, in a sense 
of the word quite as real as that characterising the 
exactions of roving V lklogs or Algerian Hoys 

The contributions do not take the form of chests of 
gold or alUer as In the olden times. They cross the 
oceans in u steadv stream of drafts and bills of ox 
change, representing Just as truly the toil of American 
brain and brawn as would the precious metals 
In an economic same, I do not hesitate to designate 
an ‘ tribute whatever we pay to foreign product! s 
of staple articles of consumption, when our needed 
supplies can Just as advantageously be produced on 
American soil and especially when they can be made 
from American raw materials 
A careless neglectful policy In this Acid subjects us 
to a triple handicap The latent natural wealth of 
the country lies dormant and u magnifirent imtlonal 
asset fails of utilisation. The various Industries de¬ 
pendent upon foreign supplies in this category must con 
teud with all the uncertainty and vicissitudes nttmdaut 
upon alterations in the economic conditions of distant 
lands and lack the confidence and assurance resultant 
from the existence in our own countr\ of a well 
rounded cycle of productive activities Finally tho 
entire industrial fabric of the United States Is ex 
posed directly or indirectly to the dangers of imrnlysis, 
through any Interruption in maritime commaideations 
w*Uh other parts of the globe The evidence In proof 
of these theses has been brought abundantly to our 
attention in the form of scores of uncomfortable object 
lessons during the last eighteen months 
We have paid a heavy tribute to the 

great factories on the Rhine, the Main _ 

and the Spree, for artificial colors and r~“ 

other coal tar products The present din 
location of our vast textile interests in I 

the throes of an uiute ‘ dyestuff famine" Atmaapteto 
shows vividly the punishment—^conoin nitw**a,W~ 

ically and literally—for the folly and nn j 

wisdom of violating the fundamental pre¬ 
cepts outlined above I 

We have paid a still heavier tribute lo 
the imtash mines of Stassfurt and to the 
Prussian government The faltering 
harvests of our cotton and tobacco fields 
tell the tale of our penalty 
The heaviest tribute Is paid to foreign 
countries for our supply of combined 
nitrogen imperatively necessary for a 
multitude of industries, and, above all Nature*# cycl 
for maintaining the fertility of our farms 
The tribute has amounted annually to over $20000, 
000 Every cent of this sum should have nmained 
within our own borders/ 

For what and to whom has this vast toll Iteen paid? 
Prior to the present war our annual imports of 
crude nitrogenous material averaged as follows 

Long tons Value 

Sodium nitrate (Chile saltpeter) 548,000 $17 080,000 
Ammonium sulphate »• 07,200 4 410 000 

Oalrium cyanamid • ••• 20,000 1,590,000 

Divers nitrogenous fertilizers. ... 5,404,000 

Total . .... $20,130000 

The sodium nitrate came entirely from Chile The 
export tax on their shipments of this piodmt forms 
about two thirds of the regular income of the Chilean 
government In Europe about 80 per cent of the im 
ports of the nitrate Is used for fertilizing pun**** 

In this country the proitortion is much smaller In 
1905, when the Importation was much less than at 
present. Prof. C E Munroe estimated that it was 
consumed in the following manner 


T HE autkof of tho accompanying article I# will 
known to the rf</rfer« of the Bliuatifk Aneiu 
CAS through hit contribution* on The Dyestuff 
Famine ” and * The Potash t amine,” and on allied 
economic problem* Hi* extmMvc rcpnit on Th( 
Utilization of \tmosphi He Nltrogtm ’ publish id by 
the Depart mm l of Vomonrm in 1912 /a icgatded 
by i lcett'o-4 hnnist* on both *id<* of the Atlantic 
a* the most nmphtc and exhaustive tnati*< on 
thi sublet in any language — Enrroz, 


Ammonium sulphate U supplied chiefly by (Ircnt 
Britain—70 ]>cr unt, Germany has furnished 20 per 
14 nt of the imiwirt and Canada 7 per cent. Its chief 
use is as a fertilizer 



Oats grown with and without cyanamid fertOtor 

Effect of » ralK) of ©otabinrd nitrogen on plant growth 


-UgumMsadt 


firrxic Acn> 
HNO. 


Awospbvdo 

•IvctrloUj 

DtnttrUyinf 

b*Ct«Tl» 


Nitrous sold Nitrifying Ammonia 

HJ?0» bteterl* NH, 

Nature’s cycle of change#, furnishing plant life with It# supply of combined nitrogen 


Explorives 

Short toua 
183 000 

fihaxuellng, fluxing, pickling etc 

68,000 

Pertttlzera 

42,000 

General chemicals 

88,000 

Nitric and sulphuric acids 

29,000 

Glass making .. ,, 

12,000 

Dyestuffs ....... * * * * 
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Tho Amtrican supply of cyanainld comes from tho 
extouslvo works located at Niagara Falls Ontario 
Tho (heap el«tricity gonoratod at Niagara Falls led 
to tho location of tho Industry at that jHilnt Tho 
annual output Is 04 000 tons alt usod as a fertilizer 
A large amount of nitrogenous material chiefly 
refuse animal matter ttsh strap tankage etc , from 
all quarters of tho globe, valued at $5 404,000 is im 
ported exclusively for use as a fertilizer 

Tho above survey covers simply our imports of 
nitrogenous compounds In a crude form A separate 
category of tho more valuuble chemicals, in which 
combined nitrogen forms an essential part such as 
the coal tar dyes and other coal tnr derivatives (me- 
dkInals, etc ), the explosives collodion, -celluloid and 
other pyroxylins the pnuwlntea the evunides the 
nitrates etc, would include imports valued at about 
$12,500,000 These come entirely from Europe, chiefly 
from Germany 

We arc thus deiwndent upon other countries for 
wares containing nitrogen In a combined form, to the 
value of nearly $42,000,000 per annum 
To what extent are we producing nitrogen in a 
crude, combined form? 

The direct production la limited thlefly to the re¬ 
covery of ammonium sulphate among the by products 
of the distillation of coal, in connection with the manu 
facto re of gas, and especially of coke. The annual 
output for 1913 and 1914 was 190000 short tons. 

The utilization of waste nitrogenous material of anl 
mal and vegetable origin in American fertilizer works 
is considerable. Thus in 1909 It amounted to 1 085,000 


short tons, \u1ucd at $20 277 (MM) NmrU thr 4 *e quar¬ 
ters of this Im (if dmmsth m l^ln 

Suminml/int, tin nitron n sit mi t Ion In tho United 
States an fur as ( null nltroMu < oin|muiuls are n>n 
(ePlied we (oimuim wasti iiiilmil mnl \inlabh mut¬ 
ter ynlued at aU,m $jo tnoooo of whkh imp, >■ ted mu 
trials an worth about $5 'VH i (MM) \W cmsumi 205 
OtHJ shoi t tons of anmioninm Miilphidt of will. ]i 75000 
tons aie ImihtrUsl X\« <oiiHimic UOOO riiuit ton* of 

< \ ana mid, all lmi»oi liri F Innlh \\« (onsuim (ikihmi 

short tons of sodium nit rati all lni]joried 

It is not dlllluilt to mil ha what would hippm to 
our ngrh ultun ami to our w holt imlunt i lal sv mU m 
should for Hiiy it ason our timill tim t oinmunh at Ions 
with Furois to tin umt and with < titli to the south 
Im interrupt'd for am |< ngth of tlim 

"e <an pktuie the tfTmts on simply our means of 
protmting the tuition fiom fnrrign Invasion 

Our entile supply of nitiH arid is ohiaini'd from 

< hilt snltinter In tin niamifm Um of ismriir foi 
taitrldgi s or for use In cannon In Ihi pnpuiatlou of 
high ixploslvis for use In shills or turisslots, nltrk 
arid is tltt most I m j km to nt the all esfantlal material 
W e nmv sturt from ^,1 y(*< rin from cotton llntm rs, 
from wisxl pulp, from onholh arid, from aniline from 
tolm la or fi4im dlurs ollnr coaltar products—In 
enrv case nltrk arid Is thi agt nt needed to trans 
form imrt siilmtaiaes into jmwirful explosives. 

MiMkrn waifart as ex« ui]>] 1 tle^) in tin ti rriblo world 
conflict in rows the watirs is a battle of engineers and 
ihimists In its ultimate atmlvslH war is mlueod to 
a simple term—nitric mid 1 The nation Lhgagrd in n 
struggle for life 4it deHth becomes hripless the day it« 
slmk of nltrk H4 id is exhausted no matttr what its 
jtcpuluMon may number, no matte i what tin Ir bravery 
skill and resoluteness 

In almost as strong terms may we |>ostulnto the 
conditions of existi not for a nation’s lmlustry or ngri 
culture 

We owe min It to the examples of German oflk lency 
in the most diversified Helds of human efforts What 
lesson can Germany teu4h us in this con 
neetkm? That empire is as effectually 
nit off from supplies of i bile saltpeter as 
our own 4X»untry might be under certain 
contingencies 

OrvAnlo cltrofM A dwade ago the manufacture of cyan 

4 oonpoondt from the nitrogen of the air was 

successfully started at several points in 
| Germany The Industry has steadily e\ 

| $ iwinded Four yt^rs ago Professor Haberis 
* | tharatlngly siiuple pnx'esa for the syn 
I tlietk ninnufaeture of ammonia from 
’ I hvdrogm aud atmospheric nitrogen was 

■ * perfected, and n large plant for the In 

dustrial production of this Important com 
Ajunonl* IKiuiid wus erected At almut the same 
NH* t * mp t,ie e QU»lly hrllllaut and simple 

pns4 nn of Professor Ostwald fr»r the 
»d nitrogen cntnlvtk trnnsformatlon of ammonia In 
tin presence of air Into nitrous and nltrk 
o\id»s (yielding nitrit h( Id on contact with wutir) 
wan brought to a state of tet hnlutl ixrfectlon 
Ordinarilv (icrmam pr4slmes from her coke and gas 
\\4>rks largi Hiiiounts of uuiraoidu, a notable Hurplua 
being ayailable for exiKirtatl4m ( vauamid on eoutact 
with Ntoam gl\4*H off all of its combined nitr<o.en in 
the form of ammonia. To cup the climux, Habers 
process renderN it isiskHiIo to munufa<ture from tho 
air ammonia in unlimited quantities There were, there 
fore, no bounds set to the stock of raw material avail 
able for transformation into nitric acid by Ostwakl’H 
method, In 1914 

Is there not lure u inagnlfkint fxnraple of how h 
nation cun fret Itself from (He mIdh kh s of de|sndenea 
Uf»on fon lgn sour4vs feir NUpplits yitally ess4iitlal to 
its agriculture its industrUs und to nutloual defense 9 
lA*t us n(»te inn own pr4 pnrwlne^s ft»r the unexpei-ttsl 
In regard to wuiri-es of 4>ombln4sl nitrogen and in the 
equipment newhsl t<» r4 ii4ier it auilluhle for use In 
the arts and In (in preparation of feitlllzers 
FTrst of ul! (Uir nssets 

Id the vast (I* [M»sits of 4*oal In this country there In 
enough nltiogt u ston'd up to mcri our nomml demands 
for mstiv V4flt« if carefully reeoyered In (Hmneition 
with ioklng and gas mamifacture In these branch'* 
pyery short ton t>f bitumimnw (*oaI should vli’d on 
distillation al>out 21 4 lbs of ammonium sulphate In 

1913 over 75 000 000 tons of coal were distilled If 

the byproduris hud been carefully recovered the out 
put of ammonium sulpha ti would have slightly ex 
coeded MHt (KK) tons The a< tual umoiint recovered waa 
i C om (a4ca on page 
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The Heavens in March, 1916 

Our Neighbor Mars and Its So-Called “Canals” 

By Prof. Henry Norris Russell, Ph.D. 


T HE most Interesting object In the skies Is still (he 
planet Mars Though ratlx r fur from hh—H7 (HHMMk; 
miles at the beginning of Manh and HR,000 000 ut Its 
close he la very conspiiUoUH to the naked out 
shining ail the stars but Slrlu* He la In tin easti rn 
part of the count! 1 Uitlon tuncti moving westward 
ever more slowH until the 22d when In nvirniK bln 
course anti atHrtu ujkiII h long uintwurd hv% tN p whbh 
will quite encirrU tin. heuvt ns 
TclcseopU ally In *how* a disk Id second* of all lu 
diameter the let whhh phi hike to only 11" on tin 
Slat, as he re< ed( m Toward tin t ud of the montli lu 
will look like the moon about two days before tin full 
khnwlug tbUH a louaphuous plmm 
The dlatusalmi of Uu tmrfiui f<uturts of (he planet 
has been revived In tin popular mind bv Ms prcmii! 
return to the evening skle* ynd U may therefore In 
appropriate to fqsak of thtm btre 

With a small ft lew opt it can easily Ih win that, 
While the general hui fuee of the planet In of a ruddy 
hue there are dm k marking* u\iem Li whUb, If wuUhed 
for two or tliioo hours will la win to 
pass ui mas the dink, carried by the 
planet a rotation width Is a little slower 
than tliut of the Earth At tiu polo la 
a brilliant whlti *]>ot, the * polar cap.” 
uion < (jiiMpleuouH than any other fentim 
Even with a Hum 11 telescope the aiuahur 
may see that this eap at the present time, 
la steadily shrinking The north |>ole of 
Mars is now turned toward the sun, the 
season there eorreHpondlng to the end of 
May at the Earth h north pole Hy mid 
summer from the Alai tin n ntaiid|K>lut, the 
cap will have shrunk to be only almut 200 
miles In diameter If It follows the same 
la w which has governed Its liehavlor 
with regularity during the past Towards 
the end of the Martian summer the eap 
begins to reapjiear first, In the form of 
Isolated white patches whhh extend till 
they grow tog« ther and cover the surface 
in a great white sheet 1 GOO mile* a< ro** 
which In mid winter enlarges still only 
to shrink again with the approach of 
spring 

It has been observed for many years 
that, after the polar cap grows smaller, 
the darker areas of the planet Increase 
In also and depth of rolor—a not hi r clear 
Instance of seasonal chuuge Hut public 
Interest Is centered not in these mispku 
ous markings, but In the delicate and 
elusive ones which are beyond the power 
of small telescopes to reveal, or untrained 

AllUOCIUlIt 

eyes to see 

All observers who have studied the 
planet long, with instruments of sufficient 
power, and under good conditions of 
atmosphere, agree In testifying that in the moments 
when the ceaseless unrest aud turmoil of the wind 
awei* arc through wbkh the rays that reach us must 
IttRH subsides, a great amount of Hue detail Incomes 
vlallil* on the planet, whbh, except at these times Is 
so blurred by the aerial tremors that ll <*an not lie 
detected Cone* ruing the nature of this dUall how 
ever the reports of competent and skillful students 
differ widely 

Most widely known, in all probability are the results 
of Dr Lowell, who, during his mauy yuirs of w'ork lu 
Arlsona has eouslstenllv seen these markings as Hne, 
sharp, dark linos, traversing the surface, uot quite on 
straight linos, which would he impossible on the 
spherical surface of the planet but almost always lu 
“great circles,” the shortest and atrulghtest courses 
possible on a sphere—so that they will merit 'khla 
pan 111 s designation of 4 canals” His drawings too 
show these lilies converging three five, or more at once 
to definite points, marked often by a small dark spot, or 
“oasis so that thev form a geometrical network, cov 
crlng the whole surface of the planet from pole to 
ptib In the ruddv imu^and the dork alike 

it is not so gc ih tally known to the public that many 
of hi r observers also provided with telescopes of suit! 
clent power fnr the purpose and experienced In the 
study of thi pi nut desertlm what they see on Us sur 
face In quite dlfh rent terms 
Fractkully all of them have seen small dark spots, 
and streaky marking! couneetlng them in some regions 
of the planet wbuh art dearly the same things as 
oases and “canals Hut some of them, notably 


Frof liarimni— n hfim graphic dencrlptkm of the 
planet's nppemam< Is that it looked like a pinkish 
glolte on wimse mirfnce the dark details had been 
painted with a grayish colored paint, supplied with a 
\erv poor brush producing a shredded or streaky and 
wispy effect lu the darker regions ”—have never, during 
years of study *een anv trace of a system of fine 
unrtnw duik 11ms Others, snrii as Prof W H Picker 
ing and Monsieur Jnrry Dealoge*, who have made ex¬ 
it uhIvc series of observation* In the last few years, 
have seen ft few narrow *ti night “ canals," but And 
tin pr<Ht majority to be broader markings, often with 
(Jlffust edg«* in muny casts curved, arul iu some In¬ 
stances affording to the last mini eel obscrvoi broken 
up at the moments when the ** nee lug ” was at Its lnwt, 
with a ]mt(hwnrk of finer details which, as soon as 
the trembling of the air blurred the image once more, 
me rged Into an apparently uniform grayish strenk. 

it is quite iKvond belief that, among these numerous 
observer*— some of whom see the canals always as 
hue lines, others always as diffuse bunds, while still 
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others see some In one form anel some In the other— 
only the members of one of these groups have ever seen 
the pit)tut, during years of observation well enough 
to make out the real features of its surface The ex¬ 
planation must be sought elsewhere aud a clue is given 
by the one obw nation in wblth all students of Mars 
agree—that the details In question are very elusive, 
and can be seen only during the moments of good 
definition and steady imageon good nights only, and 
even then for but a few *econd* at a time 
Even In direct observational matters, such as press 
log a telegraph key to record the roomeut when a star, 
moving through the field of view of a telescope, appears 
to cross a fixed thread iraychologtcal differences be¬ 
tween observers—kuown in astronomy by the general 
term “ personal equation “are present and important 
If an observer wants to see the star on the “wire" 
lnffore he presses the ke\, he will give the signal too 
lute by perhaps a fifth of a second, because the complex 
prows*©* which intervene in the nerves and in the 
brain, in such an apparently simple action, will take 
at least that interval of time If, realising this, he 
tries to avoid this error, and to pres* the key so that 
the action shall be completed at the moment when the 
star crosses the wire, he may overshoot the mark, and 
form a fixed habit of observing early By observations 
on an “ artificial stur ”—a spot of light which is caused, 
by suitable devices, to move In the field of the telescope 
so os to resemble exactly a real star—tt ts possible to 
determin© the amount of this “ personal equation ** for* 
a given observer and If, as Is the case with an ex 
perleuced worker, the amount of the correction varies 


but little from day to day, his rtwnratioiis* after cor¬ 
rection for the* known Influence of tU* pwo ml peewit 
arlty, can be used with entire confidence* and ctuMmU 
successfully with those of others. 

It is very probable that similar prindpies apply to 
the far more Intricate matter of observations of deli¬ 
cate planetary detail—Indeed, there Is direct evidence 
that such is the case, for Dr Lowell and Frof, Picker¬ 
ing, observing at the same station, and with the same 
telescope, have consistently recorded the canals* the one 
as fine lines, the other as relatively wide and diffuse 
bands or stripe 

It seems altogether reasonable to assume that some 
mens visual and nervous mechanism is so constituted 
that It reports to consciousness that a faint line, seen 
by glimpse* In moments of good definition, Is fine, sharp 
straight, and continuous, unless. In these favorable 
moments, the Image presented to the eye Is clearly or 
definitely broad diffuse, crooked, or broken, while 
another mans mental ajiparatus may be so built that, 
under similar circumstance*, it refuses to report a 
line as sharp, straight, etc, unless, during 
the l>est moments, it appears unquestion* 
uhlv and rather conspicuously so 
On a planet whose surface Is covered 
with detail of many kinds, the first ob¬ 
server will see more fine, sharp, straight 
Hites tlmn actually exist there, and the 
second fewer Neither one wilt be at all 
coma toils of these peculiarities on his 
rcHords, for the psychological pro cesoco 
involved are sub-couscioos, and take place 
automatically, whether the subject in 
thinking of the matter or not So when 
the two observers take pencil in hand to 
skUch what they see —4 e^ what their 
perceptive apparatus report* to conscious- 
ne*»—the pictures they draw may look 
very different, though they may bo using 
the same telescope by turns, and be to the 
highest degree open-minded lu all their 
work. 

No other explanation appears to the 
writer of the present page adequate to 
Account for tile facta If this one be true, 
it follow* that we can not attain certainty 
regarding the real nature of these elusive 
Murtian markings by any amount of 
telescopic study of the planet, unless this 
bo supplemented by test* which bring out 
in some way the nature of the observers* 
personal equation 

Just an the mertdtan-cftrcla observer de¬ 
termine* this by means of an u artificial 
pr 14 star ” so the planetary student might well 

' pr 22 s|H*ud u cloudy evening now and then in 

drawing “ artificial planets.” These 
should bo disks, roughly resembling Mar* 
In general color and shading, but provided 
with fine detail* of the most varied description, of 
whose nature the olwerver knows nothing at all until 
he looks with his telescope at the desk, placed at such 
a distance that It looks about as big as Mara, and that 
the effects of atmospheric disturbances of definition am 
about the same* 

If a series of such disks, prepared by a competent 
committee, could he observed in this way by a number 
of the most experienced students of Mars, and their 
drawlngu collated with one another and with the 
originals—which, up to that moment, no one of the 
observers would have seeu at (done range—the results 
might advance us far towards a knowledge iff the real 
nature of the planet's finer detaila. Until such tests 
bare been made, It la unsafe, in the writer’s judgment, 
at least—and, as he believes, In that of a large number 
of astronomers—to drew any conclusions either freon 
the supposed linearity, straightness, or geometrical 
arrangement of the Martian canals, or tram their sup¬ 
posed lack of these characteristics. 

The Heavens 

As our map shows, the constellations most nearly 
overhead on the latter part of the evening are Ursa 
Major, vertex of the senlth, and Leo, south of It. In 
the northern sky, beloW the Great Bear, are the Little 
Bear and the Dragon, and still lower are Cepheus and 
Cassiopeia, on the northern horison In the south, be¬ 
low Leo, is the huge extent cff Hydra, with the emitter 
groups of Crater and Corma. Virgo and Bofitee are 
the most conspicuous groups in the eastern sky* while 
the western Is far more brilliant, containing Orion, 
(CoMstfed ss W 366) 
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Batoning b o mb a to a Rnarian aeroplane, preparatory to starting on an air raid Austrian sharpshooter aiming and firing rifle at an angle using a periscope 



Strateber used at GaUpofl for remote Post of the commander of artillery in the Champagne district, showing tbe thoroughness Copper dock weights converted Into 
big wounded from the narrow trenches of tbe defensive works German shells replaced by stones 



M Beehive” car for transporting wounded to the field hospital French Alpine soldiers ncfng dogs for trait^ortation of machine gons 



Q*mm wmkmn CXM*d bi nufctog wkksr eontotoars for artillery sheds 



Another stop to the nuking of wicker containers for artillery shells 


ODDITIES OF THE WAR AS RECORDED BY THE CAMERA 
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At left Semi-floating worm-drive axle with driving worm at top of earing. At right! Internal gear drive axle 


Features of 1916 Motor Truck Design 

A Comparison of This Year’s Offerings with Those of Previous Years 


r, 

I N the annual Automobile number of lids journal pub 
ltshod the first of th« )«ur a brlif iUmunhUiii whh 
presented foretasting some of the feature* of design 
that Could be »jested In gasoline mntw truck construc¬ 
tion for the coming jonr At that time a lurgo number 
of maker* had not given out nnwmiut nients of their 
new tnodela ho It was only ixtsNlblc to foretaat the treud 
of prattlct In u general manner At the present time, 
however prnethallv all hulkhr* of commercial vehicles 
have feynlshcd details of their product for the coming 
waaon ho # U 1h not difficult to define tin trend of 1916 
practice ln^ a more definite manner bj ghlng j»er 
cento gen of iiu reaae or decrease for the different wtruc 
tural font urea A number of tht nmst striking develop¬ 
ment* are shown graphically In nmuniHim lug diagram* 
and lndhnte the progre** of design over a iicriod of 
several years 

Those In the market for common lal vehicles can 
obtain more for their money this vear than at any 
previous time The general design of practically all 
tracks has bebn greatly simplified as these follow what 
might be regtfMed as standardized rule* of practice 
This Is because a large jwrt of the motor trm k* offered 
to-day, with very few exceptions are assemblies of com 
laments produced by specialists In their respective Hues. 

While tho prices of truck* have been inaUriallv 
reduced, the quality has been iuereaHed, this being due 
to the simplification of design as well as to quantity 
production. Last year the average price of a motor 
truck wn somewhere in the nelghlwrhood of $2,500 
this being bailed upon the numlnr of different models 
offered at that time by the leading makers The prle< 
for the average track, this year, haa been reduced to 
about $2 250,* which is remarkable when out consider* 
tjie rising price of materials of construction and greater 
cost of labor owing to reduction In the length of the 
woiklng day and in rnauy eases an increase in the 
workman’s remuneration width 1* greater than was 
formerly paid for ruorv hours of work 

Dscllns In light Delivery Modal* 

1 Aftpr analyzing the figures given in a recent Issue of 
oho of tho mil established motor truck pai>eis Thf Com 
tdert tai Vt&ftbv *hhh have Ikh n IihwnI on jmlnstaklng 
computation* e\utiding over that period of jear* cov 
ering the most important developments In 
t^uck design one can Outline the trend of 
prewnt-da$ practice in an authoritative 
maimer The first thing to consider is the 
\ nrlatlon In carrying uqHicitv of the 
hkkUIh offered for h number of joara 
One notes that most of the makers favor 
1 1 inks of aistut 4,000 pounds load rating 
this Mai Tin re Is a marked decline in 
tin numlnr of light dtlivm models of 
h*ss than 1 000 inmnds eapmll) In 1913, 

12 imsUis win offered the next vear 
the number had ln< reused tu 15, and in 
1915 then wt n l‘t HjJu deliven wagons 
available This war then are hut 8 
listed Nineteen mixUls of 1 000 imunda 
caiuulty were marktted in toil 2s In 
1914 11 In 1910, and tin munt>er ha* 

Ueii mimed slightly to 2S for the com 
ing Year The number of models In the 
15tKV rounds class has not varied muth 


By Victor W. Page, M S.A E. 

though fewer model* are available this year than last 
In 1011, 47 models were built the next 3 ear one more 
maker added a 1,500 pound truck to his Una Tlds high 
point of 48 mftdMs was reduced to 44 in 1015 and 40 
In J916 The vear 1014 was also the banner year for 
the one-ton truck, as there weie 72 models available 
as com iiared to 59 models of the year previous Ijvst 
jear there were <18 track* of this capacity, this >ear 
there urc hut 65 models listed The >ear 1915 indkuted 



Location of gearbox in 1915 and 1916 models 



Variation In Anal drive practice la motor tracks 


the high point in numlter of 1 hj ton modelH as Ofl of 
this t>pe wire tlun obtainable This wj*» an Increase 
of 16 over the number marketed In 1914 find of 20 over 
the 1919 figure of 10 t>iH*s This year 54 models of 
this capacity nre available 

For two years 1913 and 1914, there was no increase 
In the number of 4,000q)ound trucks, tho figure* re¬ 
maining at 62 models for cuth of those year* Last 
year there was a marked Increase to 76 models, this 
year the number haa Imen further augmented, so 03 
2 ton models are manufactured There has also been 
an increase In the number of tracks of 5*000 pounds 
cajaulty Five models of this size were listed in 1913, 
the number doubled in 1914, the year following It was 
nearly four time* a* large as in 1913 as the number , 
increased to 19 models There haa been a slight decline 
to 17 models this jeur A gradual decline has l>eeu 
noted in the number of Mon, or 6,000-pound models 1 
In 1913 55 were listed, the next year the number 
fell to 48 in 1015 to 43 and this year oven a sharper 
decline Is noted as only 33 mod* la are announced The 
ton truck was made in 14 niudtls In 1913 and 1914, 
the nuralier increased to 28 In 1915 and lk now 38 
models The 4 ton tint k is an odd rise, because 
very few people would bnve use for a truck of thU 
capacity that could not use the next larger, or 5 ton 
t>po to equally good advantage We find 19 models 
Itsted in 1913, 17 In 1014, 10 in 1915, and 14 
In this year’s list The number of Mon models has 
not varied a* much as some of the smaller trucks, 
though fewer models are made this year tlian In tho 
jiast. In 1913 there were 49 make*, In 1914 the num¬ 
ber was reduced to 44 models. I>ast year the number 
increased to 45, this year It has declined to 43 models 
—not a very pronounced variation 
The makers of trucks have discovered a falling mar 
ket for 6-ton trucks because the number of models la 
leas than last year In 1013 nine models were mar¬ 
keted a }ear later the figure wan Increased to 16, 
this was augmented by two more models to 1915, and 
ha* fallen off to 14 models this year Of larger models. 
Including the 7 ton capacity and over, the limited de¬ 
maud for these sizes 1* well exemplified by the small 
number of models available. There were 6 makes 
of these large trucks available In 1913, 

8 lu 1914 , 12 in 1915 and but 10 for 1916. 
Lowering of Pries* f Increasing of Values 
Considering prices, the average coat of 
a smaller truck than oue-balf-ton caps 
city in 1915 was $48050 This year it Is 
$429 17 The price df a 1,009-pound truck 
was $862.77 in 1915, this year it is 
$766 43 The cost of 1500-ptmm^ models 
has been likewise reduced from $1329 to 
$1 234 The reduction Is not so marked 
in Die 1 ton class, the 1915 price of $1,661 
having diminished but little na it Is 
$1,642 this year The airerage one-and- 
one-half ton truck sold for $2,06739 
last yesr, this year it is priced at $2,094. 
The increased production of 2-ton trucks 
has resulted in a substantial reduction 
this year, tho figure of f3U88 being con¬ 
siderably less than the 1916 charge of 
$2,434. A decrease of about 9 per cent 



Charaderistk features of a 1916 motor trade 
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VARIATION IN ENGINE LOCATION PRACTICE 


YEARS Ul« TO 1916 INCLUSIVE 



Variation in engine location practice in 19XS, 1914, 1915 and 191$ motor truck models 


Ib found for the GOOO pound class. In 
1915 tbeae sold for $2 740 thin year the 
average price is $2,4*1, Three-ton trucks 
now sell for $11,147, last >ear they wore 
priced at $3,271—not a very great reduc 
tlon as It Ib only about 3 per cent The 
reduction In price nf 3% ton trucks is 
greater, the difference tFetween the 1915 
and 1916 price* being $213 or 8 i>er ceut 
reduction. Last year’s average for this 
alee was $3,489, this year’s price is $3, 
270. The 4 ton truck has not been re 
duced in price this «l*e costing about 
2 per cent more this year than last In 
1915 the price was $3 337, this year it is 
$8,417 or an increase of $70 There has 
Iteeu practically no reduction In prlee of 
5-ton trackci, in 1915 they Bold for $4,312, 
while this year the average is $4,311 
Six ton capacity trucks now Bell for $4, 
555, a reduction of $359 from the 1915 
price of $4,015, this representing a re¬ 
duction of per cent The average 
price of trucks over 0 tons caimeitv has 
been Increased 6 per cent, the 1915 figure 
of $4,394 being Increased this year to 
$4,687 

Engine and Drive Details of Praaant 
Modal* 

The most marked development ha* been 
the practically general adoption of the 



Side view of typical truck design for 191$, showing simple chassis construction made 
possible by the use of shaft drive axles and elimination of radius 
rods and torque members 
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View looking down on a typical 191$ model truck chaakb 


Euroi>ean typo of construction In which 
thi |>ower plant Is mounted at the front 
of the chassis under n hood. In out of 
the ikvonipnii}lug Illustrations urn shown 
the ^uiiutloiiH of ui^Iim location pruilht* 
for the wnrs from 101 t to 1010, intlusht 

The ti m k frame const i in tlon has been 
considerably simplified Ik muse of the 
wide udoptlon of tin Hotchkiss drive and 
of rear axles In which the drive gearing 
Is entirely < m losed in fact, a pro 
uminecd tendency Is noticed In the great 
Increase of worm gear dri\e The varia 
tlon in final drive practice Is clearly out 
lined In an necomiwuj lug diagram which 
cmerH a i>crlod of jcais fmm 1913 to 
1918, Inclushe 

A consistent Increase is noted In the In 
teruul gear drive principle, this not being 
as mnrkcd as that of the worm drive but 
showing thnt truck makers weie forced 
b\ public demand to use those types of 
rear axles tlmt were most efficient and 
in which the drive gearing whb com 
pktely enclosed Tlte falling off in the 
number of ears equipped with l>evel gear 
drhe is duo to the lessened use of ideas 
ure car tv lies for motor truck purposes 

The greatly reduced j>eroc ntHge for the 
doublo reduction drl\t which U but one 
(fi nuludcti un ptioe J(U) 



VaH a fl oa fa Motet pracdoa 


Motor and cylinder design practice In 1916 modelo 
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T^lREPAREDNE0S-~ what a woimgf'lK^ning in 
/—*/this word! Oir country is enteriim on a\era of 
/ prosperity that is unprecedented. Tbi demanchior 
our goods has necessitated expansions*^ plantMffid 
equipments that lave broken all records. JjU'* 


In this era of prosperity the automobile^wm assui 
far greater importance th&n ever before imd in tl 
The Fisk Rubber Comjpiy plans to befan important 
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Rtproductd from actual < 
photographs taken m tha f v ; 
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now a£ treated with rice’s gloss mill white! 




The most remarkable 

factory in 

the United States 

T HE old Lippitt Mill, at Lippitt Vil¬ 
lage, R I, is the oldest cotton mill in 
continuous operation in this country 
Though built in an era when factories 
were dark as dungeons, today this plant 
is fairly flooded with daylight Visitors 
to this old mill are first struck by the un¬ 
usual brightness and cheerfulness of the 
interior In this respect it compares 
favorably with any modern plant although 
the windows are small and the only other 
lighting is by kerosene lamps 

The secret of this bright interior is that the ceil¬ 
ings and walls have been treated with Rice's Gloss 
Mill White. 

Increases daylight 19% to 36% 

In this plant as in 3,000 others, Rice’s has in¬ 
creased the amount of daylight from 19% to 36%. 
It helps the workmen see better—do more and 
better work It also saves big money in painting 
bills, and vastly improves sanitary conditions, m 
a way that the Lippitt Mill well illustrates 

Many old layers of whitewash 

In this old mill, during the past century, liter¬ 
ally scores of layers of whitewash had been 
applied. This was continually flaking off, and 
necessitated continual and costly repainting. By 
the Rice Method, Rice's Gloss Mill White <ums 
used. Flaking and scaling is now a thing of the 
past Repainting will not be necessary for years. 
The original There is no substitute. 

Try it, under our 

guarantee A few of the 3,000 

Rice’s is an oil paint, but it plants in which 
docs not yellow like ordinary Rice’s Is Used 

oil paints It gives a glossy, General F.re Ext.ngu.sher Co 

tile like white finish, at no Pierce Arrow Motor Ur Co. 

more expense than lead and Northwestern Knitting Co 
oil paint Every user is pro Sh ?fr M ^‘ n€ry 

tectedby the Rice guarantee 

Writ* for Oilr boo* "More Lithe’ Jencke* Spinning Co 

^ Pacific Coast Syrup Co 

U S Gutta Percha Paint Co. Wmche^cr Reputing Arms 

23 DudUy St , Providonoo, R« I Eastman Kodak Co 

Gillette Safety Razor Co 

w ft Cluett, Peabody fi. Co 

I* 1 / lT? ™ Murrell Soule Co 

I I Colt e hire Arme Co 

|% ■ r m J L^M Royal Typewriter Co 

Hyatt Roller Beanne Co 

GLOSS Hudson Motor Car Co 

vv w m a Newark Public Service Corn 

fflLrLr Wnl 1 L Remington Typewriter Works | 


Uttt O » P*t OB 
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Pi e rce-Arrow 

Efficiency with beauty is the cardinal 
principle of Pierce-Arrow Cars The 
overhead lamp in the enclosed 
types is no exception Indirect 
lighting, the method now used m 
well-planned rooms, is adopted 
The fixture is very attractive 

*0%* T^tn'trArrxMMotor CtrCmp(orf HujJalo^Df 




'StSll. -aH Sfr 

w f' a ' 'typ 

- .r , « V.*; ’?$■ 

‘ *■ r- ' - - 





Thu Book TeBi 

HHBv How looms in tex- 
t ^ c 

cleaned without 
stoppage and m 
perfect safety— 

How cigar manu- 
1 facturers keep 

their machinery and 
^■iiLVJk product clean without 
interfering with work— 

How jewelers recover the 
precious metal shavings 
that are dropped to the 
fkx>rinthecourseof the day— 
How the “butcher, the baker, the 
W candlestick maker” afl Sod it profitable 
to us* Western Electric Vacuum Cleaners 
In their b udnemo ] 

IlfHIHIIflUlllllltUIIHIIlfinilV 

Western Electric I 

Company, Inc* J, 

40 W«*t StrMt, Hmt Y«ck Si 

COO S- CUntoa St., Chbaag* 

KtUmVT m IVIIT ■wwi ■» 


Clean Officea 
Stores And 
Factories Make 
Bidder Profits 
Than Dirty Ones 

Ltarn from this hsekfet on 

WESTERN ELECTRIC 
VACUUM CLEANERS 

How to male* and keep rows ilsniw 

Cleanliness conserves the health 
of employees and increases their 
output A dean plant builds up 
good will and loyalty in the 
working force. Hundreds of 
firms have proved this. 

A dean plant means a saving of 
tuna, machinery, labor and therefore 
money C lr s nHnts s mjnhnisn de¬ 
predation by tcactheotaf the Ufa of 
machinery and other equipment. 

These savings are real profits, and 
there are further savings (a the re¬ 
duction of sweeping and dsnofog ooet 

Write fbr acopy of ^OeatWassPays 
Cart”—it wffl pay you—whatever 
your business, whatever its rise. 


r its rise. 


Mail tfw C oap wi fora Copy 
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To equal the Cadillac 
is the universal ambition 


npHERE is great gratification for the Cadillac owner in this fact, 

That the highest aim of the serious minded manufacturer is to 
approximate Cadillac performance 

Consciously or unconsciously, engineers are constantly inspired by 
the characteristics which distinguish the Cadillac Eight-Cylinder 
engine 

Consciously or unconsciously, automobile salesmanship—both oral 
and Rnnted—endeavors to emphasize the claim that other cars 
possess these Cadillac qualities 

Consciously or unconsciously, that salesmanship continually endeav¬ 
ors to emphasize the very things for which the Cadillac engine is 
famous 

Other types sometimes claim equality and sometimes superiority, but 
consciously or unconsciously, it is always the Cadillac standard 
which they claim to equal or to surpass 

Fewer cylinders or more cylinders, they apparently have but one 
criterion, and that is the Cadillac V-type Eight Cylinder criterion 
—forgetful of the fact that the high development of the Cadillac 
engine is only one fine phase of Cadillac performance 

It is well to remember that this has always been true—since the 
infant days of the industry. 

Cadillac quality and Cadillac performance have frequently been on 
the very verge of being surpassed—according to the enthusiastic 
advertising and salesmanship of other cars 

The Cadillac market has always been about to be taken by storm 

But somehow, the Cadillac market continues to increase in volume 
and enthusiasm, year after year 

Meanwhile, ambitious aspirants for comparison with the Cadillac 
have fallen away—one by one—and taken their places in a lower 
price class 

The simple truth is, that the beautiful riding qualities which make 
the Cadillac owner almost forget that he is in a motor car, repre¬ 
sent the very uttermost that has yet been accomplished 

Styles and Prices 

Standard seven pas eager car, five passenger 8 atan and Roadster, $2080 Three passenger Victoria, $2400 Pour 

passenger Coupe, $2800 Five passenger Brougham, $2950 Seven passenger Limousine, $3450 Berlin $3600 
Prices include standard equipment FOB Detroit 
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Preparedness Costs Money 

But it is well worth the 
price—because prepared¬ 
ness means safety. 

‘Nobby* Tread Tires 
are expensive—at first— 
but they are worth every 
penny of their price be¬ 
cause they mean extra 
mileage. 

Low mileage cost—that 
is what you want in a tire. 

And that is where 
‘Nobby’ Tread Tires are 
supreme. 

Adjusted on a basis of 

5,000 miles. 

United States Tire Company 

‘Nobby’ ‘Chain* *Usco* ‘Royal Cord’ ‘Plain’ 
“INDIVIDUALIZED TIRES” 


RECENTLY PATENTED INVENTIONS 
These columns ire opto to ill patentees. 
Tbs notices art Inserted bj special imip- 
ment with the torts ton. Terns os applies 
tlos to tbe Advertising Depart moot of the 
ScisNTivto Axmoii 


Pertodoismi f® 

BLEEPING 0 tRMHNT — Floumos J 
Bucnib Valhalla N V This Invention pro¬ 
vide* a garment mp*'tally adapted for um 
upon Infants while sleeping the garment being 


l 


SLSSI 1 NO OAHMBNT 

provided with means for preventing tu dis¬ 
placement with rotation to the bed or the 
wearer The Intention Is to securely fatten 
the bed coverings to the person of the child, 
»o that while freedom of motion Is assured 
It Is Impossible to kick off the coverlnga or to 
get ottt of bed 

RETAINER FOR HAT PROTECTORY — 
J W J Ac ota, O Willow riace, Far Rockaway 
L. L, N Y The main object of tha Invention 
Is to Improve the means for temporarily hold 
log or supporting the protector within tha 
crown of the hat In such a manner at to be 
readily and quickly removed for application 
when required In the cast of a sudden shower 
for Instance 

WASHABLE CORSET—Y Batrmch, 330 
3rd Ave, New York, NY In the present 
invention tlie Improvement has reference to 
washable corsets and tho object thereof Is to 
provide a simple Inexpensive and sanitary 
<oraet which will be provided with removable 
corset steels whereby tha fabric can be washed 
as any other garment 

Psc tr lsal ptvtfuf 

ELECTRIC RAT AND ANIMAL TRAP — 
O Waiaa P O Box 768 Butte Mont The 
Invention provides * device haring a hinged 
portion which will move under tho weight 
of the rat or other animal so at to connect 
the primary of an Induction coll the movable 
part being so constructed that the animal 
will come In contact with oppositely charged 
portions connected up with the secondary In 
such a manner that death will result 

RANGE FINDER— A M Kennedy, Edieon 
Laboratory, Orange N J The salient features 
of this range flndnr are the long ba*e gives 
Kituraty direct reading avoids time lost In 



OBOMET —W. A. Yotnto, 19* Eleventh 
Ava., Astoria, New Jerk, N Y Ito toveo 
tlon provides an article having cyan resist- 
ance throughout, sta pUfl es tbt construction 
of devices to seduce the coat of socb eoa* 
st ruction, and provides an article having 
structural, grouped packing members of dif¬ 
ferent thlckneones for utilisation In different 
way a 

FOLDING PACKING BOX. — A. ICISBOOS 
and A Kahn, 201 Grand St., New York, N Y 
This Invention baa reference to packing boxea 
of that type which are folded from Sat blanks 
Into box form when desired for use, and tha 
Invention has to deal more particularly with 
a closing or locking means for boxea of this 
cl ia meter 

PIPE COUPLING.—B J MairS, Lima, 
Ohio This Invention to more particularly to 
tended for gas lines but may be employed for 
t-onnectlng pipe* generally for conveying oil, 
water or other fluids. An object la to provide 
a coupling which may be readily applied to 
tho plain unflanged ends of pipe sections and 
Insure a fluid tight Joint. 

NURHKftY RATTLE.—AUfLU HOUl, Nur¬ 
sery Novelty Co., 32 Union Square, New York, 
N Y This device is of an unusually pleas¬ 
ing appearance and Is provided with several 
parts adapted t«» move relatively to each other 
around a common axis, one part being within 
the other and provided with a plurality or 
sorles of Illustrations adapted to bo viewed 
to succession through one or more windows 
formed In or through the outer part. 

BILL FOLDER— E P O’Hasa, care of 
John Mebl A Co, Jersey City N J This to 
ventlon provides a folder which is character 
Ued by the provlalun of a central illt on the 
outer surface thereof where through bills art 
entered Into the folder and a ent-out covered 
by a flap on the inner surface of the folder 
where through bills can be axtractsd with 
great ease 

METHOD OF MANUF\CTURING DEHY 
DKA ZINC 8IJLFID —C Ran son, 2 Rue 
Ponce let, Paris France In carrying out the 
process the resultant product is freed from 
flourln compounds by washing In water If 
hydrochloric add has born used an alkali or 
alkaline earth roust be added to tho washing 
wattr for the pnrpose of eliminating tho whole 
of the ihlorin which la present for ths most 
part as slue ihlorld 

Boating m« Lighting 

portablf kl* o raic lamp -j l. 

Bteauh* R3J K 8Ktb Ht, New York, N Y 
The Invention provides a lamp having a flexl 
ble connecting wire with means for auto¬ 
matically and at will gathering a portion of 
said wire provide* a gathering mechanism 
for electric lamp cord said mechanism being 
adapted to wrap said cord to a coil of small 
compass, provides a lamp having a blngsd 
standard rotatable to carry tbe piano of the 
swing of said standard, and provides electric 
current conuet tlons disponed to a supporting 
base to permit Independent movement of the 
lamp supporting standard 

BosMksM imiMsa 

HIIADF HOLLER —1) \ Lanb care of 

tdwln II \el*«r Hulte 816 Littlefield Bldg, 
Austin Tex. Window shades are generally 


computing the rings from the angles read 
rindings Independent of wattage or frequency 
of source or resistance of circuit render these 
nailing* accurate though the speed of genera 
tlon or <>onductlon of the line should change 

Of IsUrsst to Pamsrs 

< HECK ROW ATTACHMENT FOR TLA NT 
FUB—w Jelhema, It F D No 2, Bloux 
1-alls, B D The Invention provides an attach 
ment that may be applied with facility to 
standard makes of planters provides for mak 
lag quickly and with faculty, the nsceaaary 
adjustments to the attachment, whereby to 
time the dropper elements st tbe beginning 
of successive rows to accord with the post 
tlons of the hills to preceding rows. 

MOTOR VEHICLE—E L. Kolsb and S. B. 
KOBim ace R F D No. 1 Box 16 Raceland, 
La. In this case the Invention Is an improve¬ 
ment In motor vehicles for farm work, and 




SHADE HOLME. 

very Insecurely fastened to their rollers, and 
often times by pulling a shade full length It 
la sipped or torn from the roller, thus ns ratal 
taring either the purchase of a new ahade 
and roller or the expenditure of timo and labor 
in repairing the torn shade and securing It 
to Ita roller 

RASH WEIGHT MOLD— S. J StJLLlTAjr, 
P O Box 293, Hot Spring!, Ark. This to 
ventlon provides a mold adapted for petrolt- 




SASH WEIGHT MOUL 

ting the simultaneous casting of a number of 
weights, each of ths desired shape and rise, 
and provided with the tyo for ths passage 
of tbe cord, whereto the mold Is so arranged 
that it may be heated or cooled daring tbe op¬ 
eration of molding and wherein air vents are 
provided for preventing ths formation of air 
bub Was, flaws and the like on the cast article. 


MOTOR TEHIcLS rot VABH WOBK 


haa for ita object the provision of a simple Net*. 1 —Coplea of *07 of those patents win 
inexpensive vehicle of the character sped fled, be furnished by tha iciggmtth iatucii for 
haring m ea ns adapted to support enlttoattog ton seats etch. Plow* stats the mas of the 
mechanism, and adapted to he driven Jp the pe test es^. 9 th of the fevtorton, mad date of 
earns motor that driven the vskUk thle papas, 
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Emergency Power in Abundance 


Compare a Jeffery QUAD with the best of rear- 
wheel-drive trucks under average conditions and 
you will be tremendously impressed by its superior 

economy, convenience, and general all-’round efficiency. 

Compare it under emergency conditions—conditions which cannot 
be foreseen —and there can be no comparison, because the 
Jeffery QUAD stands alone. 

Why? 

Because the power is applied on all four wheels through M. & S. 
Locking Differentials which direct the full power into any wheel 
or wheels that can get traction. 

_ Consequently the four-wheel dnve constitutes a tre¬ 
mendous valuable reserve, an increased factor of 
Pulls on all four safety—a reserveand a factor of safety existing solely 

wheels because of the construction and design of the QUAD, 

Brakes on all four not because of any costly increase in motor power 

wheels and drive ft will go where no other rear-dnve truck ever 

shaft built can follow—through hub-deep mud, over 

Steers on all four plowed fields, up incredible grades, over desert sands 

wheels and rock-strewn mountain trails 

Carries 2 tons on There are 3000 Jeffery QUADS already in use— 

its back built, bought and delivered m the last two years 

Goes through mud Right now—and for some weeks to come, when the 

or snow up to slush and mud of Spring are harassing the owners 

its hubs. of rear-wheel-dnve trucks—QUAD owners are reap- 

Climbs difficult nig their reward of their sagacity in overwhelming 

gwdss* measure 

Turns within 42 At your request we will tell you the whole interest- 

foet. mg QUAD story 

Economises tins. Address THOMAS B JEFFERY COMPANY, Dept 

1 S A.- 3, Kenosha, Wis. 


Read Vkt Uteri of the Qtud Say 


Do** th* Work of Four Toamt 

Oar Jsffsry Qotd with two nun dm-ina on* mm ■ run did 
approximately the esm* amount o# wwk as would havo taken four 
teams «nd flvs nan to do. DyreeviDe is centrally located In our 
territory whkh Includes a number of Inland towns emwoeUd by 
•oft clay road* Rain or shine cold or warm, we drove the Quad 
and covered the territory Ths facta show that wajret the bush 
mm, —Standard Oil Company Reif Bros. DyroSTtlU, Iowa 

Through 32 Inch** of Snow 

The Jeffery Quad Truck baa operated In thle territory with 
(Treat a u re u se end haa proved efficient In every respset. On De¬ 
cember 14,1911 this track was operated alow Ow main atreeta of 
tfttaffekl, gvirm through thirty two Inches ofsnow and mastered 
the eituailon veer nkilvV—Tae Texas Co. Wttafield lisas. 

Clipping from Pittsfield paper —The Texas OU Compa n y d silvery 
truck was out this morning at seven o clock plowing Its way 
throojd^tbj jmow^ftn^sh^ia la sharp eontnut to ths dUBealty 

Wonderful P*rfortn*no* 

We km DHd Qoad on road baUdinc fWtha gait 

Pith wilt vul t Wu in im cnmracnm or rwu in tan mqa* 
fry l*Jt owtof to th# trwlkm It mUl du« to tb# Down on #11 f«r 
wheels its pm/onaanem In gottle* in and o«t ofulaeja are rartr 
wonderful and ot this aoaount alone we find the QiWFWmaet |n- 


Offlisof 

Go*a Wh*r* T**m* Could Not Go 

We hka the Jeffery Quad very much In summer we pee k for 
■prfokling the streets and It did the work or two teams and cor* 
wed twice the ground! that le ft went on all Side streets and over 
his |b where teams sctuld not sro 

October 1st are ebanped ft to a fire truck and to tty it oat went 
up a twenty fire per cent grade with twwtr-one men on tbo truck 
through a foot of snow As an all srmtnd business truck It Is tbs 
beet l hare ever seen, — H 1L Tucker Chief Lebanon Firs 
Department Lebanon N H. 

Low G**olin* Rocord 


Chief Lebanon Fite 


*Ths Jeffery Quad we bought for nor Kansas City Plant has 
een In eonstant service sines August 19IS and is giving wsmt 
xesUent results In efficiency and aoonoray of opwaUon The 


mike per gallon of gssoIlM which we consider very satisfactory 
eonsuiering ths swvlw in which It la atnployvd.— Horria A Com¬ 
pany Unkm Stock Yank, Chicago. 

Doe* Work of T*a Mul** 

saachinary reinforcing material for eonrreto work together with 
•applies and provlafbA for ths men from Dal Kk> to a point eix 
tssn miles south,on,the Rio Grande These trucks ark both run¬ 
ning on ths original tires which apparently have a great deal of 
wear left In them As nearly aa ws can estimate these 
trucks are mh doing the service of ten mules. — Vai Verde Irri- 
gatioc Co Ban Antonio, Tessa. 

Ov*r Mountain Road* 25^ Grad** 

Our rtgular ran with the Jeffery Quad le between AI turps and 
CcdarrUle Calif a distance of twenty five mites fut-lliutnnmpart 


CedarrIUe Calif a dUUm-s of twenty five miles fut-llivtnnst pert 
of steep mountain roads varying from eleven t»twenty five pw 
cent. Over theaeroeda in the wettwtsesson the Quail mid always 
bauf tie capacity load without trotiW* The coixili ion* urukT which 
we work were severer by far than those ordinarily encountered 
The Quad gave very good satisfaction and we give it our 
heartiest endorsement toewry prospective buyor —Intermountain 
Transpo rts uuc Company AltuHs, calif 

Through 3 F**t of Snow— Imp***Ibl* to Rear- 
Wheel DrW* Track 

♦ Oar Jsffsry Quad goes over roads impassable for rear wheel 
drive trucks we have had experience with both and have a rear 
Wive truce in our business Ths Jeffery Quad Is now negotiating 
roods through three feet of snow Our rear-drlvs tnfch Is isid t* 
ea oesoont of the snow Ths Quod he* been in service we pur- 
abased It. —Paulo* Brothers Express Go, (Salt Lake city tnah. 


•V-V k. 

Power oiy All Four Wheels 
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Put .your walls and 
ceilings to work 

Walls and ceilings are THERE—you can let them 
go on hindering progress and impeding production 
by absorbing the valuable, cncrgy-givmg daylight 
—or with judicious painting you can make them 
pay dividends by REFLECTING daylight to all 
parts of the plant 

Mill White 

is the paint to use It has supenor hiding and 
spre idmg power It works easily, and a very few 
co its arc necessary to cover the blackest of walls 
One coat does wonders 

It can be used on any wall and ceiling material 
Its reflecting capacity is surprising—it can be 
washed without damage 

Write nearest office for our booklet/‘Light Your 
Plant With Daylight,’* and ask us to quote on 
the amount necessary to brighten up your plant 

Uhe £owe BrothersCompamf 

474 E. Third Strxt, DAYTON, OHIO 

Boston N«w York JerHy City Cfcliiijo 

K—— Cky Mhnwylli Toronto 



Economic Preparednem 

(Concluded from fogc 237) 
of oar rise ami need and opportunity 
To increase the yield of our farms and 
to give us an liidci*mdent and adequate 
nupply of nitrogen for the explosives used 
iu war, we must net water wheels at work 
that will fix nltrogeu In lime 

Two resources of little or no value 
alone, hut together constituting wealth, 
we have In abundance liftnd without 
water is not available for agriculture, 
water, master and not servant, destroys 
proiwrty, Industry, wealth and lives. 

Many rivers, great potentially ns 
sources of irrigation, in periodical over 
flows and floods do lmaUuuhle damage 
When we ha\e conquered our rivers and 
made them serve hy spreading out at our 
will, not theirs, over the land we wish to 
make blossom under the beneficent lnflu 
cnee of Irrigation, we will have added to 
our national preparedness a factor the 
value of which cannot be computed 

No one can take the yearly toll of lives 
lost and property destroyed by the fu 
rlous and unrestrained sweep of our 
rivers without realising that the people 
of this countr\ cannot regard themselves 
as owning this land, really possessing It 
until they hn\o brought these wnttrs un 
der subjection. And in doing this they 
will literally create new la ml by the mil 
lions of acres, lands that will support 
mil Hons of ]K*ople as against the thou 
sands which live upon It to-day And in 
saying this I am not speaking without 
authority, for a year ago we enjoyed the 
\alue of a visit from the renowned 
builder of Assonan Dam Kir William 
\\ lllcocks, who has s}>ent his life In India, 
Mesopotamia ami F«\pl, as a rl\er tnmtr 
And after he had seen our problem he 
sighed with r*grot that It might not be 
his fortune to see the day that he said 
would surily come when the \alley of 
the Mississippi would be another vallex 
of the Nile, only greater In htch and more 
l>erfectl} adapted to the white man's life 
This Is the largest task that the Govern 
ment mUNt undertake soonor or later 
aiul the sooner, In my judgment, the bet 
ter 

How these great works tan be carried 
on calls for ^instructive thought, not 
merely on the engineering side hut more 
burned lately ujnm the flnamial side as 
to those wins and meaiiB hy which the 
lunds reclaimed shall l>e made to hear 
in some digm* the burden of the excuse 
As to the funds which will he needed, 
they mount Into such figures as to be stag 
gerlug And 1 tan nee no bupe that this 
work will 1* adequately undertaken 
without the Government advancing its 
tredit and in\esting directly some of its 
owu funds. We are conducting this gov 
eminent from day to day out of current 
revenues Only the richest of people 
could pursue such a policy No private 
cnterprlst uttempts it No railroad »js 
tern has been built that way But few 
of the states now construct their higbwa> 
systems out of the > ear's revenues The 
IKiuiancnt Improvements which the whole 
people undertake are a legitimate <hnrge 
against capital account, not agulnst main 
Ununcc A commission to devise the 
wn>s and nuaus by which the states and 
prlvute land owner* and the National 
Go\ernment can cooperate in paying for 
the work duuo seems to me a more needed 
iKsly than one which will report upon 
engineering methods. 

There Hre other sides to the question 
upon which I havo not tombed the con 
serration and development of our twenty 
two millions of children, the men and 
women of to-morrow, the proper use of 
our forest reserves and the wise enact 
ment and administration of laws regard¬ 
ing timber os well as minerals, the com 
merclal de\elopment of the Incredibly 
rich territory of Alaska without its ex 
ploitatlon for the benefit of the few, the 
broad visioned development of Inland 
waterways and rivers for commerce, the 
problem of good roads, which the auto¬ 
mobile, and especially the automobile 
truck, Is gradually working out. 

But enough hu been said to I nd ica te 
that no country in the world boa heftier 
material with whSA to work. I believe 
that ooneervation, la its broodeet term, 


means not the mere saving of a resource 
against the possible future need, but mak¬ 
ing of the ooosmad resource os widely 
useful to the greatest possible number la 
the shortest possible time consistent with 
the elimination of waste. It is along this 
highway that this notion must move, in 
my judgment, if It is to be economically, 
commercially, humanely prepared for any 
future, whether of peace or war, which la 
to he commensurate with the opportu¬ 
nities nature has given us, and worthy 
the American character 

The American Conquest of the Air 

(t onrindrd from peg* 247) 

190000 tons Our coke plants allowed 
nbout 000,000 tons, worth over $38,000,- 
000, to go to waste I Germany, the lead¬ 
ing producer of ammonium sulphate, re- 
liorted <104 000 tons an her output for 1013 

Mut h of our arable territory still de¬ 
pends upon natures mechanism for main 
tabling u minute fraction of the nitrogen 
present on our globe In the active service 
of the animal and \egettthle kingdoms. This 
small amount about two one-millionths 
of the entire supply of nitrogen, Is largely 
In the soils in the form of nitrate. It is a 
chief factor of plant food With the plants 
It passes into the bodies of animals, 
whence It returns to the soil Through 
the mtlou of certain bacteria, a slight 
portion re\erts to the elementary form 
of atmospheric nitrogen. Through the ac 
tlon of other bacteria with the aid of 
certain legumes and by electric dlwharges 
In the air a corresponding amount is eon- 
8tantl> brought into a combined form and 
enters the ejde of charges On an ave¬ 
rage, about two-thirds of one ounce of this 
“ noiuudlc ” nitrogen, ns It has aptly been 
tenmd, Is present In each square yard of 
la rid 

Prior to this age of dense population in 
mail) countries natures adjustments 
pioved ample for Insuring an adequate 
food supply Now It is an imperative 
necessity In many regions to treble and 
quadruple the weight of grain or of vege¬ 
tables obtainable from a given area To 
Mils end plant life must have an adequate 
ration of combined nitrogen, accompanied 
b\ the requisite amounts of potash and 
phosphoric acid This ration may he In the 
form of nitrates or of ammonium com 
pounds Cyanumtd naturally falls Into the 
latter category 

The worlds supply of coal Is not in 
exhaustible The day may arrive when 
coal will be a precious commodity Home 
countries «ie totally locking in coal 

For the time Mng the regions In which 
intensive agriculture Is practised have de¬ 
pended largely on Chile saltpeter for their 
supplies of combined nitrogen The depos¬ 
its In Chile are however, distinctly 11m 
ited This century may witness their total 
exhaustion 

Farsighted economists feel, therefore 
that the time has come to profit from nn 
tore’s example, and to establish upon a 
large scale the technical transformation 
of atmospheric nitrogen Into a combined 
form 

Electricity la essential In two of the 
technical methods found susceptLhle of In 
dustrlnl application The flnrt depends 
upon the Interaction between pure nitro- 
geu and Lithium carbide, at a somewhat 
elevated temperature. The product Is 
cynnamid. The second method la based 
upon the exposure of air In a rapid cur 
rent, for an instant, to the vary high tem 
perature of the electric arc Nitric acid 
U the direct product For fertilising pur 
poses it la usually changed into the form 
of the calcium salt 

The latter method U exploited on a 
grand scale in Norway, where, hydroelec¬ 
tric power la exceedingly cheap—g&00 per 
horse-power annually There are email 
plants ut eral points In Austrian Tyrol 
and in the French Alps. 

The manufacture of cyanamld la pur¬ 
sued regularly in Germany, Austria, 
France, Italy, Switzerland, Norway, 
Sweden, and Jajan. The only factory on 
the American continent la at Niagara 
Falla, Ontario, to which reference has al 
ready be* made. In the fifteen existing 
works the* la an anstoel production of 
838400 abort tons. 

Tbfttyuibetle production of ammonia 
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Ton Denby with Top 


1 Ton Denby in Contracting Service 



2 Ton Denby Hauling Lumber 
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If you are as thorough in your inves¬ 
tigation as we are in our construction 
your truck will be a Denby. 

Dctlby frame—for instance 

Sturdier, more generously dimensioned, 
wider flanges, deeper channel face—made 
to carry the load with confidence—inspir¬ 
ing ease and permanence 

Just one of a hundred points of superiority 
in Denby construction 

Denby trucks have become noted for a super- 
service —a remarkable freedom from expensive 
replacements or exasperating breakdowns 

That is because Denby construction is 
thorough. The factor of safety in the smallest 
bolt or nvet is as great in proportion as in the 
wonderful Denby internal-gear axle itself 

It is when you look beyond mere specifica¬ 
tions or “talking points” that the reasons for 
Denby dominance become clearly apparent 

Four models, with body and chassis modifi¬ 
cations to fit any business 

3 /4 ton (with open express body) $ 890 

1 ton (chassis only) 1475 

IV 2 ton (chassis only) 1685 

2 tons (chassis only) 1985 

Your local Denby man has some data that 
will interest you. 

7o Dealers: 

The past twelve months have seen a wonderful development in the motor 
truck business The sal ea-possibilities for the present year are admittedly enormous 

The progressive dealer no longer wonders whether to take on a truck Mia 
problem has become “which truck ” For with slight additional overhead he can 
add a volume of business greater even now in its returns than most pleasure car 
agencies—and with infinitely greater prospect s . 

| Den by trucks are designed by men who have been building successful trucks 
for years. They are produced by a company financially one of the strongest in the 
Industry, owning a complete plant capable of economical production in quantity 
They are, we beUeve, the best-designed end best built trucks m the country to-day 
Their reputation for satisfactory, efficient service is the highest They offer the 
dealer exceptional sales co-operation, ranging from national advertising down through 
every detail of setting effort. 

You can make money with the Denby—many other dealers are doing it 
now Write or wire us regarding your territory'and well arrange to nave one of 
our field men talk it over with youj 

DENBY MOTOR TRUCK COMPANY 

425 Holbrook Ave. Detroit, Mich. 
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Dominates Every District 

The Federal dominates every district in which it 
operates. 

—Midst the hum and whirr of the busily producing 
factories,—The wholesale houses hauling their large con¬ 
signments of goods,—From the hustling retail stores out 
Into every outlying district,—In the service of progressive 
farmers,—And on big construction jobs,—The Federal is 
the Master of Each Particular Haulage Situation in which 
it serves. 

Our traffic department has transportation data on the 
operation cost of a Federal in your business. 

You owe it to yourself to Investigate the Federalization 
of Your Proposition today 

With Federalized Transportation you will expand and 
dominate your territory, as far as the distribution of your 
goods is concerned 


FEDERAL MOTOR TRUCK COMPANY 

Detroit, Michigan 

Worm Driv# Exclusively—1^, 2 and 3^ Ton Capacities 


NOW is Ideal Time 


Stjrtyou^Uwn can right this 


. Have the Ideal ready for the very feat 

cutting. The Ideal Power Lawn Mower meets every turf trimming requirement 
—buurce a censtsUntly beautiful ewwd. It eliminate* the nuisance c' 
a Kara* drawn omtrfveaee on yw lawn, or the expenae of a squad of 
handj ropeflad machines. Ghree do oMsth* cert, more efficient^ 

and more •ccmomKMlty Write ua for full particular*- 

while making your plane lor a beautiful lawn 
The Ideal Powor Lawn Mower Co 
* K.(Uda,Chali 
411 1 den i i e» a. 



Vv 

-■V .,*1 


er 
awn 
Mower 


Deaf? gy. 


xo« amy oz imparxact 



Porte d AM to Hearting 

| The Mean Is tbs only adentifia Instrument £o 




LANGUAGES 


• iraif_ __ 

Itallas-’tMslah or any other Fan* 
l«*» kanwd aeWUy and —iUr by the 
botiaa Mribod etaem*, wtta Disk 




OarUaa Im oNU, Write tor free 
boot let today ; easy yayewnl ytaa 

Oertiaa Academy W 
Laatmwta 

HTft Sew. Hkl| W T 
l WXi > mmj Oor «Wh Hi. 




CORTINA- PHONf 


LEARN TO BE A WATCHMAKER 
BradUy Peblsshata Inelllsle ftniligiil MsSiii 



by Uaber’s method, be sod upon direct to* 
tton between nitrogen tod hydrogen, tt t 
temperature of 000 degrees C , under very 
high pressure, hat not been attempted 
outside of Germany 

Coming now to the feasibility of estab¬ 
lishing upon American soil the fixation 
of atmospheric nitrogen on a grand Indus¬ 
trial scale, it Is to be noted that we pos¬ 
sess the requisite water power to an ex 
tent but remotel> approached In Europe 

The present consumption of nitrogen 
<‘ompounds Is large the prospective con¬ 
sumption will 1*» enormous 

Historically, American inventors blazed 
the trail for the Introduction of the elec¬ 
tric synthesis of nitric add from the air, 
when Bradley and Lo>eJoy, In 1002, 
eta ted their plant at Niagara Falls, New 
York. Technically It was a success. 
Financially the veuture was a failure. 

And now In HMfi this country is with 
out a single factory of industrial rault 
occupied with the fixation of atmospheric 
nitrogen Wo still pay the heavy tribute 
to foreign producers of nitrogen In h torn 
billed form We are still exposed to the 
dangers of wide spreud disaster for a mul 
tltude of intends should (orurauuicatton 
with Chile l>e severed VVe still fall to re¬ 
cover the 000 000 tons of ammonium salt 
allowed to go to waste In our coke plants. 

Is not the time rli>e to consider among 
our plans for " preparedness ” adequate 
measures for rendering our nation s in 
dustrles and our nation’s munition plants 
nlisolutelv and permanent lj free from this 
Ignoble dojM.ndeui'e uj>on the one source 
under the Southern Cross, scientifically 
of hu< h fascinating Interest, geographically 
no distressingly remote? 

Rlmll we still lag Milnd while Japan, 
Switzerland and Scandinavia offer to us 
examples of how nations tan create the 
Industries vitally necessary for economic 
and military Independence and defense? 

There are rays of hope Ambitious 
plans socking to create In North Carolina 
a plant on a generous scale for the fixation 
of atmospheric nitrogen were formed 
some venrs ago, and the initial steps 
undertaken The foreign capitalists In 
control of the fine water power involved 
have finally abandoned their half hearted 
attempts The property has passed Into 
the hands of a prominent and forceful 
American capitalist and manufacturer 
under whose guidance the long-delayed 
project may be revived and brought to 
early completion 

In a wild valley of a western state 
alongside a picturesque waterfall, a purely 
American solution of the problem of con 
quei Ing the air has also recently been 
worked out on a fairly adequate Indus¬ 
trial scale It appears of much promise 
to those familiar with the details 

In the most diverse quarters deep In 
terest Is being manifested In the question 
as one of pressing and paramount lmpor 
tance 

I can but hope that simultaneously with 
the creation of an American dyestuff In 
dustry and the evolution of an American 
potash Industry, we may witness the trl 
umph of American skill and enterprise In 
perfecting the conquest of the air in 
transforming the invisible medium In 
which we live and breathe Into one of the 
most useful and most Important factors 
of the country’s comprehensive and self 
contained chemical Industry 

Commercial America and the War 

(Concluded from pog§ 241) 
own optical glass, our own chemical por 
eelaln our own photographic materials, 
our own china, our own brushes, our own 
scientific apparatus, our own souvenir 
postcards, etc. We must utilise more 
and more of our own raw materlaL We 
must send less cotton abroad to be manu 
factured We must send less wheat 
abroad and more fiour We must send 
abroad less of the raw materials and 
more of the finished manufactured prod 
nets. We must make our plants more ef 
fldent, so that #e may more effectively 
compete with eur European competitors 
In our own markets and tn neutral mar 
kets and in their own markets. We must 
introduce more labor-saving machinery 
We mast educate our workers to higher 
standards of technical drill. Ws infest 


LEGAL WOTtCSS 



f Iprlted to_ 

1 fcotiw ur. New 
ikpM, DC., In r 
L patent protection for 
Ja-garim w* 
registered {*•-'*- - 

•eta secured 
A FTm 
ability ‘ 
to any 

or skotch and a brief 
device In question AH eemmunl 
atrirtly confidential Our Haas _ 
Patents will be aent free on requwt. 


'ree Opinion as tq the probable p 
f of an Invention will be readily 
i Inventor furnishing a* with a 


given 


Our* is the Oldest agency for encoring 
patent* it was established over seventy 
yean ago. 

AH patent* secured through a* are de¬ 
scribed without coet to patentee In the 
Seieertlfk American, 


MUNN A CO. 

1SJ |fs*rfwty WeafcmtiM4hf New Yarfc 
Branch Of fleet <U F Street. WmtkkMH a, A C 


Annual Subscription Ratos for the 
Scientific American Publications 

Subscription one veer S3 00 

Poetage prepaid In United Plate* and poaamfone. 

Mexico Cuba and Panama 

Subscription* for Foreign Countries, one year 

poatag* prepaid M SO 

Subscriptions for Canada pottage prepaid 3 75 

The Scientific American Publications 

Scientific American (established IK45) 13.00 

Scientific American Supplement (established 

1876) A 00 

Tha oombined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application.' 

Remit by postal or express money order bank 
draft or aback. 


Classified Advertisements 

Advertising In this column Is 75 cents a line. No less 
than four nor more than 12 Unas aooe pte d Count 
seven words to the line. All orders must be aesompasied 
by a remittance 


BUSINESS OfPOWtWmM 

IHTXRKATIOjrAL Patent Agency Patents and Trad* 
Harks In South America, especially Chile and West 
Coast Countries. Louis Hamecker, Engineer Santiago, 
Chile casllla 8 7m, 

MOTORCYCLES 

XXOBLfilORe, Indiana. Harlan, twins riutsk magneto 
11a-148 lasted. ISa-StO 14*4110, lfia-4140 Others 
•18 twins MO New Hweltior, Henderson, TWer install- 

MU exchange Knights 5*il Locust fit Louis Mo 

PATENT POR SALE 

WILL ROLL OtmwOHT Patent No I 157 10*. a naw. 
ebeap and useful Household Artel* lor holding nos and 
man Polish sad other Boies p reve nti ng tatting the 
hands so Dad peter Nelson Larehmont N Y 


Campbell’s 
Scientific Farmer 

Everybody knows CAMPBELL as every 
body knows BURBANK But everybody does 
not know that there is a well defined CAMP 
BELL SYSTEM OF FARMING and that 
Campbell has published books and founded a 
farm magaxin* known aa CAMPBELLS 
SCIENTIFIC FARMER. 

It was owing largely to Campbell s work In 
tbs field, his talks and Ms writings that tbs 
semi-arid country was placed on the agricul¬ 
tural map. Campbell has been called the father 
of Dry Farming, but a better name would 
be FATHER OF SCIENTIFIC FARMING. 

CAMPBELL’S MANUALS OP SOIL 
CULTURE 

No farmer or would be farmer In the west 
should be without CAMPBBlI/S MANUALS 
OF SOIL CULTURE and CAMPBELL'S 
SCIENTIFIC PARMER They are the last 
authority on the sublects treated 
Campbell s Boll Culture Primer $ SO 

Campbell a Soil Culture Manual 2 OO 

Campbell s Sci ent i fi c Fanner per year 1 00 

Sod lor sample copies—address 

SCIENTIFIC SOIL CULTURE COMPANY 

ULUNOO, MONTANA 


YdhttUa Boofcggf iMtnctiMiaiJ Rafamca 

Rlgv WwERHROM 


ISCtUhk NWn Mwi, Nfe. Kw 

Hotel Lenox 

Nfrik teaat a* Palawan. An. 

Buff alb, N. Y. 

BUKOFBAN ELAN 
Roma with P ri v il ege of Bath 

feSStSS.* »«gft 
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KEWANEE, Steel Boilers Eliminate Repair Costs 


No matter what anyone may tell you it 
has been proven absolutely that a steel boiler 
is the only kind of a boiler that can be 
relied on for large heating operations. 





I 


Kewanee 

Smokeless Boilers 
Cut Heating Costs 

By burning cheap soft coal 
so perfectly that none of it u 
wasted up the stack as smoke, 
Kewanee Smokeless Boilers are 
cutting heating costs in the best 
buildings of all kinds in all 
parti of the country. 

The saving is a double one. 
Fitsta Refttnee Smokeless Boiler 
permits you to use cheap soft 
eoaKnfctn At cithttohire a rigid 
tmfa w&Mflc* u enforced* And 
it wastes none of its fuel. 


Steel is the one material 
you can bank on. If you 
use a Kewanee steel boiler 
you can be dead sure your 
boiler is not going to leak 
or crack, just when it is 
most needed, and cost you 
a lot of money for repairs. 

A Kewanee steel boiler 
goes into your building in 
one piece. Every joint 
and every seam is firmly 
riveted, in our own factory, 
by boiler makers who do 
nothing else and have done 
nothing else for years and 
years. And before it leaves 
our factory every Kewanee 
Boiler is tested with a press¬ 
ure fifty times greater than 
that at which most heating 
boilers are operated. So 
you can fire them up and 
push them just as hard as 
you can. They won’t 
crack or leak. 


Hundreds of Kewanee 
Steel Boilers have been on 
the job for twenty-five years 
—and more—and are still 
good. A record of repair 
costs kept in one city show 
they average less than $1.35 
a year per boiler. 

143 Miles of Boilers 
in One City 

If all the Chicago buildings 
that are heated with Kewanee 
Steel Boilers were placed side by 
side they would make a row of 
buildings 143 miles long. 

You will find Kewanee Steel 
Boilers heating the best apartments, 
churches, schools, warehouses, etc. 
in all parts of the country 

May we send you our booklet 
— “Kewanee Boilers on the Job?” 
It tells some interesting facts about 
our Kewanee Smokeless Boilers, 
and how they cut heating costs ana 
gives a list of buildings equipped 
with them. 

Kewanee Boiler Qmpany 

KEWANEE, ILLINOIS 

Steel Heating Boiler*, Radiator* 
Water Heatmg Garbage Burner* 

Chicago New York St. Louie 

Kan—* Cftty Minneapolis Pittsburgh 
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We Advertise 

The Searchlight Welder 

(0*y• Ao«trl«a* Process) 

by the Testimonials of Its Users 

7 hr Isily A fill it Power ( o , of Shelby, 
N C , writes an fallows 

Wt like yimrweldiriKouffit very much 
Starting in without any experience and 
only >our pnnted instructions we have 
been very suwxiwful and have not failed 
on any job that we have undertaken 

We lw\e resurrected broken parts 
and in on* day with your outfit wo 
hare mended parts that ooat us till, 
and imwniivn these parts on hand 
as R jod as new and d< not expect to have 
to buy any new rarta for a long time 

Mr Af h Schioom, an experienced jab 
n't liter, at Massillon, Ohio, tn an unso¬ 
licited letter, says 

I wish to t xnress briefly my opinion 
of the beart-hlitfht welding ujipurutus in 
view of the fact that in the jiast seven 
years I have had seven different makes of 
outfits alwtys buymK that which in my 
mind appeared to be best regardless of 
pricn until about bix ivu nths ago I de- 
etded to purchase Searchlight equipment, 
and now my only regret is that I dldn t 
have it six years ago Not one* hsr« I 
flnishsd a Job with ths Swrohllcht 
outfit without a smile from ear to 
ear, words cun never express my appre 
t utuin of Stmrthllght equipment 

7 he Searchlight W« Mer is the highest- 
grade medium-priced equipmtnt on the 
market The complete welding equip¬ 
ment imluilen a welding terch and seven 
tips oxygen ami a<„et\lene regulators 
Wil h two gauges each hose goggles etc 


Price $55 

Complete, with acetylene cylinder and truck, $93 50 

Write for "The Searchlight on Welding* f 

Searchlight Company, 1042 KarpenBldg., Chicago 

Branches in Principal Industrial Centers 




eliminate the unskilled and find and tnin 
the skilled. We must make oar whoie Id* 
dustriol organization more efficient and 
more economical. We to tut have con* 
fldenoe in ourselves and in ottr ability to 
compete with the other conntriee of the 
world. 

Bat the crux of the whole matter lies 
in oar foreign trade. It was oar foreign 
trade which was Interrupted at the be¬ 
ginning of the war, and it was in oar 
foreign trade that we experienced the 
most serious economic effects, effects 
which for a time seemed likely to bring 
about the most serious economic conse¬ 
quences. The war indicated in unmlstak 
able terms that our domestic prosperity is 
vitally linked up with the prosperity of 
our foreign trade We found what to 
many of us was astounding, and to some 
unthinkable, that a small segment of oar 
total business, very small when compared 
to the vast amount of our total trade, held 
the key to our prosperity 

Factors on Which Success In tho Coming 

Commercial Strife Will Bo Ba se d 

Our success in foreign trade In the fa 
tore and In competition with the nations 
of Europe will rest on certain elemental 
factors 

(1) The first and moat Important fac¬ 
tor Is men We must find a supply of 
trained men who will bo able to carry on 
our foreign trade Such a supply of 
trained men does not exist to-day We 
must, therefore, find means of training 
men for foreign trade We must have 
men who not only know business, who 
not only know their particular business 
who not only know foreign languages, 
who not only are able to sell goods, but 
men who are able to go into foreign mar 
kets with a svmiwithetlc point of view 
and represent American manufacturers 
as they should be represented In foreign 
trade we need business diplomats 

(2) The second factor in the success of 
our foreign trade la our ability to finan<*e 
foreign trade Bj financing foreign trade 
I do not refer merely to the extension of 
credits, or to the establishment of branch 
banks or to the discounting of paper, but 
I refer to the whole mechnnlsm of foreign 
exchange, a mechanism with which the 
uveruge American business man or the 
average American banker knows very 
little, and I refer to what Is even more 
ImjKirtant—that Is, the investment of 
American cupltal In foreign countries It 
will not lie possible for us to get foreign 
trade In any large way until we have pro¬ 
vided the funds with which to build rail 
roHtls, d<M ks, public utilities, factories, 
mines, warehouses, and the other public 
Improvements In which capital must be 
Invested 

(3) The third element In a successful 
campaign for foreign trade Is the estab¬ 
lishment fur this country of a conven 
tlonal tariff system For the very reasons 
which I have already pointed out, It U liu 
possible for the United States to tnAln 
tain an Isolated economic position. We 
inevitably have certnin relations with 
other nations. We import their com mod 
Itles and we export our commodities 
Many nations are able, by means of their 
turiff sjBtems not only to prohibit the 
sale of or to handicap the importation of 
commodities from nations which may be 
economically unfriendly, but they are also 
able to tneuurage the exportation of their 
own commodities by advantageous bar 
gnius with countries which are econom 
Ically friendly The conventional tariff 
s> stem means a tariff system with an in¬ 
ternational point of view It is the kind 
of a tariff system whl<h because we lack 
that International point of view, we could 
not have up to the present It la the kind 
of n tariff system which, with the present 
enlightened administration of our foreign 
affairs and with the Intelligent interest 
in our commerce that is being taken by 
Congress, we can now have. 

(4) Iu the fourth place, we most pre¬ 
pare to become the market place of tbs 
world for certain staple commodities. In 
spite of the fact* that we have consumed 
about half of the world’s output of crude 
rubber, we hate imported a large part 
of that rubber from England, spite 
of the filet that ere have pmimtfoi ftrefr 


one-third of die wdcldftr && 
tin, we paVe never ametteti any m, end 
we have pttwhoosd tt from Europe. & 
spite of tt* fM^tfyat we are die largest 
consumers of wool Ip the worid, We hare 
purchased more'then half at mix Imports 
from England, In spite of the faot that 
we are the largest producers of cotton in 
the world, we have permitted certain 
European middlemen to handle a goodly 
proportion of our output at cotton. We 
must be prepared with all the machinery 
of an International market to handle 
these world supplies. We must have at 
our Important markets the machinery for 
handling these commodities. We must 
have ample warehouse facilities We 
must be able to handle the commodities 
economically We most be able to grade 
the articles. We must have exchanges 
where they can be readily bought and 
sold We must hare arbitration commit 
tees for the settlement of disputes be¬ 
tween sellers and purchasers. All of 
these things must be done before we can 
take our place as the leader of the world’s 
commerce 

(6) The final factor In the development 
of our foreign commerce In the necessity 
of an American merchant marine Amer 
Scan capital, for one reason or another, 
has been reluctant to enter this field of 
economic endeavor We have frequently 
heard that our navigation laws are anti 
quated and operate to the disadvantage of 
American !n>ats let recent investiga 
Ilona have rtlwlosed the fact that there 
are no lmi>ortant difftrences between the 
laws of the United States and those of 
other countries having large men bant 
marines It Is high timo that private 
capital went Into the bustnesa of supply 
Ing the United Htates with a merchant 
marine If private capital 1» not willing 
to go Into that business, and to go into it 
quickly, the Government should come to 
the aid of our matiufaHurers who wish 
to export their commodItles under eon 
dltlons whUh are substantially equal to 
those of their competitors We should not 
Ik* left nt the mercy of other nations who 
may wish, from whatever motives, to pre¬ 
vent the exportation of American goods 
to foreign countries ami to control the 
marketing and handling of these com mod 
itles 

What Wa Hava Accomplished In 
Preparation for Psaco 

Let us take a brief account of stock 
The United States has made some prep¬ 
aration for peace, and there are other 
preparations planned and under way 

(1) Under the Federal Reserve Act and 
with the creation of the Federal Reserve 
Board, our financial resources are for 
the first time In our history mobilised 
for foreign trade The creation of a dis¬ 
count market and the establishment of 
brnnehos of national banks in foreign 
countries are new tools invaluable In our 
campaign for foreign trade, as well as 
In preparation against difficulties at home 

( 2 ) The creation of the Federal Trade 
Commission opens up another avenue of 
approach to the goal of a better and a 
bigger business. It Is to the federal 
Trado Commission that we look for gold 
a nee and advice In the matter of combine 
tion for foreign trade, and It Is to that 
body that we look for protection against 
International unfair competition The 
Trade Commission is also prepared to set 
our domestic business right and to lay 
down the rules of the game We all look 
forward hopefully to the results which 
this Trade Commission will obtain in 
making the conditions of business in this 
country more stable and more certain, 
and hence better prepared. lt 

(8) Definite constructive work In ad¬ 
vancing our trade frontiers Is being done 
by the Bureau of Foreign and Domestic 
Commerce. The chief function of that 
Bureau la to promote our foreign trade 
The actual practical results, too numerous 
to mention, *** the beet teats of thesuo- 
cess of Its work. The Bureau collects In¬ 
formation about foreign markets ; for 
American goods. This Information ootnes 
from the consuls, from the ooeunordsl at¬ 
tache*, find commercial agents* afftos 
in Wa4hta*to*4* tha Warthouse at dto- 
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tfUkcad In 

- vv , * «I0 Mfcwtofl Jwt Action- A&- 
tftli ft* &f Prfe* w rocvltc art tho 
obJ*ct*ot cmt work. Wo tun oofrofl Oo*- 
grm ftr ft Iftrg* Addition*] appropriation, 
fn orfar to pot <mr equipment in this 
i m p act on a par with that of tbo othar 
front oenntriea of the world. 

(4) Kow wo cob« to two am* of our 


wrvit* which do not exlat, but which, If 
you, tbo public, and Oongrem, your rep* 
ren&ntativea, dealre, will soon come Into 
existence. Hie creation of an expert and 


practical Shipping Board will do much 
to make poaaible the establishment of a 


merchant marine for the United States. 


The first and primary function of this 
Board la to discover what needs to Iw 
done, and the second Is to do It Large 
powers are to be entrusted to the Board, 
powers which even compass the purchase 
and operation of vessels. These are pow 
era, however, which arc to be used only 
In case of emergency, and only when the 


establishment of a merchant marine can 


be attained In no other way The estab 
llshment of a Federal Shipping Board Is 
a very Important part of our preparation 
for peace, and one which we cannot 
safely delay 

(0) If it Is true that we are no longer 
an Isolated nation, capable of living for 
and within ourselves, alone, if it U true 
that we want to conquer and can conquer 
foreign markets, If it is true that we 
have acquired an International point of 
view and are prepared to take a leading 
rdle In the concert of nations, we can no 
longer use the present unwieldy and un 
scientific machinery of tariff making If 
we wish to moke our tariff an aid to our 
foreign trade rather than a hindrance, 
there must be some continuous and tbor 
ough body empowered to collate and as¬ 
semble the facts for the nse of Congress 
Under out form of government and under 
our Constitution, the actual making of the 
tariff must be done by Congress, naturally 
through a committee A Congressional 
committee, however, Is not fitted to make 
the careful Investigations and scientific 
researches which should be the prelim 
Inary to any tariff making 

If we are going Into the world's mar 
kets, we must throw off the swaddling 
clothes which have protected us from the 
world’s competition. It Is only In rare 
cases that our Industries may find it tm 
possible to compete on equal tends with 
Induatrtes abroad A tariff board can 
but determine these questions A tariff 
board la another Hnk In the chain of our 
preparedness for peace, and Is another 
link which should soon be added 

Let us look forward to the coming of 
peace, and let us prepare for the results 
of that peace which we can already see 
aro Inevitable Let every manufacturer i 
and business man In the United States de¬ 
cide for himself what the results of this 
war will be, and let him make adequate 
preparation for peace I, for one, be¬ 
lieve that the United States Is entering 
on a new period in her economic history 
There was a time when the United States 
consisted of a few struggling colonies on 
the Atlantic coast She gradually ex 
ponded Into a great agricultural nation, 
and of late we have developed Industrially 
and our manufactures have become impor 
tant Now we are entering upon a period 
of International commerce, when the 
United States will take her poettion at 
the head of the commercial nations of the 
world 

Feature, of 1916 Motor Truck Design 

{Co*rtu4*d Jrof* pace 201) 
seventh of what It was two years earllor, 
Is because most of the truck makers have 
considered It more advantageous to use 
the simpler and more efficient worm gear 
drive. As this form of axle Is now pro¬ 
duced In large quantities, and as the 
power la transmitted through but one set 
of gqurs, it can be built actually cheaper 
than the more complicated double reduc¬ 
tion drive. Is not only more ^efficient, 
but It Is a quieter forte of drive gearing 
' Omwhlstlhg power plant design, we 
indtiM 1ft* tour-cytiadar motor is prac- 
In the truck fteW as Odd 
mdtafc* ffis JPW tru^s ars equlpp«l 


aritki 


Is found la but per cent of the truck 
models , while the six-cylinder type meets 
with but little favor as It la used In only 
1 per cent of the trucks. 

Taking up various details of engine de¬ 
sign, the block casting predominates as 
SO per emit of the trucks utilise engine* 
having the four cylinders cast togethei 
30 per cent of the truck engines ha\e the 
cylinders cast In pairs, while but 4 per 
cent have the Individual cylinder eastlnga 
The L bead type of motor In whtrh all 
valves are carried at one side of the cost 
: Jng predominates, as 7aC per cent of the 
; truck engines are of this type The r 
head form where the valves nre carried 
on opposite sides of the cylinder Is found 
in 14 per cent of the truck motors. The 
valve-ln the-head type Is used on 3 i>er 
cent, while that form In whUh one val\e 
Is mounted In the cylinder head and one 
at tho side Is used In about 3 per cent 
The average engine size for the coming 
season la almost the same as that for the 
post year In 1915 the average l»ore whs 
about 4H*, the average stroke 5*4and 
the rating about 28-horse- power The 
average bore for 1910 is 4*, the average 
stroke 5", and the average capacity, 25 
horse-power 

Ignition, Lubrication and Cooling Sys¬ 
tems, and Mathoda of Engine Control 

In considering ignition practice, the 
high tension magneto nsed in conjunction 
with but one set of plugs and no auxiliary 
battery Is found on 73 per cent of the 
truck power plants. The dual system In 
wlihh the battery Is used In connection 
with a transformer coll as an auxiliary 
to the magneto Is found on 27 per cent of 
the truck engines. Double Ignition s>s- 
tems In which two sets of plugs are used 
each system being entirely Independent 
of the other, which had a repreHeutntion 
of about 0 per cent In 1915, are not found 
at all In 1010 practice 

Lubrication is for the moat part by the 
constant circulation splash method which 
is found on G7 i>er cent of the i>o\vcr plants 
The splash pressure system is used on 30 
per cent, while the pressure system with 
out splash Is used on 10 per eeut of the 
engine* The average engine si>eed of the 
3010 truck motor has been luc roused over 
that of lust year to some extent since In 
3915 the speed was about 1100 HUM 
while this year the speed Is 1300 11 P M 
The average gear ratio la such that about 
15 mile* per hour speed of the tru<k 
is obtained when ou direct drhe. 

Water-cooling by pump circulation 
seems to lx? the accepted pructlc*«, al 
though thermo-syphon cooling has made 
a slight Increase. A point to be noticed 
which Is clearly brought out in the 
graphic chart, Is the almost entire elimi¬ 
nation of the air-cooled class 

The tinned tube type of radiator In n 
cast metal on*e Is becoming more popular 
than the cellular or honeycomb type eii 
closed In the less mitotan tin I sheet metal 
case. This Is because the honeycomb type 
of cooler Is a much more delicate struc 
hire thun the tubular type and Is also a 
more difficult type to repair 

A feature of some Importance in counec 
tion with the motor truck power plant 1 h 
the method of control Hand spark ad 
vance U found on 58 per cent of the trucks 
this year, fixed spark on 20 per cent, and 
automatic advance on 15 per cent. Gov 
emors are also being applied more gener 
ally In securing an automatic control of 
the truck engine. In those trucks using 
governors the centrifugal type Is the most 
popular 

Trend of Power Transmission Practice 

The next point to consider Is the trend 
In power transmission practice The de¬ 
mand for cleaner chassis lines has greatly 
Increased the percentage of unit power 
plants. In one of the accompanying lllus 
t rat Ions ere shown the variations in prac 
tlce for 1910 and 1910. 

The selective type of gear box in the 
three-spsed pattern predominates In this 
year's motor tracks. The selective sliding 
gear form Is found on 88,6 per cent of 1916 
commercial vehicles. The individual clutch 
type Is found o* 7 per cent; the progrss- 
Stir* sliding jesjt m 6 psr cent, end theJ 


Puff your way 
into the joys of 



Y ES sit, puff away like you never did know what 
tobacco bite and parch meant! For Prince Albert 
is freed from bite and parch by a patented process con¬ 
trolled exclusively by us and served up to you without - 
a-wrinkle! For you to smoke away on as though 
your middle name was jimmypipe I 

Prince Albert tests-out-true as these words listen to 
your smokeappetite 1 Been liberating tongues and 
throats better than six years, now — and will free 
youra no matter how much you 
think you can’t smoke a pipe or 
roll a makm’s cigarette I Because, 

Prince Albert is made to do that 
thing 1 Made to put pipes and 
home-rolled cigarettes into men’s 
mouths— and keep them there! 

Made to create tobacco content 
where it never existed before! 

Get this Prince Albert pipe-peace 
and “ rollings ”- peace message, 
you men who “retired ” from the 
game; you who never have 
known its joy’us solace I Because, 
you have a lot of pipe and ciga¬ 
rette smoke pleasure due you 
quick as you stock up with P A. 
and make fire! My, what a 
fierce lot of lost time you 
have to make up! 

R. J. REYNOLDS TOBACCO CO. 

Wincto»Seleea, N. C 



Prince Albert aweite your 
cheery emit everywhere te 
fraceo it mold in toppy red 
Mfi, Beg tidy red tine tOej 
handsome pound and hetf 
pound tin hemidore— «nrf— 
(Aat c/aii y poem d crystal 
gleet humidor with sponge 
moitiener top that heepe the 
each fine fettle. 
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In concrete roofs and floors, m plaster 
ceilings and partitions, in stucco walls 
and sidings for countless structures of 
every size and kind, from silo to factory 
building, from residence to ikyscraper—* 
Hy Rib is used the world over, is a steel 
sheathing combining in a single unit, 
lath, studs, reinforcement and forms. 
Hy Rib construction insures permanence, 
fireproofness and economy Us use is 
simplicity itself The easily handled 
sheets are fastened to the supports, and 
the piaster or concrete is applied All 
forms are eliminated 

In addition to the four depths of 
Hy-Rib we furnish a complete line 
of metal lath, including three types of 
Diamond Mesh lath, also pressed 
steel studs of all kinds, steel cor¬ 
ner beads, metal base screeds, 
etc 

Our complete Hy Rib Handbook con 
tuning details specification* applies 
tioru etc aent free on request. New 
edition now ready 

TRUSSED CONCRETE STEEL CO. 

Dope. H-2 YOUNGSTOWN, OHIO 


What Standardization Means 
to Automobile Buyers 

I T means VALUE—the utmost m 
efficiency per dollar of cost. Just 
to the extent that a car is standard¬ 
ized does the buyer’s dollar approach 
the maximum of purchasing power 
Standardization means definite, proved, qual¬ 
ity, known manufacturing costs and reduced 
selling costs. 

Of the million autos that will be sold in 1916, 75% 
will be standardized cars selling (or less than $1 000 
each Thu remarkable American achievement is 
the result of standardizing motors, starters, carburet¬ 
ors, speedometers, ignition and lighting systems, 
transmissions, differential!, tires, wheels, axle*, runt 
bearings, etc 

Finally the upholstery has been Mandardized by the 
almost universal adoption of 


Rayntlt* Fabrikoid 
top ms tent i single or double 
texture is guaranteed one 
year against leaking, but 
built to Utt the life of die car 

Craftsman Fabrikoid, 
the artulic and durable up* 
hoi it cry material for furni¬ 
ture and home daoorgtxun is 
sold by the yard leading 
department stores 


Toil POHTrS 





MOTOR QUALITY 

40% of all 1915 cars sold were upholflered m this 
proved, guaranteed material, and m 1916 the total 
will be nearly 60% 

Fabrikoid is the only standardized automobile uphol¬ 
stery It wears better than coated splits (commonly 
sola as "genuine leather ) and has the artistic ap¬ 
pearance and luxurious comfort of the beat leather 

Toftiiht most for your money, buy a standardised car 

DUPONT FABRIKOID COMPANY. WiUoftoa»DeL 
Factory, Newburgh. N Y 
Ca n adian Factory and Office, Toronto 


planetary on l par ml Friction fifty* ta 
toting ground very fart, toot X §er otitfc Of 
the lfttd trucks using this ch a nge hp oed 
gearing. 

There has been a marked Increase In 
popularity of the dry disk clutch and a 
decrease iu tlie use of the oone clutch 
In 3013 the various clutch types were rep* 
resented as follows Dry dink, 28 per 
cent, cone, 42 per cent, multiple 4trie In 
oil, 18 per rent dry plate, 8 per cent, 
expanding shoe, 2.1 per cent, plate In oil, 

1 j>er cent lu 1010, 48 per cent df the 
clutches are the dry disk pattern, 2&3 
jier cent are of the cone design, 13 per 
cent are of the multiple disk In oil type, 
0 per cent are dry plate forma, and 1 per 
cent em h expanding shoe and plate in oil 
corod ructions The gain In the dry disk 
c lute It lwctutAge has been made at the 
exjx ntuj of both the cone and multiple disk 
In oil type*. 

Frame Construction and Spring 
Suspension 

In considering some of the features of 
the truck chAMria we find that the preseed 
Ntet! frame Is hy far the most popular 
form except on very heavy trucks or 
those of exceptionally long wheel base 
uhero the frames are built up specially 
of Mtructural Iron wlmpes. The great In 
crease In the application of the Hotchkiss 
drho principle is ahown In the pronounced 
augmentation of the semi t lliptlc spring 
jierceutage The rear springs of 88.5 per 
cent of the Mid trucks are of the semi 
elliptic form The platform spring sus|ien 
Hlon Is used on 6 0 per cent The full 
elliptic Is mw»d on 2 7 i>er cent, the three 
quarter elliptic on 14 per cent, and the 
cantilever on but 7 per cent Heml-elllptlc 
springs are pnutlcally universal for sup 
fiortlug the front of the chassis as these 
are found on 96 per cent of the 1910 
tru< kg. The full empties are found on but 

2 per cent These springs are called upon 
to resist driving and braking torque In 81 
per cent of the trucks this \enr, while a 
torque arm is provided on 19 i*»r cent and 
a torsion tulm on about 7 per tent Pro¬ 
pulsion through radius rods is noticed ou 
48 6 per cent of the trucks this year, which 
U a material roduetion from the 72 7 per 
cent of last year Propulsion through the 
springs Is found on 47 per eeut of the 
trucks, which Is a material increase over 
the 23 per cent of 1015 practice. 

Tire Equipment, and Simplification 
of Body Design 

The loads are carried In practically all 
trucks on solid rubber tires and there 
seems to be a tendency to use single tires 
on the rear wheels as well hr on the front 
wheels except in those tnuks where the 
capacity is so great that a single tire can 
not be obtained of sufficient width to earrv 
the load successfully During the past 
year single tires, 8-lnch, lO-lntb and 32 
inch in width have appeared and whllo 
these have not been generally applied 
tests hme shown that they are practical 
and some tire manufacturers recommend 
them Instead of the 4-Inch, 5 -Iim4j and fl¬ 
inch dual tire* Iu 1915, 51 per cent of 
the truck model* on the market had single 
rear tire*. This year 55 per cent of the 
tm< ks are so equlpjwd despite an increase 
In the average oarrjlug capacity 

In coiuluslou attention Is directed to 
the bird’s-eye \lew and side elevation of 
tvplcal truck ctiames illustrated herewith 
These show iu u readily understandable 
manner the trend of average prattle*. 
The clean cut appearance and simplified 
design made possible bj the use of the 
unit power plant, Hotchkiss drive and 
completely enclosed drive gearing are ap¬ 
parent at a glance. The main features of 
development are pointed out so that even 
the reader without a general knowledge 
of automobile construction should readily 
identify the various improvements. The 
graphic diagrams should also assist mate¬ 
rially in comprehending the general trend 
of 1916 truck designing practice. 

HoUnd fa tlM Grip of It* OU Bmh7 

(CmwMM Jrtm t*t* an) 
Mbattcptd dtoUlet* «w owd >1 nfofw 
for poopto and mW* b«e*n H A* flbWcfc 
Is arwar, oo t* hKbori «»oc Of « riMp? 

m 4 it i» otte nun W tofl. to 


theft 

at, esfyt. to iba 1 

and were untttfijgiy ty Up tMtikqT kl* 
the places that hav4 suffered tit* 
catastrophe. ^ 

Experts say that the great oalamlty 
would have been spared North Holland 
and the districts along tils opposite Side 
of the Zuyder Bee If the plana for re¬ 
claiming the see had been executed The 
Great Dyke and embankment with the 


sluices closing off the Zuyder Zee to the 
north most certainly would have pre¬ 
vented the excessive piling up of the 
water and ensured an outlet for the 


overplus. In some places the flood stands 
three or four meters above the land, In 
others a few inches So alas t It hi 


again the World War that Is responsible 
for this disaster for owing to political 
uncertainty and the necessity of keeping 
the defensive inundation system In con 
stout readiness, It was impossible to even 
begin parliamentary discussion of the 
Zuyder Zee plan 

De Kleft Kamp, Hlerdeh, Holland. 

January 20th, 1916. 

Making the Desert Bloom 

(Cimrlsded from page 243) 


of stagnation In development prevailed 
all over the west. 

In the passage of the Reclamation Law 
on June 17th, 1002, a new impetus was 
given to desort subjugation Three years 
later found the federal engineers engaged 
upon a number of the greatest Irrigation 
works In the world, and since that time 
progress has been steady and substantial 

To-day the whole world Is cognisant of 
the fact that through Government effort 
we have constructed four of the highest 
dam*, two of the largest Irrigation tun 
riels, and two of the moat capacious Btor 
Hge reservoirs on earth. A million acre* 
of desert have been transformed Into 
fruitful farms tilled by 29,000 families 

A summation of the work of the Recla 
mutton Service to the beginning of the 
present fiscal jear, June 80th, 1915, shows 
that It has dug 9,592 mile* of canals and 
ditches, and excavated 89 tunnel* with 
an aggregate length of more than 25 
miles Daw* of masonry, earth, crib, and 
rock fill have been erected with a total 
volume of 12,200,000 cubic yards These 
Include the four highest dams In the 
world The available reservoir capacity 
at this time U approximately 0,500,000 
acre feet, or sufficient to cover the states 
of New Jersey and Delaware to a depth 
of 12 inches. The Service has built 4,622 
bridges with a total length of 19 tulles. 
Its culverts number 5,714, and are 36 
miles long There are now In operation 
298 miles of pipe line and 85 miles of 
flumes The Hervlce baa built 784 miles 
of wagon road much of it in what was 
before Inaccessible mountain region*, 82 
miles of railroad, 2,534 miles of telephone 
lines, 429 miles of power transmission 
lines, and 1,008 buildings, such as power 
houses, pumping stations, offices, resi¬ 
dence*, barns and Ntorehouses. 

The excavation* of rock and earth 
amount to 180,149,368 cubic yard*. The 
Government has used 2,501,882 barrels of 
cement, and has manufactured 1,177,215 
barrels of cement And sand cement Hie 
power development amounts to approxi¬ 
mately 35,000 horse-power 

The projects now under way or com 
pleted embrace aiiproxlknatety 3,000,000 
acres of irrigable land, divided In about 
60,000 farms from 10 to 160 acres each 
During the year 1915 water was available 
from Government ditches for 1,400,407 
acres on 29,017 farms, and the Govern 
ment was under contract to supply watei 
to 1,088,003 acres. The not investment ci 
the Service to data is approximately 
$1OO,0OQ/)O0 l The assessed valuation oJ 
the land and improvsetento to probably 
double this sum. 
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tW < totoa o» Of tdvt» Cmk «*d Salt 
HW«f. ttw stroctttr* of robbl* masoory, 
Wflftr frtrttr type, it 290 tot Ugb, 1,115 

feet lofi$ 0 * met, and contains 842JB25 
cohip Wd* of material, All material* 
for tile ton were found at the dam rite, 
tuctodlfcf the cement The letter wee 
manufactured In the Government’* own 
mill above the dam, and a saving of $600, 
000 resulted from this unusual enterprise 
The hood water* of both the Salt and 
Ton to are stored In the enormous basin 
created by the dam, Its capacity being 
1,427,000 acre-feet, or sufficient water to 
oover Delaware a foot deep 

The rite of Roosevelt Dam Is 62 miles 
from the nearest railway, and the region 
was without trails or roads. A fine high¬ 
way costing $800,000 was built through 
the mountains before work on the dam 
began. 

Irrigation is not from the reservoir 
direct The valley lands are 70 miles be¬ 
low and stretch out in the form of an 
enormous fan. As needed, water ts passed 
through the tunnels in the cliffs which 
form the abutments of the dam, and flows 
In the stream channel to Granite Reef, 
at which point a million dollar diversion 
dam has been ImtlL From this canals 
take out on either ride, extending down 
the river and covering about 220,000 acres 
of the valley In connection with the canal 
system several large power plants are in 
oj>eration developing about 20,000 horse- 
power and utilised for all purismes, pump¬ 
ing, lighting, street cars and manufactur 
lng The gross expenditures on this 
project to date are about $13,800,000 
The annual gross returns from the lands 
In crop is more than $4,000,000 Leas 
than 175,000 acres are in crops There 
are 3,000 farms Irrigated from this sys¬ 
tem and the valle> has become one of the 
show places of the southwest 

Arrowrock dam In IdAho Is prolmhly 
the most spectacular structure' the Gov 
eminent has built ('otnpleted last Oc 
tober, it ranks all other dams In the world 
In Us height, 350 feet above bed rock It 
Is of rubble concrete, arch gravity type 
and contains 585,130 cubic yards of mate¬ 
rial. It was built by Government forces 
In record time and at a cost of a million 
dollars less than original estimate. Be 
fore actual construction began the Gov 
enunont built a standard gage railroad 
24 miles long to transport the machinery 
cement, and the supplies for an army of 
laborers employed at the camp This rail 
way doing a regular transportation buri 
ness shows a profit of $0,000 annually for 
five years In connection with the project 
three other dams were built one for diver 
slou and power, and the others for sup¬ 
plemental storage The cubical contents 
of the last two exceeded 2,700,000 yards 
Boise project contains the largest area of 
Irrigable laud included in any Govern 
ment project, 255,000 acres. It Is a region 
renowned for the fertility of soil, charm¬ 
ing climate, and excellent markets It 
contains 2,800 farms, and from 58,064 
acres actually cropped in 1014 the gross 
returns were $1,038,447 The Government 
Unestxueot to June 101B, was $11,508 
568, at which time the project was 85 
per cent completed There are excep¬ 
tional opportunities here for homeaeek- 
ers* a# large tracts of state land r emain 
to b4 sold 

Elephant Butte dam blocks a canyon 
in the Rio Graude, New Mexico, Just be¬ 
low the Mack butte from which U takes 
its name This wonderful structure will 
be dedicated in Kept ember, and the South 
west hi preparing a fitting celebration for 
tile poCaakap the dimentions of this dam 
are fmprssrire, It Is of nibble concrete 
gravity, without curve, 1*260 feet long 
on the crest and $00 feet high. It* voi 
*»e is 610(000 cable yards, it takes its 
blade among the greatest structures of tbs 
aa£>? <n*Mon of the nowi capacity 
of, fa rstovot* treated by k. The lake 
L 1 dam b**j*n «fmi *#2,627,700 

“*£ 



land, a largo portion of which is now 
virgin desert 

The Minidoka Project designed to irri 
gate 1502)00 acres, in southern Idaho, has 
a large power plant utilised to pump 
water to 6,000 acres. Surplus power Is 
sold by the Government so cheaply that 
it is quite commonly used In four towns 
for lighting, heating, and cooking Groups 
of farmers have built their own power 
lines ami now enjoy the use of electricity 
on their farms. Probably more farm 
houses on this project, which was desert 
In 1004, are to-day using electricity for 
general purposes than In any other sec¬ 
tion of the world. 

Proud as we are of the great work 
done in the desert, let us refrain from 
boasting We should remember that Ar 
gentlna is constructing a single Irrigation 
system which will cost $60,000,000, that 
English canals water 15,000 000 acre* in 
Egypt and 86,000,000 acres in India, and 
a revenue of 5 to 7 per cent Is collected 
each year on the investment 

American people cannot rightly claim 
to have measured up to their opportunltv 
until the deserts and the swamps have 
been replaced by vistas of prosperous 
farmsteads 
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Keep Your Going Business 
Going 


Industrial Preparedness for Peace 

(Concluded from page 240) 
ally compete with vastly different condi 
tions In foreign eomjtetltlon I say this 
with a full dewire to see the condition of 
the laboring men In this country kept to a 
high standard, but to do this by codpera 
tlon with the employer rather than by 
coercion against him supported by legis¬ 
lators catering for votes. 

" During the past ten year* I have seen 
much destructive legislation and verv lit 
tie constnutlve I have seen much Inter 
ferenco with business to Its disadvantage 
and very little to its advantage I have 
seen highly specialized businesses cover 
lng enormous detail, requiring training of 
>ears suddenly legislatively thrust under 
the control of politically a pointed com 
mlsaloners t cannot bellow* that this 
condition can continue to exist and pros 
]H»rIlv continue to 1 h» maintained in this 
country parihulnrly after the area of 
foreign roiM{K»tinon sets in and but for 
conditions brought nbout b> the present 
war in * urope I had lookod to see a very 
disastrous condition financially In tDis 
country during the present admin istra 
tlon. The war has temiximrUv In inv 
opinion, sta\©d off these conditions but 
danger still exists and It will Iks accon 
tuated, I believe, ufter the war 

“ I believe one of the mo#r important 
and urgent of all uccesaities is that of a 
Merchant Marine not Government owned, 
but supported In mnh a way as to umke 
competition with foreign nations possible, 
ami w 1th the many restrictions wbh h now 
surround the American shlitowncr re¬ 
moved so that he may have the same 
opportunity to exist as a foreign ship 
owner I refer more iwrticuhirly to re¬ 
cent legislation which hut for the almor 
trial freight rates due to war conditions 
would have unquestionably wiped the 
American flag uot only off the East and 
West coasts of the conntrj but off the 
Great Lakes as well 1 do uot know ilmt 
anything la being done Intelligently In this 
direction, and believe It must be sooner or 
later If we are to successfully compete H 
William W Lawrence President Nr 
tloual Lead Company, New York 
“ I would be very glad to favor you 
with my views on the various subjects 
mentioned In your letter and the memo¬ 
randum attached, but in order to treat 
them properly I think I would have to 
abstain from attending to my v business 
duties for from two weeks to a month { 
Therefore, I trust you will excuse me | 
from firing my views on this very com¬ 
prehensive programme. 

“ I will, however, take occasion to call 
your attention to one matter which has 
often occurred to me in connection with 
what you oatt * Industrial Preparedness.’ It 
is this This country has had a fair ex 
Ample of what K means front an industrial 
point of view to he unprepared when they 
«MMt ffr# at the <*** of England and France 


By C. T. Sou th w k k 
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^OES a Captain of Industry have to 
face bigger risks in business tli&n 
other men? Yes Doc* he oper¬ 
ate on oertrin sound principles of bum 
n es s that the average man knows noth 
mg of or disregards? \ m 

Any principle of 
business which guides 
men of big affairs 
deserves the sharp 
attention of ether 
ambitious men. 

Surely, therefore, the 
Principle of Perm*, 
ncncy in Business— 
and there ts such a 
thing —should be 
pasted in every hat 
until the owner has a 
Captain - of - Industry- 
Sense of its vital im¬ 
port an re 



imzed The hire Rink beautifully illus¬ 
trates the well chorlijJ class sumo it has 
hem the subject of study by <* u ntisU and 
insurance actuaries for gnu rations 

With this m mind anvoiir (an apply the 
guiding prim iptu of 
‘Pirmarunr} m Busi¬ 
ness M It ls tins 


RISKS THAT 
BUSINESS MEN FEAR 

Labor Trouble 
Fire 

Tariff Changes 
War 

Sumptuary Laws 
Style Changes 
Expiring Patents 


Before stating tins 
important principle, 
here is one of the plainest examples uf 
how it works, in the words of W in Gray 
President of Gray A Davis, Inc , Manu 
faclurers of Automobile fHartuig-Lightiug 
Systems 

“When we build a new plant or wan 
house we figure just how muih that huild 
mg is going to earn for us We look to 
that biukling as cold-bloodedly for uni- 
mgs as if it were a big machine ixmght on 
4 daily rottd output, and tee don't pro- 
JKWO to lei it* earmnya be mped out by a fir< 
which can be mechanically extinguished 
without even the help of a $#-<w lay watch¬ 
man 

Making * Big Fin Impossible 

"So,” added Mr Gray, "we equip our 
buildings with Grmnell Sprinklers which 
put out all fires automatical!) Tin 
heat of a fire rises to the ceding and melts 
a senaitivi valve in a watir pipe, auto¬ 
matically a loud fire alarm is set off, while 
tho spray drowns thi fire immediately undtr 
it ” 

Nome any Captain of Industry you 
wish - merchant or manufacturer and 
you can nay, almost to a certomt), tint 
he has Grmnell Automatic Sprinkler S\s- 
tom* safeguarding all his properties against 
Fire This, in addition to being full) 
insured 

Why? 

He fears Risks in busineoB, he wants 
Permanency 

He will not tolerate the Rwk of Fire 
when there is a simple and standard 
method of reducing this Rink over 9fi%— 
by the well-known invention of Frederick 
Gnnnell 

And to cover hie remaining 4% tin 
Risk he takes out full insurance at the 
extremely low rate offered him by oil in¬ 
surance companies 

So far as Fire goes, therefore, your 
Captain of Industry u permanently in 
business. 

In the same way be scans the honson for 
other dangers, for the "streak of bad luck’ 
which so often puts men down 
and out He may have rea¬ 
son to fear such Risks ss 
tariff changes, style changes 
and fads, sumptuary and 
liability laws, expiring pat¬ 
ents, now substitutes, labor 
troubles, movement of trade 
uptown or to another city, 
etc But among all the men¬ 
aces of whatever land that 
be has reason to dread and 
to reckon with, your really 
b% man is quick to note 
that some Risks have been 
writ charted and, therefore, 

•a* be averted or mbu- 





This is the Gramett 
sprinkler head — the 
ePktrrt lull* sentinel 
that has sated owr 
$400,000,000 of Indus 
Nl property Jrom 
jtis mnntg 

thirty i 


'Jbrnovc all com- 
monl) known and 
charted Risks of busi- 
ncHH ho that they can 
not lutcr disrupt 
well-laid plane, or 

manure tl)( hf< of the 
business If |xn*- 
sibli, re move tlnm 
so effectually that 
they may l>e put 
out of mind hur, a 
man who directs big 
affairs, if he hopes 
tosurvm at all, needs 
to confine his uurgics und wits to fore¬ 
seeing and avoiding the count I< ha un¬ 
charted Risks just as the nv< r pilot must 
be alwa>s ulirt for shifting sand burs in u 
(bunging rlmniii 1 

Why should not any small or medium 
sized concern adopt this * rinuncnc) 
m-BuNUHvw” prim iph } Wli) not, hiucl 
it is unnoa-wury ivin to tu up tush to 
get a Grinm 11 System ? C onM nu turn 
((jmpanicw pay wish for a systim and 
< on tract with Liu manufaetim rn of tho 
(jrmnell System to install it in a building, 
accepting m pa>mnnt from the owner of 
flu budding Gu annual prrmium Havmg« 
effe< ted by tin drop in insurance rates, 
uutil reimbunuxi Thereafur the savings 
go into 7wt ]>rofih of the oa'rU'T 

WKy R*t«» Drop 4<F;, to 00% 

Fhe rcdui tion m prenmima ih usually 
large enough to pay for the system m from 
three to seven years The vuy present^ 
of automatic sprmkhm m a building tauw^ 
insurance rate's tn drop |xmmnentl) 40% 
to 90%, bwftiiso the insurance risk (hops 
correspondingl) Die resultant annual 
saving ih usually b to )i the t nlire cost 
of the Gnnnell b)stem 

Hus dr< [» m rates \x mail) times greater 
than would bo granted by Insurance 
ftiithonticH for anj other improvement or 
strut tural change you could make in )»tur 
property It is, in fact, tho only sleeping, 
whnlcH&h reduction whirh they grant, be¬ 
cause the invention of Uitnmutu sprinklers 
nuirktd the first, lust und only H^i'eiJing, 
wholesale reduction m fire danger < ver 
madt 13ns reduet ion of lonn b) hre is 
now Mitutifieally computwl to bt lx'twcen 
9(i\% and 99% ; Iwtutv-fivo years ago, 
before this ftw t wqh t^stublislied, 1 lie busi¬ 
ness man who got a 40%) reduction m his 
rate was to Im congratulated 

Tlie GnnntJl System is generally ad¬ 
mitted to bu the standard It hua the 
longest record behind it, being th< first 
rate reducing, wnsitive spriukler dating 
l>ack over thirty years Oruinolis pn> 
twt more property todn> than all other 
sprinklers put together 

Write—now—to the Gen¬ 
eral hire Fvtmguihher Com¬ 
pany, 291 West Exchange Si ( 
Providence, R I, asking 
for a copy of the Grmnell 
Information Blank Or, 
give the floor area of your 
building, including basement 
and attir, insurance wuried 
on building and rate, to¬ 
gether with mauranee on 
stock and rate, and we 
will glad)) submit wom&tm 
and proposals, without cost 
or obligation on your part 

[A4et 


the last 
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Thlrty-ene of them Lameon Conveyor* fn the 
Factory of the J B Stetson Co , Philadel¬ 
phia, Pa , ere catting cm it by carrying rmO 
materials through every step of manufacture 
to the Judshoa hat 


PREPARED 

How The John R Stetson Ca Protected Themscloes Against 
Rising Labor and Material Costs 

S TOCK-HANDLERS with their «**£«* *oujd U raw**™ ike lUwWd 
cumberwme trucks arc no longer hy ”**** ^ c«t of pro 

required m the Stetson Factocy Lam- 

son Belt Conveyors carry raw materials Umso " c "X n W * T' Tk 7 ^ IT ? °£‘ 

i * J t * t or*« lurt u th*y are oomfl in that of the J d 

through every Step of manufacture to S tM*xi Comply Wherever the rooting of or 
the finished hat, a Lamson Box Con- den, the trucking of merchandise or matenali 
veyor Carnes packing cases up five or interdepartmental communication.of any tort 

Boon and »cro*t a rtreet to tha Steteoa - ^ o! ,h. d« y . work, Um~. CW, «r. 
«•; > i ■ n i r i vital to maximum emoctacy 

Warehouse, and a Lamson rick Up 

carries letters and other papers between Investigate for Yourself 

departments with no delays. Y«J nwr ynmt buMua an InvMtaitioa of how Lmiwi 

umm wS cut your oort* ana tportf uij yoef ^worlj 

Wsh « rapidly Inc renting trnunew and a pro- ° 

nouncod advance m the coat of raw materials 
they found it neoesaary to adopt every modern 


Carom ml cut your coat* and *p*d up tout work 
Upc* reoucst w« wil wad * ipacUl EXECU¬ 
TIVE'S PORTFOLIO 7 wntoinm* *wa&c li£*»a- 
boo lartwi out the direct app S cafton or 1 a n n o a Car 
nen to youi btmnw*. 


Lamson CarrierService 

THE LAMSON CO, 102 Boylston St, Boston, Mass. 

Pimjmmth Tmbm hetit be otrr omocteted eompanim carry the meg in ttm tar§$ dUm 


Cost Systems Accomplish Little 

-while the raw material takes the "longest way 

’round” in getting to the machines, benches 
or working spaces 

-while the man in overalls makes 30 moves to 

perform an operation that should be done in 20 

-while the "next job” isn’t always ready 

While Your Operation Is Deficient 

the best cost system m the world only tells what you pay 
—and what you lose. But what use is a cost system unless 
you have the defects it reveals remedied ? A cost system 
tells the cost of your power per horse power but it doesn't 
tell how to get more out of that power or how to get the 
same work with leas power 


LETS TALK IT OVER 

You call a lawyer for legal tangles a doctor for lllnaae 
oraccMsnu For factory deficiency call on us — our many 
yean of practical Efficiency Engineering experience might 
help you Consultation places you under no obligation 
You 11 be interested in what Clients Say About Our 
Service. Write us today for a copy 


ENGINEERS 
MoCORMICfC BUILDING 

CHICAGO * 


tries, consumers of Immense quantities of 
munitions of war, as compared with the 
United States, found themselves at tbs 
beginning of the war In a state of utter 
unpreparedness, and it Is only now, after a 
lapse of eighteen months, that they are 
commencing to reach the point by ex 
tension of their manufacturing facilities, 
where they can, with the aid of the United 
States, coroe somewhere near meeting the 
demauds made upon them ” 

The Heavens In March, Mil 

(Concluded from poye 248) 

Cauls Major, Canls Mluor, Gemini, Tsu 
nu and Auriga —all marked by stars 
of the first magnitude,—while Mara and 
Saturn add to the splendor, the latter in 
Gemini, the other higher up, in Cancer 

The Planets 

Mercury Is a morning star all this 
month, but Is best seen at its beginning, 
being at his greatest elongation (22*) on 
the 1st Though south of the sun, he 
runs more than on hour before him, and 
is easily visible in the dawn He is in 
Caprlcormia, moving into Pisces later In 
the month, and appears about as bright as 
Lapel la or Hlgel 

Venus Is an evening star In Pisces 
and Urles, and is exceedingly oonsplcu 
oub, being about seven times as bright 
ah Sirius, and remaining In sight until 
9 10 PM 

Mars is in Cancer, pant opposition, and 
retreating from tho Earth, but still very 
bright, and visible until nearly 4 A.M 
even at the end of the month 
Jupiter Is an evening star and Is vis¬ 
ible Just after sunset early in tho month, 
but later lieemnes lost in the twilight 
On tlie -list ht Is in conjunction with the 
sun, uml becomes a morning star 

Saturn Is In Gemini, almost stationary 
among the stars and Is well placed for 
observation, coming to the meridian at 
8 PM nt the beginning of the month and 
6 PM at its close 

Uranus Is a morning star In Capri 
cornuH On tho 4th he is In conjunction 
with Mercury, being 8 minutes of arc 
north of him, but It will be practically 
impossible to see the fainter of the planets 
In the strong light of the dawn 
Neptune is in Cam-er, about 12* east 
of Mars, and la well visible telescopically 
The moon Is new at 11 PM on the 
8 d, in her first quarter at 2 PM on the 
11th, full at noon on the 19th, and In her 
last quarter at 11 AM on the 26th She 
is nearest us on the 2flth, and farthest 
away on the 12th She passes near Mer 
cury on the l«t, Uranus on the 2d, Jupl 
ter on the 5th, Venus on the 7th, Saturn 
on the 13th, Neptune on the 14tb, Mars 
on the 15th, and Uranus once more on 
the 29th. 

At 5 47 PM (eastern standard time) 
on March 20th, the sun crosses the celes 
ttal equator, passing through the point 
called the vernal equinox, and, as the 
almanacs say, H Spring commences ” 
Princeton Uwivrawrrr Observatory 
February 22d, 1916. 


A New Flre-Dmmp Teeter 

N UMEROUS attempts have been made 
of late years to construct apparatus 
which will enable miners at any time to 
tost the air of the shaft In which they 
are working nt any moment in order to 
determine lta percentage of methane, so 
as to avoid the danger of an explosion 
from the deadly fire-damp Such an ap- 
paratu* was devised In 1913, by Haber, 
according to Nat unci* senechaften (Her 
llu), by means of which the methane con 
tent of mine air Is ascertained by physl 
cal acoustic methods. This was given the 
name of the fire-damp whistle (Schlag 
wetterpfelfe) 

Now, however, Investigations by Prof 
Beckmann and a StegUch to determine 
the content of combustible substances in 
air hate led to the Invention of one or 
more forms of apparatus to teat mine air 
tor such matter. Prof Beckmann given 
an aooouut of this work in a recsot Bom¬ 
ber of the C ham&t r &ett*ng (Barite)« 
in this new fire-damp teeter tfcs methane 
content of the atr is fietomtend ty eWte*, 


teal msuna, a definite 

volume m mj heq fr ' and’ at 

the alterattoV of Mm ptodrad 

within the cqtiteuitl^n ves*«. The find 
apparatus made was a "preliminary px 
plosion tester,* 1 s device whose purpose 
la to determine whether the sir contain* 
a sufficient quantity of methane to make 
an explosion possible. The inventors call 
this a "fire-damp piatol*’ It Is made 
entirely of metal and consist* of a small 
air pump, a manometer and a " cereisen- 
stlndnng,” or cerium Iron priming When 
the piston of the pump Is drawn out the 
mine-air is sucked Into Its cylinder, then 
the stopcock of the air channel Is closed 
and the mixture of air and methane Is 
exploded by means of the priming When 
a reaction takes place It Is Indicated by 
the warming of the metal cylinder, with 
a higher methane content by an Increase 
of pressure on the manometer, this Is sc 
arranged that Us pointer remains at the 
highest point of pressure reached A cut 
off device (aiierro-ovlchtung) prevents 
the priming of tho gas mixture before the 
apiwratus Is shut off from the surround 
Ing air, thus avoiding a spread of the ex¬ 
plosion Combustion takes place only 
when the air contains from 7 to 10.3 per 
cent methane. 

But since It is sometimes of importance 
lu mining operations to detect a methane 
content In tho air of 1 to 7 per cent, or 
of percentage higher thnn 10 jier cent, 
there was a demand for the construction 
of suitable apparatus. In this the gas 
mixture is kindled by means of a platl 
num spiral heated to a red glow The 
complete combustion of methane results 
In the formation of carbon dioxide and 
water wipor, both of which are easily 
absorbed Hence, after such absorption, 
there will be a diminished pressure, 
whl< h affords a means of testing the 
methane content of the burned gas mix¬ 
ture with sufficient accuracy for practical 
purposes 

The explosion chamber of this nppn 
ratus is also made of metal and its lower 
part contains about 100 grammes of caus¬ 
tic potash, the space for gas above this 
has a capacity of about 140 cubic centl 
meters By the aid of W suction force 
pump (Sangdruck puinp) the metal ves¬ 
sel 1 b filled with the gas mixture to be 
burnt After continued pumping has 
mused the gas mixture to drive all the 
air out of the vessel the cock of the gas 
feed tube Is closed and the platinum 
spiral attached beneath the cover of the 
lesael is brought to a red heat by two 
accumulator colls A special device is 
omplojed hire also so that the current 
can l>e withheld till the exidoslon chain 
ber Is fltaut off from the outside air The 
combustion chamber is connet ted with a 
meruiry manometer, which shows the al 
terntion of pressure that takus place dur 
ing the burning of the methane. 

The warming of the gas mixture causes 
at first an increase of pressure, which 
decreases to a diminished pressure In ex 
act ratio with the absorption by the 
caustic potash of the products of com¬ 
bustion. 

The burning of the methane takes two 
minutes, therefore the electric current 
which bests the platinum spiral Is auto¬ 
matically Interrupted at the end of two 
minutes. At the expiration of one more 
minute the apparatus has cooled off suf¬ 
ficiently for the manometer to be read. 
The manometer can be so gaged that the 
methane content can be immediately read. 
It can also be connected with an alarm 
arranged to Indicate a given percentage 
of methane & the air > 

The greater the danger of explosion 
the quicker the apparatus shows It. This 
Is s special advantage of this new tast¬ 
ing process. The degree of diminution 
of pressure read on the manometer was 
8 millimeters for 06 per cent of methane, 
46 millimeters for 8 per cent, and 10Q 
millimeters for 6 per teat, tbs lowest 
bounds^ tor expftostqa. 

Another advantage of the apparatus Is 
that an t&a parts are easily padts4L W a 
box. A stmMpted form, qafiffi a 
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Bessemer Oil Engine 
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14 York Ufa One* Ctty* Pa. 
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4 H.P. Cushman Weighs 
Only 190 lbs. 

6 H.P. 2-CyHnder Only 320 lba. 
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tkkt It <sm be tm& ftt- ft mine lamp. 
ThA chief teeter can be connected In a 
ilfflple manner with a reglntrntlon op- 
peratne eo a* to work automatically 
Hie apparatoa can also be ueed to tent 
the presence of other Inflammable gnsen 
wch as hydrogen and ordinary lllumlnat 
ing gae 


NEW BOOKS, ETC. 

CoMMumTY Damorwcirr By Trunk 
Farrington. New York The Hunald 
Press Oomi>any, 1915 8vo , 257 pp 
Price, glJSO 

It 1« Indeed a good work which the author 
would further —to make the small town a tn t 
ter place to llv« In and a better place In which 
to do t>urim#M, Hla suggestions will enable the 
local bualnesa mens organisation to start right 
and to meet that problem wbtcli sooner or 
later U sore to arrive—the question of what 
to do next They are assisted In finding out 
what their particular community most needs 
and how to supply those needs. It Is demon 
•trated that In many ways the small town 
may have the advantage of the larger one 
particularly If there U Intelligent cooperation 
In town affairs Wise advertising and an 
occasional celebration will do wonders The 
preacher the doctor the lawyer sll may Innrn 
through the pages of Mr Knrrtngtons chatty 
dissertation bow best to avail themselves of 
the little town l opportunity while In turn 
contributing bis share to the common tuppl 
□ess snd proRperlty 

The Enoushwouan’b Yiub Book and 
Dikbctobt 1016 Edited by O H Mlt 
ton London A it C Black, Ltd 8vo 
408 pp Price, 2n Od. het 
The Influence of the war is plainly apparent 
In this thirty fifth Issue of tho Year Book 
The section dealing with sports and game* 
haa been discontinued, and the space devoted 
to the more serious activities of Englishwomen 
as these bear upon national liberty and the 
same standard of honor between nations as 
between Individuals American women who 
wish to keep Informed upon English law mxlnl 
problems, and modern movements as liny re 
lato to woman, will find the Year Book editing 
and Instructive 

Heaton’b Annual. Tho Commorcial 
Handbook of Canada and Boards of 
Trade ReglHter 1910 Toronto Hea 
ton’s Agency 12ino , 504 pp Price 

$1 25 

The twelfth edition of this Annual succeeds 
In placing before the public an astonishing 
amount of Information on tilings Canadian 
It Is a political Who s Who’ and n financial 
commercial and hanking guide It descrll>ea 
leading towns and Indicates local opportunities 
Among the many useful statistics offered are 
tables dealing with population illiteracy rail 
waya, the public debt fur farming and mi 
merous other conditions and activities A 
noteworthy feature Is the economic bibliography 
of government reports aud standard publlca 
tions relating to tbe Dominion under the sign! 
fleant caption, “ Where to Find It 

Thoughts of Business By Waldo Pond 
rav Warren, Chicago Forhoa A ('em 
pauy 1910, 12mo , 260 pp Price, |1 
This Is tbe bnalneas man s Rook of Proverbs 
That executive In embryo—the offleo boy and 
the haughty magnate who commands his hum 
ble services alike might profitably start tin 
working day by reading one of Its terse chap 
ters These put forward the highest Ideals 
without for a moment losing touch with the 
practical—a most unusual achievement In In 
splrntlonal writing The pages are starred 
with anecdotes that light up olwcure plans nnd 
not infrequently radiate wholesome humor It 
la a book which makes ono wish to meet the 
author and thank him In ptraon for the genuine 
help he has extended 

Thb Automobile Book By Diarlca E 
Duryca and James E Homans New 
York Sturgis & Walton Company 

1916 Limo , 348 pp, illustrated 

Price, |162 postpaid 

There are innumerable books on the auto¬ 
mobile but this association of a skilled writer 
With the pioneer of the industry brings out 
certain points of auperiorlty over tbe average 
treatise The work carries a moat concise 
explanation of engine details In plain language 
and adds to this tbe fullest information on 
the construction, operation and tare of tbe 
car Tbe bandy etae of the volume Is an add! 
ttonal recommendation and it should prove 
extremely popular among owners and driven 

Experimental Wxmlksb Stations. Tbclr 
Theory, Deaton, Construction and Oper 
ation. By Philip E, Edelman. Published 
by the Author, Minneapolis, Minn, 
1910 8to , 272 pp , Illustrated 
Designed especially for experimenters, this 
account of ahgrply tuned wireless Installs 
fans which comply with the new law should 
dll a definite need Tbs author aims at es 
tablishing a standard design for amateur at* 
tions, and addresses only those who pursue 
the art in a serious and hpriaese-llke spirit 
The principles upon which ths systems are 
based are set forth to some detail, snd the 
treatise, which listed* Wholes* telephony and 
fftoeofad spark should be directi? 

* to fa «*tot afatov* *U* tea 


The $100,000 Man Who 

Went to School Af£ain 


T HIS is an inspiring story of a 
big-minded business man Some 
men regret that their training in 
business is not complete Some men 
never even realize it This man 
resdized it, but he did no regretting 
Despite hia wide experience, despite 
his huge income, he left his business 
for a year while he learned the 


fundamental principles that were 
back of his income and back of his 
experience so he could control them 
The problems he had to solve m his 
business were far more complicated 
than those listed below If any man 
cannot answer them however, he 
should let the story of this business 
genius sink in 


By co aapwfaqn of s itflu of 
Snaodsl NUlswsnti, can you toll 
whafar fa buiatm u gowg u 
k abouU, fa fan put your 
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Can you imwn a letter i f 
cotnpLa ml ao aa to aauWy tha 
coispUtnant fa yet preMrv* % 
fanma praativa * 


Do you know how to aatufy a 
bank aa to your dnwu^ «, 
loan » 


Do you know why moa mea 
penenccd proanottra f >1 tn try 
mg to raiK money fur a new 
bunneaa and bow to av ><{ 
fair miiUkea * 

Do vou know what f u*lo fr t 
to order U* b*ure fa perrmtasa 
of ita aalea that a Lhuuh-m can s 
afford to ipentl far adverlumf * 


Many Big Men Doing The Same 


The brainiest men in Amenta today are doing 
what he did for exactly the same reason he did it 
The only difference u that they do not now have 
to leave their busmen u this man did Instead 
the Alexander Hamilton Institute now bungs this 
business training right to their desks or to their 
home readme titles 

The Advisory Council 

Judge E H Gary Chairman of the U S Steel 
Corporation Frank A Vanderlip President of the 
National City Bank John Hays Hammond the 
peat engineer Joseph French Johnson Dean of 
tne New York University School of Commerce and 
Jeremiah W Jenks the statistician and economist 
compote the Advisory Council 
The motive* that prompted more than 35 000 
men to this action how they are profiting by it— 



and how you can profit are explained in the free 
book Forging Ahead in Business To get it dip 
the coupon ocLw 

How Men Make Good 

More than 35 000 men in all I»yc enrolled What 
our Modem Business Course and Service lias done 
for its subscribers will probably never be known in 
its entirety But daily there filter into the head 
quarters in New York many intensely human 
stones showing how mm are helped 
One day you hear of a brilliant lad of twenty two 
in a big New York bank nsmg to a r> 500 jot, Uid 
giving credit to the Institute for hu success 
The next day a factory manager writes that the 
Course has just helped him save hu firm $7 000 a 
vea; and that a fair slice of thu went to increase 
hu salary 

The next day a man in a Western concern tells 
how he saved the firm $37 000 a year by om tug 
fsiion, and what happened then to his salary 
These are only typical cases There are literally 
hundreds of them described in the 128 page book 
Forging Ahead in Business which we will send 
you free 

ALEXANDER. HAMILTON INSTITUTE j 
169 Astor Pises New York City / 
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Face-Insurance For Business Men 

This i$ the day of insurance. 

Insurance against death, accident, iicknew fire, and flood 
transforms hazard into aecunty 

A 25-oent tube of Mermen’s Shaving Cream, if used according 
to directions, insures your face for months against the hazards 
of the old labor ion b shave 

The modern man geU jobs, promotions, contracts, pretty 
much *on hia face." 

From canvassing to conference, the face expresses much of 
that subtle, potent force of personality that proves so effeo 
tive in every commercial contest 

Meunen’e Shaving Cream emancipates the face from most of 
the woes of the daily shave and makes it fit and ready for 
its important share in the day's work. 

It reduces the time of the shave SO per cent, and the trouble 
75 per cent, compared with other forma of shaving soap 
The rich, creamy, instent response of its remarkable lather 
will soften a stiff beard without "rubbing in." It can be used 
effectively with either hot or cold water, hard or aoft It 
saves boning—restores the usefulness of many a discarded 
raxor blade Dries rery slowly and does not require frequent 
rr>Lthering. Contains no free caustic, thu* eliminating 
all amgrtina and the need of a lotion after the shave 
Umi only Mennen’s Talcum for Men at the finish, 
the only talcum powder ever madr exclusively 
for the use of men Ita natural or neutral 
color does completely away with that 
objectionable pallor left by the pure / 
white talcum powder 

Gerhard Mermen Chemical Co .n, 

Lo6orotori« s ^ 

IT1I Oranyt St Newark N J 
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J-M Materials 

far the Electrical Industry 
tUrvice Subway and 
Transformer Boxes 
Puses, Lins Material 
J M AW Brahs Cylin 
dar Packing Expandsr 
Rlnss Insulating Ma- 
t art a Is J M Fibre Con- 


If You Use Electricity, You 
Can Use J-M Electrical 
Products Profitably 

VOU may own a plant, run one or help oper- 
* ate it You may represent a Light fli Power 
Company or be one of its subscribers You can 
profit by using the J-M Products listed here 
-in the generating station and factory, on 
the pole line, in the cabin of the wireless oper¬ 
ator, even under the hood of your motorcar 

When you buy a J M Electrical Material you 
are buying the best that can be made for its purpose 
and along with that purchase goes the protection of 


J—M Responsibility 


duitt J M Ebony As¬ 
bestos Wood j M 
Transits Asbestos 
Wood T Noark Uni 
veraal Servics and 
Metsr Protective Sya 
tern JM Friction 
Tape* and Splicing 
Compounds ( J M Dry 
Batteries Lighting 
Systems J M Arc Dr 
Sector Vulcabaston 
Insulation! J M Me¬ 
tallic Band Bpout. 


The moral obligation of this nation wide 

organization to stand sponsor for the performance 

of its product! 

And this applies whether you buy 10 miles 
of underground conduit the lighting of a big build¬ 
ing or a fuse for your house lighting 

J M products travel every path where 
electricity lead* They lead in all paths where 
electric energy takes them 
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D ON’T wait until you get a lump in your 
throat—-when your brake lining won’t 
hold at the sight of some impending danger. 
Think of friction when you take your car to 
the garage toget the brakes re-lined; say tothe 
man you must nave Thennotd—the all-friction brake 
lining—friction from surface to surface—through and 
through That precaution may be the means of sav¬ 
ing your life- your car—the lives of others 

Thermoid is made of beet quality, long-fibre Canadian Asbes¬ 
tos spun on bra wire It is woven into cloth, folded, stitched, 
then hydraulically compressed into one homogeneous mass 
Thermoid w til grip and nold your car until it wears to paper 
thinness Demand Thermoid 

IfierrooS Qy&txr 6 xnp 5 |J Trenton, N. J. 
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and Queries. 



Kindly fcaep your quarts* on shunto M 
of paper when corresponding shoot sate mat¬ 
ters as patent* aobecrtptioa* book* etc This 
will greatly facilitate answering you ques¬ 
tion* aa la many casta they hare to be re¬ 
ferred to ax parts. The foil name and address 
shoold be given on every sheet Ho attention 
will be paid to unsigned queries Full hints 
to correspondents are printed from time to time 
tod will be mailed on request 

(14066) A R. L. ask* Haro yon any 
supplement* containing article* on the props 
ration of phosphorescent sulphides also on the 
preparation of pbosphorescent salts toy the 
action of cathode rays, or In any other man 
ner? A We have no articles la the ffup 
on the preparation of phosphorescent sulphides. 
The phosphorescent calcium sulphide te pre¬ 
pared from clean oyster shells and dower 
of sulpbnr The shells are calcined to drive 
off the moisture and destroy the animal mat 
ter Pulverise the clean portion* Put Into 
a crucible alternate layers of the Ingredients 
Cover the crudble and heat to redness for 
half an hour Cool slowly with the cover 
on Keep the sulphide In a stoppered bottle. 
Barium Sulphide may be made in a similar 
way from native barium carbonate Wlthetite , 
and strontium sulphide from native strontium 
carbonate, BtronUanlte. A valuable article 
upon Phosphorescent Bodies may be bad In 
the Hci Am Sup No. 1084, price tan cent* 
which can be had from tho H W Wilson Co, 
IP M a in a r once k Avenue White Plain* New 
York 

(14067) A W asks 1 Does a given 
amount of electricity flow faster or slower 
through the name wise and length of wire at 
ftC or at 100 C ? And explain why 2 
When a watch is laid on a table and ope put 
ting one s ear on the table a few feet from the 
wntt.h thr sound of the watch running can 
bg heard How does the sound travel from 
the watch to the car? 3 Bound wave* 

travel faster In hot weather than Id cold 
weather do they travel farther also? A 
1 The resistance of a metal to the flow of 
electricity Increases with a rise of temperature 
A metal would retard the flow of electricity 
aa It was heated Less electricity would flow 
through a hot wire in a given time than 
through the same wire when cold With car¬ 
bon the reverse la true At a high tempera 
ture carbon has less resistance than when 
cold Rome alloys have very alight change 
of resistance with heating Manganln and 
Constantin have practically no temperature 
coefficient 2 Round travel* through wood 
much better than through the air so that 
you hear the watch through the table to a 
greater distance than through the air 8 
The distance to which a sound may be heard 
depends upon the energy which la glvca to the 
sound With a high velocity the sound would 
tend to travel to a greater distance but the 
acoustic transparency of the air at the time 
is an important factor In determining the 
distance to which any sound may be heard 
The question 1* not a simple one, 

(14658) 0 0 C asks 1 C claim* 

that the sun l« a source of heat and light and 
that the closer we get to It the warmer we 
will be and that the farther we get from It 
the less heat we get H claims tbs reverse, 
that the closer we get to the sun the colder It 
Is and vice versa Who Is right? 2 C 
claims that the point blank range of a rifle 
is the exact distance It will carry up to a 
straight Hoe without any drop In th« missile, 
that a modern high power rifle with a point 
blank range of 1 000 yards will actually carry 
up to that distance without any adjustment 
whatever of the sights H claims that the 
earth s attraction takes effect on any ml sidle 
fired from any gun, and that It begins a down 
ward course from the Instant It leaves the 
rifle, and In order to shoot 1 000 yards tbs 
sights most be adjusted to shoot that dlstanee 
Who Is right? A. 1 All astronomers believe 
that the won le the aonree of light and heat 
and that It becomes hotter at a less distance 
from the sun and colder at a greater dlstanee 
from the sun Borne poet has written of the 
remote planets, * One moment s cold like theirs 
would eta 1U our bone* Freese onr hearts blood 
and turns ns all to stones 2 The Century 
Dictionary defines 1 A Point blank Range* as 
the distance a mlMlis will carry before striking 
the level from which it Is fired, the axis of 
the gun being horizontal The modern high 
powered rtfle with Its rotating pointed pro¬ 
jectile will carry a tong distance at pot at- 
blank rang* 

(14056) L. 0 L. a aka The writer 

desires to learn the different principles In 
volved In electric water beating Particularly 
thoee devices wherein aa electrically charged 
body or current la immerted la ot pawe d 
through the water, either from a storage bat 
tery or street current A. When an electric 
current Is passed through a ooU submerged 
In water all the current la con ce i ted late heat 
and applied directly to the work o t hearing 
the water Then la the least lose In this ot 
any mode ef ekwtrie beating, The teSt Id 
anally encased la a OersaB rites* tub* and 
has a flexible docpte conductor te eaqp Mpt It 
to the ctarit Vhe suU date fink aaurittpt*] 
a chart* tody, .a cumotrf rtefifcPfMdtftj 


A* 

4** hr #• n 

tils ariltete f jl tjNN EI* 

iaw nm 

steteM* the equate $ 



(idooo> m. v, <m driest vrm *0* 

please tell me through yon# “Query” obhfcrifl 
how cold must tt be to be twins a# oott 
degrees above aero. 1 Then te he de fl a te 
sdenriflr meaning to the phrad* 4t twm id 
cold,” Warmer means more heat, and celdtr 
means less heat Twice se cold may, however. 

taken to mean half as hot The degrees 
of the thermometer as ordinarily heed oily 
Imply relative Intensity of heat Thar do 
not express quantity of best, da docs the «t 
salon "twice as cold.” Thar# Is a seal* 
called the Absolute Seal* In which the degree* 
are related as quantities. Its sero te called 
the absolute aero temperatur* A body cboied 
to thia sero will have no heat remaining hi 
It Thia sero is 459 de g rees Fahrenheit below 
the ordinary Fahrenheit sere. A body at 1 
degree absolute will have a certain quantity 
of beat In it, at 2 absolute It will have have 
twice ae much heat In it 82 degrees Fnhren 
belt Is 401 degrees absolute, and half of this 
is 245 5 degree* This may perhaps ha called 
half as hot as 82 degrees Fahrenheit. The 
Fahrenheit sero was fixed arbitrarily at tbs 
temperature ot melting salt and ice. It has 
no natural nor scientific meaning. We had 
this question many times ten years or 
more ago At that time the Chief of the 
Weather Bureau gave this answer to an in 
qulrer, 41 The expression * twice sa cold * has 
no definite meaning, and la not used In act 
entitle language, nor In rational popular Kng 
a We simply say warmer* for more heat 
and * colder 1 for loss heat He then showed 
as we have done how the absolute scale might 
lie applied to the case and proceeded as fol 
lows 1 It Is not possible to say anything 
more definite than thl* as the expression 
twice aa cold ’ can have no real significance 
until a scale for measuring cold has been 
adopted Heat is measured upward from the 
absolute sero of tempera tar* but ootd must 
be measured downward from some arbitrary 
point that has never yet been defined.” 

(14001) J 8 H asks As the result 
of a discussion H has been decided to refer 
the matter to yon for arbitration The query 
being the composition of carbon* such ai 
are used In mottos picture lamps 

1 What Is the base of the article, carboa 
as found In coke or In its purer state of graph 
Ite? 2 Doe* clay of any sort enter into the 
composition? If so, what is Its purpose? 3 
How are carbons for mod (in molds or through 
a die)? 4 How U the hardness of carbons 
controlled? 5 What temperature Is used In 
hosting? A Arc light carbons are made of 
graphite pulverised and mixed with soma bind 
Ing substance, such as tar or even cheap mo¬ 
lasses. and then forced Into molds with great 
pressure The soft rods are now baked In a 
furnace without access or air till all the ma 
terial Is reduced to carbon Clay would not be 
used In carbons ulnoe it would reduce the power 
of burning the carbons Clay Is slUcate of 
aluminum largely and this 1* very difficult of 
reducing to it* element* The compression 
in the molds makes the rode compact and 
hard The red heat of a coal furnace la 
used, probably 2000 * Fa hr or perhaps higher 
Descriptions In full of the making of carbons 
may be found is Hup No* 1558 and 1827, 
which may he had from the H W Wilson Co. 
White Plain* N Y at tea cants each 

(14063) K H a»k a L Will you an 
swer a question or two for one of your con¬ 
stant readers? What Is the aAope of a llg.it 
wave? We are told In the text books that 
light waves are transverse rtpptes in the 
ether Very well We are a1»Q told that 
waves move outward from the light source In 
spherical shell* All this is vary confusing, 
Indeed If we bold a ball out In the field 
and strike It longitudinal wave# move outward 
as spherical shell* and te*t Is very easy to 
understand, but bow transverse ripple* can 
move outward from the light source as ophor 
leal shells Is by no means easy to understand, 
and what boeomes of the *talament that light 
move* in straight line*? 2. Are there 
any books in print dealing with magnetism In 
the light of the electron theory? What are 
they? I am * book buyer, and I know teat 
yon tell book* I am a private buyer, how 
ever but I have many scientific work* l 
Are the ether waves that give us the riffite 
telegraph circular or spherical wove*? I am 
told that the wave length may be several 
mile* I* that true? That would teem to 
mean that the wave Itself has the term of aa 
osoUtatlag sphere, and that tee fret wave 
has advanced that distance before the neoted 
wnve start* due that tot true? I have at¬ 
tended lecture* by advanced uoatat* and they 
make om’* bead feet Ufce a b*« Mv* Jt* 
costly one of tbcec lecturer* explained that 
tiM jMMoa wto CM tbkt Ikb* Xu 

•a 1a0UM4ut actsMal attcM. put BMtao* 
wa. pMtir. poo t, u allftM proof wa kin 
*f «fc» SMtU li It. us* 

ttea* tefai*1(»t A. £ Mu teMpM 
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[A Combination Dovetail 
Tongue and Groove Plane 

I Thu most novel Plane at one setting cuts a (love- 
tail groove, and in the other Mttmg—a dovetail 
tongue to match Not only common dovetail 
joint* a* shown in the illustration above but ir¬ 
regular dovetail joints of all kind* can be made 
with its use The Operations are simple and the 
accurate perfect fitting joint* obtained, both 
parallel and tapering, demonstrate at once the 
utility of this unique and original tool 

PRICE 96.00 

A very practical tool for Pattern Maker* Cabi¬ 
net Maker* and Carpenter*. 

Cmmpimt* Upon Map a art 

Stanley Rule & Level Co. 

New EIritajn, Conn. U 9 A. 



It Mutates a mmpfMe wt of standard osrpwtwr 
tools with whtoh you om bund » (task. tmnoe, booko f* 5 » 
row host, and man? other wwful tunas that every boy 
wants. You oaneiUM*r buy It of your hardware doaior 
—If hs hasn’t It. of to—or you hav* • food otonew o< 
Route* It for fuUlina by eompatln* In our PrlsoOoo- 
tast tor the boy* who during the next two mouths can 
build with oarpaatsm tools of any make ih« most uao- 
ful or tnipnduu* article* of wood WHh this oomptow 
tool Idt aM our fro* bookUrt. *Ths Profasww and the 
Saw" which contain* full rtliwcUon* with ptato and 


ipceiOoaUom for bulldlna many useful thing*, you out 
make aptandld uss of your cnwglas and enjoy yourself 



am toshidsd In the tool cabinet, bocauso they a« o»- 
surpaswd for all profosskMid and amatmr ums hi shoo, 
boms, or school Btmonda Raw* arc made of the (inert 
materials and psrfeot workmnnahlp cut fast and trus 
through the toqgheet wood run easily and smoothly 
wUh do binding or scraping and bold their rasor edgs 
and ftna set fnr a long ttroa. All are fully guaranteed 
and will stand hard usag* 

"tf MS IMS* MWf fktM C¥t Wf MmvmA* 

AU t br mv> Mai or* brondsd ‘Uswadt 
Write to Dept » for particulars and free specHlca- 
Uon blank* of the Prise Oonteet, and for our booklet, 
Ttw Protassor and the Saw Mo expoose whatever 

SIMONDS MANUFACTURING COMPANY 

1%4 Skw ifaJtov 

FITCHBURG# MAM. 

I Factories 11 Brands* 


111 V MOTOKS ON FACT* ' 


s 


DOR over 20 year* we hsive been 
A* successfully designing and build- 
high grade motors of all sixes, for 
speeds, for all purposes Our big 
business has been built on one thing 
well done—motors. These facts should 
mean much to you. 

Don’tTahe Chances 

Inefficient motors mean power 
waste# costly breakdowns, delays# 
money losses. Why experiment ? Let 
u* tett you how we have solved motor 
problems for hundreds of manufactur¬ 
ers the country over The (acts will 
interest and help you. 

Writs today, 

MiBna 

SC*, 
mw 
arte. 



tbs psbbls strikes the wstor you may draw 
as many straight Unss as you plesso out to 
the Sides of Uui basin. Along them line* the 
save front will travel The entire wsve 
front will be a drele hut any element or 
minute portion of the wave front la moving 
outward, a straight line In this wny a water 
wave prmeeda outward from a point In 
«l might lines, but the wave front la circular 
wlipnivcr th« disturbance la produced at a 
point Now suppose a small hall Ik up in the 
air, white hot. Light will proceed from it in 
waves Just like those of water The vlbrn 
Ilona are enmawiae of the lunfton of the wave 
The wove i» a transvi r*o wave Llm* muy 
bo drawn out ward* from the ball In evi ry 
UlrvK-tlon These lines will comprise n sphere 
If they are equal In length Auy *mnll portion 
of the wave front will travel outward from 
the hall along one of these straight Hue* The 
intlro wave front la a apherhal shell Any 
element of the wave motion Is traveling along 
the straight line drawn outward* from the 
liall from the point at which thl* element of 
the light started Wo trust thl* may 1>e (lcar to 
you Auy small portion of thv light which 
g(*-a from a lamp to my ey< got* in a atraighl 
line hut all the light from the candle got* 
nut In Hpherlcol shell* over all the spai^e In 
which the candle Is visible 2 The new 
(ditlon of Thompaon a Iflhmontary Lennon* In 
Llc« trl( Ity and Magnetism just Issued which 
we scud for $100 gives the u< w theories uf 
magnetism and electrons { The wave* of 
wireless telegraphy are mnslih red to be traus 
veree waves like light waves hut of much 
greater wave length If a wave ha* a length 
of it mile the second wave will start when 
the front of the first Is a mile away Since 
the speed Is nearly or quite tlrnt of light 
Ihls presents no difficulty A wave ten miles 
long will pass out In 1/lHOOn of n second 4 
Wc hold no brief for the moutats and must re 
fer you to them to explain their view* 
Doubtless they will be willing to discus* them 
with you 

(14063) P H asks 1 Tan I make mi 
apparatus for nnnaurlng the relative Intensity 
of da; light at different times (not the candle 
power)? If not will you explain how It 1* 
done? 2 A friend and I want to <oiuinuni 
cate by telegraph Villi you kindly cx 
plain the apparatus used for telegraphing on a 
fine uninsulated copper wire with Induction 
currents? Could a railway be used because of 
the relatively great resistance of Iron lo high 
frequency currents but as these travel u|*)n 
the surface of a conductor could not rim 
covered fence wire he used for short din 
tanet*? I HlncO the yellow flame of on oil 
lamp and the cnrlxju filament lamp ghe the 
softest light for reading I would Ifkr to kuow 
which would Ih> most ejftnmt 1 the carbon 
filament lamp or, 2 a highly |n< sudoxcent fllft 
ment lamp with a ray filter or n colored re 
flee tor? 4 lu I hi [miciH* of making allnge 
la the beat *ufil< \t nt to kill nil the life or 
vltnmlnes of the raw material ( A 1 ^ou 
can measure the relative lnteualty of daylight 
with any* form of photoim Ic r a* compared 
wtlh the light of n candle The relative In 
tensity la usually expressed in candle* ^ou 
will however find the light very different at 
different distances from the sun and you 
should record the number of degree * from the 
sun approximately at least You ran obtain 
a photometer from dealers In physical ap 
paratus You may flud u |Mtrtalde form os 
pec tally adupted for work out of doors 2 
You (nn use the rnlls of a track or the wires 
of a fonc .0 for a telegraph line A slue coat 
lug cm the wire will have no effect upon th* 
transmission by the wire We Imre im diagram 
of ronmctlons to fiend you 1 The tungBten 
fi In ment lamp la more efficient than the dir 
bon filament Incandescent lump ll* strong 
light may he limed down by the use of sunl 
opaque shades to diffuse the light These can 
he had from dealers A mode of lighting 
called the semi indirect system Is very 
pleasant A Dairymen now seek to have the 
silage kept aa sweet as possible so that little 
acid and no disagreeable odor way be produced 
This Is brought about by cutting the torn 
fine, packing It while rather dry and filling 
tbs silo slowly so that It will packed clown 
as closely as possible The silage then heats 
spontaneously to a temperature above 122 
deg Fahr which kUla all ferments and pra 
vents further chemical action 

(14064) R B 0 asks Would you 
Kladly tuform me what theory or theories arc 
held to account for star twinkle? A The 
twinkling of the stars Is produced by the un 
stesdlness of the air It Is greatest In cold 
weather and when a high wind is blowing 
It Is also due to the fact that a star is a 
shining point and has no sensible disc tor 
this you should consult Todds New Astronomy 
which we eud for U 4D postpaid. Yon will 
find many Intereatlng explanations of as 
tronoinlcal matters In this book 

(14065) F B. F tiki What becomes 

of the current In tba primary of a transformer? 
It sec ms to m# that since It Is changed Into a 
current of another voltago In the secondary 
It onght to disappear In the primary else where 
does the Induced current come from In the 
secondary? Does not the induced currant In 
the secondary Itself Induce back a current 
In th* primary theraby strengthening the In 
dating current? Hereofer would not Indue- 
Boas peas back and forth between the eoUe 
eg indefinite number of times like the re flee- 
ttooe In a pair of parallel mirrors? Bat than 
set tint rsttrt be «ero it team so ter 
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After Six Years 
on Lake Shore Drive— 
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The Lake Shore Dnvc in Chicago is one of 
the busiest macadam boulevards in America 
carrying an enormous automobile traffic day 
and night for it u practically the sole outlet 
for all such vehicles from the loop or busi 
net* distnet to the entire north side of the 
city and the great chain of north tWe 
suburbs beyoncL 

In 1909 the dust nuisance and weonng-cmt 
nuisance was insufferable yet to abandon 
macadam would spoil the character of the 
drive The Park Board accordingly tried 
Tams although there was some ikephcism 


as to the ability of any bond to withstand 
this traffic The old macadam was scarified 
and resurfaced using 1 arvia \ as binder 
After nx years of desperate travel there was 
nothing seriously the matter with it A light 
inexpensive coat of Tarvia A and stone 
chips in 1915 renewed the surface and it is 
now better than ever 

The principle holds everywhrje plain 

brittle dusty macadam is out-of-datr under 
modern automobile traffic Tamatcd mac 
adam must take its place. 
llluilraied booklet i free on request 
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Special Service Department 

In ortW to brut* the fulibtforctuptytrui well ro»d umdiiinn* or problem* in your vi milv ibr 
•t ro*d sulhorrlm. The B&rrrit Company tua will have the proinj*. *tUnUon rJ r»p ni 

organised • Special Service Department which ei*- d engineer# Ihiawavi* i free for tlv diking 
keep, up lo I he minute on ,1) road problem* If you want l ellrr To* dr ami l mrr I tca this 
If you will write Lo nearari office regarding Dr(.*rimrnt cart greatly aujti you 


New York Chicago 
St Uui. Cleveland 1 
Detroit BmrangUni 
Sail Lake City 



Philadelphia Ho»l( n 
Cincinnati Pituburgh 
Kanu* City Sent lie 

Company e— 


Tit* P ATIRSON Mfo Co Limited Montreal Toronto Winnipeg Vancouver St John N B 
Haldaa. N b Sydi ey N S 
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Klaxons on 
Drawbridges 
Signal Boats 


O N thr l)lj( drawbridges of Uu 
New York, New Haven and 
Hartford Rail way, Klaxon auto¬ 
mobile boms ere installed 

When the bridge is about to close 
the far-carrying Klaxon note tells the 
shipping craft to hold up, so that the 
trains may pass 

Similarly the signal to go ahead is 
given—after the bridge is agniu open 

The Klaxon is “the horn of a thou¬ 
sand uaes M — but it* great ttvryday use 
U by more than 600,000 automobiles 
who depend on it to sa> “car coming, 
look out 1 * to pedestrians and vehicles 
ahead 


So general is tin use of Klaxons on 
automobiles that the word has com* to 
mean "auto Imru” —and many horns 
that ore not Kluxons are sometimes 
sold as Klaxons to unsuspecting motor¬ 
ists The va> to 1 h sure is to look for 
—nndjind —the Klaxon nameplate 

J lit r* is a Klaxon for every kind and 
si/e oi automobile—for triuks, motor- 
r\* li s and motor-boats, from tht Hand 
K laxom t at $4 to the large K laxon at $20 

Klaxons ire made only by the Lo^U- 
McConucll Mig Co , Newark, N J 

I I FT T H fr HOOD AND ShEIF 
THE HORN ON YOI UCAR BEARS 
THE KLAXON NAME-PLATE 
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A Distinctive Brick 

Makes Your Building Different 

A house that s ' just brick" is cold, repel¬ 
lent Make yours more beautiful Weave 
the wondrous hues of a Turkish or Persian 
rug into your walls by using 

(?reen 5 a 1 e < T ?ug* firiclc 

Owing to the peculiar fact) texture each brick casta its 
own lights and shadows. This produces in the finished wall a 
magnificent effect impossible to secure in any other way 

Furnished in Buff Tan, Brown Old Rose and Red The 
desirability of these brick u shown by tho fact that their 
greatest consumer u New York City notwithstanding 
the high freight rate 

Ask Your Architect 

Or if you prefer write us direct for samples or color 
plates showing these bock M they actually 
appear in the wall 

Hocking Valley Products Company 




i> a ax .acan 

President 


Stented 


C a WALTERS 
Sale* Mgr 

181 S High Stmt, COLUMBUS, OHIO 
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Catalogue 0/ Scientific and. Technical Books 

h lie rtuntly issued a new catalogue of scientific and tcchm- 
T* cd books, ^hich contains the titles and descriptions of 3500 
of the lattst anti best books published, covering the various branches 
of the arts, sou nets and industries 

Our H Book IX p irtment " can BUpply these books, or anv other 
acientific or technic d books published, and forward them by mail or 
express prepaid to anv address m the world on receipt of the regular 
advertised price 

Send us your name and address and a copy of this catalogue will 
be mailed to you free of charge 

MUNN & CO„ Inc., Publishers 


u the nnul la the noeadar? 1* eeaejfcrf 
vine* both currents Bar* to co st—(1 with wf 
induction? In tbe shore I aw espposiag th* 
lima of force to Increase to Bftmbeg, Pitt 
when they dMMiA whit prevents tho mrents 
In both primary and secondary from bulMtng 
each other tip Indefinitely by Induct km and 
*•1 find action, the direction of the ftelMndaoed 
current being now Identical with that of the 
induct ug current, and not reacting against It? 
Do you call the current Induced in the aeoon 
dary of a transformer a true alternating cur¬ 
rent, teeing that there are two pulses in one 
direction followed by two pulse* In the op¬ 
posite direction? A The current which doee 
the work lu a transformer and induces the 
secondary current, la constantly supplied by 
the generator at the station It requires a 
continual replenishing of power to the dynamo 
to produce more current, so that the same 
amount of current Is continually flowing 
through the tine and the apparatus along the 
line The Induced current In the secondary 
acta upon the prlmsry hut In both directions, 
so that the result la soro It does not re¬ 
plenish tb« prlmsry current. More power and 
not leta, U required In the primary, or as wo 
nay there la a percentage of loss lu the trans 
former The current in the secondary keeps 
step with that In the primary, and la an 
alternating current 

(14066) J 0 It. asks Can an ounce of 
water be destroyed or diminished ? Can any 
matter be reduced in Its component quantity 
mo as to apply the word *' destroy ? A It la 
a funds mental principle of modern science that 
matter can neither be created nor destroyed. 
Not a drop of water can be destroyed that is 
Its weight ho made to disappear from the 
universe, by any process within the power of 
man Water can tie changed Into oxygen and 
hydrogen gases, but the gases will weigh Just 
as much as the water from which they were 
derived. 

(14067) I* M 8 asks May I trouble 
you to answer the following questions and 
thereby settle an argument/ Csn a six volt 
storage battery bo changed fully by a current 
of less than six volts? We have a 10-volt 
mIhi tit wound generator of thirty amperes Csn 
wr rhangt ten HO-ampt n hour batteries with 
it they being connected In multiple? Kindly 
recommend a book on the repair of storage bat 
t« rlos Are hath plates ie neg and pos 
of a storage battery pasted with red lead? \ 
A lead storage battery In charg'd at the rate 
of volts per cell, and discharged to 1 8 
volts per cell A six volt lead battery would 
have throe cells, and at volts per cell ro- 
Qulri* a charging curn »t of 7H volts. If It Is 
quit* discharged a current of 0 volts will 
bring It part wuy up but cannot complete the 
(barging of the battiry It cannot charge 
tin battery fully Four cells can be charged In 
m-rlea with a 10-volt current, since 4 i 2^ 
are 10 With your 10 cUls you can make 
J'ni serhs of 4 colls earb and connect the series 
In multiple To complete the half aerhw a 
wire resistance equal to that ot the two cells 
should lie put In aerie* with the two ctll* You 
will then havt T series of 4 cells each in value, 
and jour djnntoo can give 10 amperes to each 
sorb* Ihln should be mi A < tent to charge 
thtm unless they are very large cell* If you 
are In doubt about this refer the matter to the 
llrrn who nindo tho battery They can tell 
you wba tho proper charging current la 
Lyndon h Mtoragi Battery Engineering Is 
tho authority on tho subject of storage batter 
lea Wo mod tho book for $4 One plate 
Is ordinarily pasted with rod load and the 
other with yellow Rad. 

(1406H) J II neka Will you please 
tell nit tin. intimated rapidity, at which elec¬ 
trons travel? A If tin modern theory of 
Heitrklty Is true the electron ban a great 
nurnlmr of velocities Thompson, In tho new 
edition of bis Alimentary Lemons in Electricity 
and Magnetism which we aend for fl65, says 
on Page i Electricity 1* now regarded as 
consisting of immense numbers of excessively 
minute atomic quantities equal among them 
selves each atomic quantity being called otu 
Electron.’ A current under this hypothesis 
is a preclusion of electrons, and Us velocity Is 
the velocity of tho electrons. Tbl* velocity 
through metaU will vary and bo still different 
from the velocity through electrolytes and 
gases rho limiting velocity Js that of light 
which la but a streaming of electrons. Tbe 
(widest conjecture in this theory Is that elec- 
trlclty comes from tbe sun shot across space 
to the earth Yet there Is no reason why this 
should not be so if light Is an electrical phe 
no mono n as Maxwell demonstrated It to be 
and as all physicists hare taken it to be since 
hie tlrue, 

(14000) G W G oaks: I would like to 
obtain the names of at least three liquids that 
expand tbe most upon raise of temperature 
and the amount of their expansion, is tbe 
expansion constant, that is, suppose a cer 
tain liquid to be In a room whose temperature 
was 70 degrees, and the temperature of the 
room wee raised 0 degrees, would the Uqald 
expand the same amount as It would in the 
event that it was is a room where the tem¬ 
pers tore was 40 degrees and the temperature 
then raised to 4fi degrees? What is the law 
governing tbe expansion of liquids? Taka for 
example tbe ease of a small bkM bottle 
completely Ailed with liquid. Tbe t empe r ature 
of the liquid ie relied U d eg rees. WUl that 
portion of tbe Uqmid that U in the neck of 
the bottle moat a greeter dtotaam tfcah the 
portion of the uqald wkteto to ter the tody ot 
tho bottle? Am aU 3*** ihqiUfcWto* U 
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Cleveland Grindstones 

m * variety of mts wh carefully stoocted hr oar 
mrpjr* grademof 6ft years 1 e*p<rlm>«> No soft or 
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I^Mortcage^ 

I We have just pub¬ 

lished a 28-page booklet 
entitled, “How Forman 
Farm Mortgages Are 
Made” showing in de¬ 
tail what stops are taken 
by us in lending money 
on productive farms. 

The book should be 
to the hands of every 
investor. 


Writ* tor book sad tot B 5. 

. UJ ^<.*4 ’*? v 




mW* what la th* ^mpruilbiUtjr of water? 
i What tfMf baa temperature upon th* com 
pWtodbtoty of a rtq**d? A Th* fonr liquid* 
whkh ha ** the largest expansion by heat, a* 
Klraa In th* Smithaoidan physical Tahir* page 
B36 ar* ether pentad*, acetone aud carbon 
disulphide Th* coeflctenta are aa follows 
Range of Coefficient of 

Temperature. Cubical KxpRntion 
Ether —IB—dfi 0 001R1824 

| Pentane 0—38 0 0014646 

I Acetone 0—04 0 0013240 

fkrbon 

disulphide —Sd—dO 0 00113080 

The expansion of liquid* Is not constant 
but \arle* with the ttinpirature being larger 
for higher tempernturoi The expansion of 
each liquid must Imp determined for llm If 
Thvre is no law by which the expansion of 
au unknown liquid can be calculated If 
a liquid la In a bottle uncorked and U 
heatid the liquid alll rtso into the neOi and 
the expansion will be shown tbvrr The ex 
panslon la apparent however since the ex 
panslon of the bottle makes the bottle largpr 
and the liquid does not rlw so high Into the 
m tk of the bottle by tho amount of the expau 
alon of the bottle The real expansion of the 
liquid Is the aum of th< expansions of the 
liquid and the botth This U the cahc with a 
thermometer 411 liquid* an slightly com 
preaslbh Th* compressibility of water Is 
given for many pn usurps and at diffmnt 
temperatures In the tables named alvore on 
page 7ft A new edition of thiae table* 1* 
In course of preparation If you <1ekln us 
to notify you -when the volume 1 h ready kindly 
advise At JO C and (V—100 atmospheres 
the mean compressibility of water is 0 00004H8 
The compreMlblllty lu general Increases aa the 
temperature rises 

(14070) A H HNkH Will >ou kimllv 
advise me what book la published that gives 
the beat Information regarding the relation 
ship of the pigment colors / 8o far as you 
know baa anyone e\er solved the mathematical 
relationship t If not would not such a work 
he of immense value both educationally and 
commercially 7 A There are mnuj hooks 
upon colors and their relations We can fur 
ntah them upon jour tird< r \ou will find 
a selection of four In our < stalogue of 1>ooks 
of which we are mailing you a copy It does 
not aeem that a book giving the proportions 
of color mathematically would have a wide 
sale since all artlata mix thilr colors by the 
eye or as a great artist when asked what lu 
mixed hU colors with said With Brains 
You will And In Vanderpool s ( olor ProbUms, 
price |5 many txamples of color mixing with 
117 colored plates 

(14071) F M J nuka Will u bulk I 

dropped reach the level sooner tjhan <m< 
fired from a gun? Iho barrel of |,un to Ih> per 
fs< tly lev* I The rsnge of bulb I to In i>or 
fe< lly lev* I bulb t dropped to start from same 
height and ul same time hs the one 

ftrinl from Imrn 1 ha^es mu/yle of gun both 
bullets allkL aud all atmosphtrlc (imdltlona 
the same A A bulht dropped and a built I 
ahot from a gun which is sdjusttd jverfuilj 
level at the anmo Instant an both of tin m 
falling bodha from the Instant tluj «rt ri 
leaw*d and tiny fall equally so that tiny 
nmaln at the same level all tin ttnn T he\ 
will strike a level plain below at the same 
InwUut Tlu \eloclty given hy the powder 
does not iiflfect tho velocity downward* given 
by gra\Ity t»ravlty works on tho ballet In 
dtpindintly of the powdi r and product a Its 
effect Just as if the powder had not acted 
upon the bullet at nil 

(14072) r 1\ D »sk« I)oc« the nun 
rise at dlff« n ut hour* on different days In tin 
jutr In I'or to Rico and set nt different imurs 
In the I'tilllpplUMt? 4re the hours of darktu ss 
between Porto Rico and the Philippines tlu 
same lu June as in liecemlver \ Ihi latl 
tude of a place make a constd* rahh difference 
In the times of suurisi and sunsv 1 during a 
iear iserially lu places far fn»ni thi equator 
for plnccs In the Torrid 7om» the Mims of 
aunrlae uud sunstt vary viry little frvnn six 
o clock throughout the year Porto Klco and 
northern Luiou an in the satru latltudv and 
In the Torrid /one 1 here Is \»ry Utile dlff» r 
ence between these places lu the hour of sun 
rise and aunset 

(14073) N B H ftHks 1 Htta anyone 
ever accounted for capillary phenomenon ami 
aiirfac* tension of liquids on th* basis of gra\ 
Ity or Newton* first law? Or haa any aucb 
hypothesis b#ett advanced? If so it is newer 
mentioned In the text books, i When a stove 
or atove pipe get* red hot or white hot doe* 
on* really see through th* irou to mw the smoke 
going up th* pipe or la that Just an appear 
ance caused by wave* of heated air op the 
outside playing on tb* heated metal? ft c*r 
taluly look* Ilk* the smoke waves rolling off 
the fire, but I did not believe that Iron was 
ever transparent 8 If an engine should kick 
loo** M a train of box cam on a level track 
with a certain velocity, and If a certain num 
per of brakes wer* on, suppose a brwkeman on 
Cop should release these brake* — would the cam 
then go faster than their rate when these 
brake* wer* set? That la, would the energy 
that wan being need by the brakes be con 
yetted Into an increased, velodty, or would It 
Mfedy make the ears go further before cum 
log te rest? A 1 Wa hate never seen any 
•floft aiade to account for capillarity or sur 
'.we* ton alon a# aa appUcaUOtt of Inertia. 
Iwrtoa'* first law V mthm t* tb* exp m n t on 
1 pxi *f taartla, I. Ton caa *a*»y find 


Look at Your Concrete Floors! 

Whether they are new or old ptrfict or 
defective, they need 

L&PJLRPLUH 

Tins toloikss liquid (htniK.il seeps into tile con- 
crpte It unites at onu with iht I^rthind Lenient 
m the concrtU and harduis it It fills the ports 
with a new granitc-likt material 

This modern treatment holds the sand firmly in 
its bed so that walking and trucking cannot loosen 
it and dusting and disintegration arc prevented 

Tht increased density makes the tonuetc water¬ 
proof Years of use prove I apulohth’s effuunty 

Write for book of testimonials and trial flask 

L. Sonneborn Sons, Inc. 

Dapt 1, 262 Pearl Street 
New York 



The Checks That Helped to Make Him Well 

B EFORE the accident when he was earning: money regularly 
each week, he had the foresight to pay a small sum to the 
jEtna. Calm, every-day life—and then a fall down the cellar 
steps* Now he gets a check for $100 from jEtna each four weeks 
—and the avoidance of money-worry is helping him to get well 

Follow his example and protect yourself against accident and 
sickness, too, 

® >£TNA-IZE ® 


In tb* hurrtod Ilf* of this dsjr neefdvnts 
tnd mlc k o — srs ItMrritabl*, *nd tbsy giv* no 
wsrnlng of tbsir coming You oan t *votd 
tbstn Rot rou eon b* but* you bsr* mousy 
when they do mum. 

JEtns-bwf Dr*w» weekly ineocn* from n* 
sod eanwl th* d*ngm> If jroa sro engsnd In 
« y Pr *f*i T*fi* oomipstkm end sr* anaer 61 
sg^Hfinyw is lU It will nest you. 

WswlS pay m IN a week u long m m 

Hv* if yon *x* disabled by * rsJhrsy, stssmBbip 
or burning building aoctoent, or 186 a wssk for 
Hfs If you smdtosblod by an ordinary socidsnU 
Aad ws will pay you 426 a wssk. op Co fifty 
two wesks, tf you ar* stek. W* will pay ho*, 
pits! ehatgas or for a surgical opsraUou. 


If yoa ars hilled In an accident, w* will pay 
your wife from |fi 000 to 116,000 depending on 
Che number of yaars you baw carried the 
insurance, and whether tb* accident waa an 
ordinary one or happened while you were 
traveling or In a burning building 

Yf you loae two Hat be or both syea by ac¬ 
cident we will pay you tb* earn* amounts. / 
One-half of thw* amount* will be paid 
you for loes of on* hand, one foot or 
one ey* by sodden t. W* also pay tho /V 
weekly indemnity between date of w 

accident and data of death or /f 
other loes described / / / 

The coupon costs yoa jr / / 

nothing and It puts you on / / Sjl 

the rood to safety Bend / / /&J* 

H(o4«r // / 


iETNA LIFE INSURANCE COMPANY 
Drawn 1341 HARTFORD, CONN 

Tim lo ry — < CsMtsy tn <k» sgtf mi khi UA A w ddsa f. J 

Bmtth mmd MU** iHmrmmm / 

Atfsooy agportooitise for *11 Gasoahy aad Soodtag Unss / / 

/sy 



S</C * 






272 


SCIENTIFIC AMBflCAN 





YouTakeNoRisk 


ThI* Riaoff to 

GUARANTEED FOR LOT 

Thu Shumate *BarW mot b to food that we dare fuenntM it to you 
for lift. Here i the reason—the blade u made from Tungsten Alloy Stad* which takes a k eener 
edge than any ordinary steel can —and it holda it. You can use it for year* without norung. Tha 
secret of thu wonderful steel u oars ohm, and we guard it jealously 

Here's our unqualified guarordm. Buy a Shumate Barber razor and use it—not once, but aa boa 
a* you like. If you s*y after an (meeting tmJ that you don t like it, we'll exchange it teftmd o rnsrd. 

. , 9000 In ramuuit. mtntioo your dnakr ■ pam» aod • chum* 

Sot* postpaid ■■!» » iHwd, nut-proof com will bo mclodod with yaw nw 

State wfethar you want S*ht medium or h—vy blede. H**ry bkdo for very ftrona bear*. 

<u», SbomitelUrorCo., oMUcwta, »ti«b,oiA. 



Northern Grown 
' English Walnuts 

“Most Profitable to Grow ** 
“Moat Satisfactory to Own ** 
“Moat Delicious to Eat 11 

Commcrciaif} furlun** lioin ra nin* Fn 
ulmh W»lnulH N< vi r 1 h fore busthe b oxUsli 
WhIqu^ b«‘en mu Iivrtllalito to ryory 


bR\Nfn rrrE 


u ^' 

t / to-Jay . 

IIan for thr ^tWy«icr<»f)lLbp«n 
11 him I ikrwiw bwn hml for Health Irardi 
nets and Resisttbiht) in Northern Ch trustee 


G Lnwood qr<*n • h'n^ttsJf Walnut 
Iirr Ivm n bred for it* majestic 



The Thomeon Orchard, near Koch cater, 128 tree*, the largeat commercial *wnr 
taa orchard la the Eaal produced Fall 1910,2*0 buthele Walnut» J1/6# to th « buehat 
aald at 25c par pound what***u *ro*o Thla orchard baa been In bearlag Mtaiuf 

S cant, with absolutely no winter-killing with occasional temperatures M 
egrees below aero 

?Of/ run now pmw th* *0 WJlliUrful Fn 
itlinh W ulnntn around \otir owu bom* or in 
jour orchard ji *tn*\ jii havenlwijn jrniwn 
’tub mi d Apple Hu a and MHplrm, 

For Ornament or Profit — 

A Tree Unmatched 

Our C<itaU>r and I lantinn Gut te itu.ludcs 

PECANS, FILBERTS ALMONDS HKEOKT and 
nrmUNUTS ami a tomplrte as ortmenl ot 

I erjrr n\ ami dr tduous J rr§3 iikrnbs 
R \ t I rr?HntaO l ruit Trees and S mall 
l ruth Mailed FREE. 

GLEN BROTHERS, Inc., 

Gian wood Nuraariaa (Eat i960) 

1775 Main St ,Rochastar,N Y 




M UKTTK 

1 Flftiitb Year In Busiiut 


Thomson 

Oar Goldin tanimnry Sounnir Rrm Frw with mry irdir. 


A Wonderful Non-Sinkable Steel 
Boat For Your Outboard Motor 

Mullins Outboard Special 14 -foot steel boat will add 
about 50 $ to the efficiency of any detachable motor 

8pecial construction neutralizes vibration from the motor— 
built like a government life boat Smooth steel hull has greater 
reaiatent qualities than one-inch oak planking — air-tight 
compartments 'fore and aft, make it as safe as a life boat 

The Outboard Special 

cannot sink, water-log or open at the seams — never needs 
calking. Needs no boat house—practically indestructible, yet 
light and speedy —rides on an even keel Does not ‘bury* at 
the stem. Answers the tiller with canoe-like 
obedience —the greatest boot in the world 
for detachable motor use. Free from all 
defects and weaknesses of the wooden 
boat The price? Surprisingly low 
Catalog free on request- Also motor 
boat catalog (40 models) if you wish- 

The W. H. Muffin* Co., 

712 Franks* Street SALEM, OHIO 




World ■ Largeet Manufacturer* of Steel end 
Wooden Pleasure Boata 


if an Ire a stovs-pipe it transparent irten*&d 
hot by hanging * black Iron ball Is the Mm 
and toeing If It 1* risible through thu iron 
white ttlH below a rad beet Arrange the bull 
»o that U can be lowered to the red hot pert 
from some place higher up where the pipe t* 
not red hot We expect that you win find the 
flickering which you bare observed la In the 
air on the outside of the pipe. Thla Cnh bS‘ 
seen over a hot store or radiator which la h# 
below the rad beat 8 Cara running wfld on a 
level track would not have any Increase of 
vUoetty upon throwing off the brake*, since no 
new force would he glvin to the cars. They 
would move on with the velocity which they 
had at the moment the retarding force waa re 
moved and would run till frlrtlon on the track 
brought them to rent They would run further, 
but not faster Hincc the retardation due to 
the brakes would cease It would probably seem 
as If the cars Increased In speed, but this 
would l*e due to th« fat t that the slowing down 
due to the brakes was stopped 

(14074) Ti T1 neks A cube, 4 

Inches on the side, weighing W pounds and 
perfectly Inelasth rests on a bortxontal aur 
face with one shin lu contact with a per 
fmtly inelastic, Immovable vertical wall \ 
pressure of 1 pound per equate invh is applied 
In the side opposite that In uontact with the 
wall The ctufllciout of frit tion between the 
horlsontal surface aud the tube Is f la the 
refuttou bctwiM n the oul>e and the wall equal 
to Id pounds or 10 Wf pounds or haa It some 
other value? A In the case width you pro 
pose to us, It Is our opinion that the pressure 
ot 1 pound per square inch is transmitted 
through the cube to the well In the same man 
ner as if tin cube were connected without a 
Joint to the rod whlc h t xerta the presstm If 
a beam 4 lnt bea square w< ro pressing against 
the wall, with 1 pound per square Inch the 
pressure would be 1(1 pounds The cube 4 
Inthes square Is In contact with the wall And 
does not move during the experiment. Its frh 
tlon does not enter Into the rune till It moves 
The cube seems to us simply to servo to truns 
mlt a pressure not motion 

(1407 r t) Ia K M tiMka 1 I underatnnd 
that the forte of attraction of tho moon on 
tlie earth («umi the tides to rise and fall 
about 58 Inchon, while the sun causes a rise 
sml fall of alvout 25 Inrhes, Undtr these iun 
dltluus please explain why the tide** rise and 
fall oulv t*et at the Atlantic side of thr 
Isiluuus of Panama nnd about 10 feet at Rotk 
land Matiu In fact ns far as I know the 
lld< n rise and fall more And mod as we (‘oim* 
up Mm ( oast Why do the tides rise so big v 
lu the llnj of Pundy? Vt hy do the tides rlsi 
and fall on the Pacific ( oast end of tho Tan 
nnui < Him I 21 feet and on tho Atlantic ■ ud 
only AUj fiet? 2 flasea llquldi and solids, nc 
lording lo the klmlh theory, ccmtrait when 
cooled 1 lease explain wliy water when cool 
lug from 4 deg Cent to nmk© Ice does not 
conform to tho Above theory ns most sulmUmcs 
do and ldsmuth, cast Iron and water expand 
upon solidifying \ If you will get a Physical 
(cography at your public library and study 
lb* map of tho tides yon wilt see bow gr» ally 
lbo coast line and the depth of tho oceans 
affect flic UdiH If the earth were a sphere 
urn red with water tho tide would have Its 
Iheoreth a) VHlue hut near a shore ami In 
shallow water the tide Is gristly changed, as 
3oil know by the height of the tide along your 
«oast ami especially In the Hay of Kundv The 
tide at the Atlantic end of the Panama Canal 
is \<rv small because of the long distant e 
wlihh |r flow h from tho ojieu oo an and the 
shallow and marrow openings through wbhh it 
makis Its way It haa come it long distance 
from tlu t ape of Good IIojw, and tho moon 
is long past the iui ridlun of Panama This 
Inst Is also true of Iho Pacific tnd of the canal 
hut the flow on the Pacific side 1 a through deep 
water In tin lhulfle Ocean and the funnel 
shaped bay makes the tide detptr as It does 
In the liny of Fundy The subject Is v< ry com 
plicated and we have hut given hints for start 
Ing one lu Iho study of tho subject You will 
la lute rested In the Tide Predicting Machine 
of tin l S Const Hurvcy which token Into 
account the numerous cause* of inequality Id 
( he tides at any place, and give* both the time 
aud height of the tide for any day at any date 
It is described In the HeiBNTiric \mkkkan 
V ol 110 No 10, price ten rents J Me are 
not able to give a reason for the peculiar ex 
pension of bismuth cast iron and water when 
changing from the liquid to the solid form. 

< 14076) G H MrG ask* What Ih tbt> 
exact nature of the law applying to the 
secrecy of wireless messages? A The simple 
form of expresalon used In all of the Wireless 
laws makes them easy of understanding to 
any one Therefore, In answering this quos 
tlon tlie law may be quoted. 1 No person or 
persons engaged in or having knowledge of the 
operation of any station or atatlooa, shall 
divulge or publish th* contents of any mas¬ 
sages transmitted or received by such station, 
except to the person or persons to whom the 
same may be directed or their authorised 
agent or to another station employed to for 
ward such message to Its destination, unless 
legally required to to do by th* court of com 
potent jurisdiction or other competent a other 
Itv Any person guilty of divulging or publish¬ 
ing any message, except as herein provkfad, 
shall, on conviction thereof, be punished tqr n 
fine of not mops than two hundred nnd Ofty 
dollar* or imprisonment for a period of not 
exceeding tfam month*, or both ten and fen* 
prtxrnmeat, ta the dteeratkta U th* eont* 




aovcrtising 

CLASSIFIED 


iTHES AND SMALL TOOLS 



“SlYAR^SSriBS 

arft LATHES 

Far Pine* Aeon ate Week 
Stodfw C^aiefuSB 
SENECA PAILS RPC. CO 
m «w suMt 
W»F*JkN. Y..U.S.A. 


ForGansmiths,Tool Makers, Ex¬ 
perimental ft Repair Work, etc. 

From 9-tau to 
awing. Am 



_ ranged jot 
Steam or Foot Powm, 
Velocipede or Stand 
up Treadle. 

W F ft J. Barns* C*. 


19t0 Roby Street 



IMPROVED 

Combiutioa LalW 

for mechanic*, smmM soak 

£■555 

Ctnmlmr nv ns hen N« 
tm hie paiMV adfoeSed 
gold* end *Ude raare Ip atuj 

A-J WILKINSON * CO. 

Moch fu ery ete 
IMUHS WMblngtcmlL 
BOSTON, MASS. 


THE Ik. >1UI1IVU8AL WOOD WORKER h the 
owe wonderful wood wofUsi mechks* you have 
•vat *wa 26" bud mw. 0* inlet* rwvaniJa 
MOflb stodkiiaptf uw tour aadbarar el in ape 
Ah fair opecsal calake dw otA ia * S. Ako mL 
cOUla* of band urn, sew Imhie*,, 

WhImw. vanaty wood work**, 
puacro, twins mws, dbk grisden 
end barm, 

THE cusconr MACHOn CO 

0 tMakflt,Leeteoi*.OUe.UAA. 






BRASS GEARS 

CuL bj Ui OBLlwIy new [>rncp—. Th# 
BMOl w-cureW n eio .n*»i prUm. vhol 
•*»■*! b# *q «IM by (eb*ni. Krtry 

r r ho It bar C* Ur *bony 

b,,d|(M turMdUe*, htfbMtfraA 
rod W.00, aud weeh havUr Umn 
M kii \t r mrry th UlgMt NUrb la 

the world *i J ovory gMf M It 
*!»■>■ ohlpfetl os d-w ef M*r 

mho i'* OArauxnrs 
CIUC40O STOCK QKAH WOSKH 
BS Se. niU Are. 11 0Mm*» 


WELL D rays* 1 WELL 

Own a macbInn of your own Cash or easy 
henna. Many styles and sites for all parposes 
Write* tor CtvmUr J 

WILUAM8 BROS., 434 W State St, ttn, RT. 


GROBET SWISS FILES 

Are etw^ standard of 
Olea, and have been . 
year* We strnd pnalpalt 
trudacsr 4A files especial 
. > . .. ^ for tc>°l nsalwra and ntaohlnlsM on 
of W 00 This is a obanoe to gas a eel of 
Mas i ouli aporeofat* and wa U gst fUtors orosr*. 

MONTGOMERY ft CO 

I0t Fulton Street New York CUy 
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Let Your Battery Shift the Gears 


To Automobile 
Manufacturers 

T HE adoption of the dec 
tnc self starter several 
years ago at once opened up a 
tremendous new field for the 
sale of automobiles aa there 
were then numberless men 
and wom*»n who would not 
purchase because of the ne 
cessity of cranking the 
motor by hand 

The self-starter removed 
this objection, and it cannot 
be doubted that this was an 
important factor in bringing 
about the greatly increased 
sales which soon ensued 
There still remain thousands 
of potential buyers, chiefly 
women, who would purchase 
automobiles today u it were 
not for their inherent inability 
tomasterthe pr esent awkward 

■yitejn of shifting fears by hand. 
Many men would feel that they 
could afford to buy a car If it could 
be driven during the week by 
tholr wives and daughtera 

Vour deale a doubtless have 
many people on their list nf pros 
pecta with whom they could close 
at once if the fear shifting difficulty 
were out of the way, but who will 
not buy a car ot any kind until they 
can obtain one equipped with a 
simple means of stuftina scars 
The C H Magnetic Gear Shift pro- 
rid os this and Its adoption will 
open up an entirely new field for 
automobile sales which means 
freatlv increased busineus for the 
motor ar tradr in Rmi-ral 


Make* gear */lifting as easy 
a* switching on an 
electric light 


T HE power, speed, mileage and economy of 
gasoline plus the convenience of push¬ 
button control 

Push-buttons mounted under the nm of the steering wheel, 
out of the way of lap robe and overcoat, put the control of 
the car literally under your thumb 

If you want this combination insist that your next car—the 
car you are going to buy this Spnng be equipped with the 

C-H Gear-Shift 

Tho battery that lights your car and supplies the power 
to crank your motor can also be made to relieve you of 
the burden of gear shiiting The power is available-^why 
not make it work for you in this way p 

The electric current necessary to operate the Magnetic 
Gear Shift is negligible The amount consumed in one 
hour by your lights is sufficient to shift gears four hundred 
times Considerable less current is required for a single 
operation of the Magnetic Gear Shift than for a blast on 
the electric horn 



CHMaqn«tk Control* used 
! onU$W<vships£$ubmgrin®s 



Mochirm^hotmoko yourTNfr^ 
aro GH Maqnotic Controlled' i 



> -ft iJC 

.. ffwaff 


You will probably be told by cer¬ 
tain automobile manufacturers 
and dealers that the Magnetic 
Gear Shift is an experiment and 
is therefore unreliable They 
said the same thing of the e'ectru 
self starter at first and opposed 
its adoption until the foice of 
public demand compelled them 
to supply it 

Make inquiries concerning The 
Cutler Hammer Mfg Co look 
us up in Dun’s or Bradstreet’s 
inquire of your banker ask any 
one in the electrical trade what 
our standing 19 and then ask 
yourself whether it is likely that 
we would stake our reputation 
and place our guarantee on the 
Magnetic Gear Shift if it were 


not exactly what we represent it 
to be Realise that if it were not 
an absolutely dependable de¬ 
vice, , as it has beer proven to be 
by extended and exhaustive tests 
under every conceivable condi 
tion wc could not afford to take 
the chance of backing it with our 
unqualified guarantee 

Remember, that the company 
back of the C H Magnetic Gear 
Shift is numbered among the 
world s largest manufacturers of 
elect nc and magnetic appliances 
More than $25 000,000 worth of 
Cutler Hammer apparatus is in 
dail> use on land and sea Mag 
nctic gear shifting is not an ex 
penment, it is an accomplished 
fact—it is here you can get U 
on some cars now t 
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ORDINARY OIL AFTER UQE VEEDOL AFTER USE 

.VioutHf fittdy divided talid malter i» auspfnaion 

New Lubricant 

Resists Heat 

Intense heat in your automobile engine 
turns a large part of ordinary otl into 
black solid matter, a cause of rapid i vear* 

This new lubricant prevents rapid form¬ 
ation of solid matter m your crank cate. 

^"NRDINARY oil breaks What It Means mActual Saving 


O RDINARY oil breaks 
down under the temfic 
heat of an automobile engine 
Within a few hours black 
sediment is formed and part 
of the oil loses its lubricating 
value* This sediment is de¬ 
stroyed oil—all lubricating 
value in it has been killed by 
heat 

Sediment means friction The 
sediment which has an inactive or 
negative effect partially crowds 
out the remaining liquid oil This 
under-supply of oil causes friction 
—heat—wear—loss of power and 
expensive repairs 

Ordinary motor oils make trouble 
and increase maintenance cost in 
direct proportion to their rate of 
destruction when exposed to heat 

Relative Oil Destruction 

The contents of the two bottles 
shown illustrate the relative dura¬ 
bility of ordinary oil and of Vee- 
dol, the new lubricant that resists 
heat Veedol deposits only a small 
fraction as much sediment as or* 
dinary oils 

Ordinary oils are unstable and 
therefore unserviceable because of 
non heat resisting chemical struc¬ 
ture 

Special processes o( manufac¬ 
ture developed by this company 
and the use of Pennsylvania 
paraffine-base crude oil give Vee 
dol, the new lubricant, its excel 
lent chemical structure and its re¬ 
markable heat resisting ability 

Make This Road Taafc 

Clean out your crank case Pill 
with kerosene Run your motor 
about thirty seconds under its 
own power Draw out all kero¬ 
sene and refill with Veedol 

Then make a test run over a 
familiar road, including steep hills 
and straight level stretches. 

You will find that your motor 
has acquired new pick up and 
hill-climbing ability, due to the 
maximum mechanical efficiency 
made possible through Veedol 



The average mileage of all automobile* 
i* conceded to be approximately 6000 
miles per year and the annual expense of 
operating the typical or average car 
($£50 car), as figured by an expert staffs 
tLci&n. is approximately $416 per year 
Depredation repair* and gasoline come 
to about $268 

Friction and wear vary directly a* tha 
amount of solid matter formed within 
the oil For this reason, ordinary oil 
run* up your repair bill* Fully 50% to 
75% of repairs and 50' 7 „ of depreciation 
arc due to improper lubrication 

Veedol prevents rapid sedimentation 
and save* you money on all three items 
The records of taxi cab companies and 
bu* lines that use cost accounting show 
that Veedol should save you from $50 to 
$115 per year on gasoline, repairs and 
depreciation Your lubrication bill itself 
will be smaller since Veedol wear* several 
times longer than ordinary oil* 

If you are interested in saving money 
you will be interested in malting your 
own testa of this remarkable new lubri 
cant 

Oct a five gallon can of Veedol and 
make the road test described above 

When You Can Buy Veadol 

Progressive dealers everywhere have 
secured Veedol and can supply you Look 
for the orange and black Veedol sign If, 
for any reason you cannot get Veedol at 
once write direct to the Platt and Wash 
bum Refining Co By return mail you will 
receive a copy of the Veedol book, free, 
and name of dealer who can supply you. 
Platt & Washburn 'Rbfininq Co 

l*» Bowling Otesn Bldg 
NEW YORK 


NEW 92 PAGE BOOK. FREE 

Writ* for thr new Vrrdol hook The Lubri 
uitlon U Internal Combustkra Motors 
Thin book explain* the A B L • of oil refin 
las and fin ish in g It fives full information 
u yarding the laboratory and practical service 
t«t* to which lubricants are subjected before 
final approval and ■blpment 

It dearritw* and l!lu*tmt«s *11 type* of lu¬ 
bricating systems used by an luma bile* motor 
cycles motorboat* tractor* etc It contains 
a fund of useful information and scientific 
fact* discussing lubricant* and lubrication 
from its many untie* 

Thin bonk also shows how the Veedol Engl 
wiiw Department which is at your service 
Is helping car owner* 

y2 page* profusely illustrated in color*— 
WRITF TODAY 

Veedol is supplied la one gallon and 5 gallon 
sealed cam 15 gallon, 28 gallon and gallon 
steel drums and In 28 and 6 0 
gallon 
% bite oak 
barrels A 
special 
pouring 
device is 
supplied 
with each 
metal 
container 
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w after dinner, when Colonel Spottinooodt guests 

had eased into their deep chairs , U was the CotoneVs 
sacred rue to producefrom somewhere a certain treasured 
box of cigarette* of fine old Virginia.” 


First made for the Gentlemen of Virginia_“Rich¬ 

mond Straight Cuts'* were the first high-grade 
cigarettes made in the United States. Their 
“bright” Virginia tobacco has an appealing, ou¬ 
tline delicacy never equalled in any other cigarette. 


RICHMOND STRAIGHT CUT, 


Veedol 



run or Cod Tip 
Ben desjtie regelar pacing* skown We. 
title cigarettes are also packed m at¬ 
tractive tins. 50 for 40 cents. 100 for 75 
cents. Tfcese larger packages trill it 
scot prepaid os receipt of pnee if jronr 
dealer cannot lopply yos. 

suraossB or Qxtnuninf Nowas Tn* 
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AneHcm'c First Motor Truck Battery 

By Joaeph Brinker 

HOVINO the great superiority of motor* over mules 
for the hauling of coast defemte artillery, the motor 
truck tmln of Battery A, Loa Angelos National Guard, 
recently made a 184 mile run along the Pmlfit <x>aat 
from Lob Angeles to San Diego and maintained an 
average speed of 20 miles per hour, thus making In an 
hour h time by motor truck what would ordlnnrll) be 
an entire days trip for mulea It is Bald that the 
train America s first organised volunteer motor resene 
iorps hauled the batter) n farther distance and at a 
greater speed than e\er before accomplished over an 
American road 

The motor truck train 
uus inude up of an officers’ 

< nr and five trucks—a oue- 
lon (ruck which acted as a 
H»*out car and four four 
ton truck*, the latter onch 
iwtiling a three*Inch field 
tun and CfttwwiL Three 
ot the trucks carried the 
o men making up the bat 
un uvw, while the fourth 
<nrriHd extra caissons, 

Kpare gun parts and the 
amniuultlon, 

The demonstration was 
In the »nature of a test 
which should go a long 
way toward revolutionising 
°°ast defense, according to 
Capt MoOomas of the bat- 
tery, who said 
“We moved the entire 
battery to Ban Diego and 
return without a mishap 
and this Is a feat because 
of the speed maintained 
The funs are mounted on 
carriages b*01t for Shorter and slower horse travel. 
For tong-sustained speeds the carriages should be 
mounted on rubber-tire* wheels similar to those used 
motor trucks, but the ones employed nevertheless 


stood up rcinarkabl) well despite the steady running ’ 
The gun* were not mounted on the truck chassis 
ready for fire, ns are many of the famous French 7r»a 
now used lu F nrope Ikkuumg the trucks were onl) 
loaned to the lottery for tho purpose of pro\lng what 
trucks could do In rushing guns to point* along the 
coast under conditions which prevail In time of actual 
war were a foreign ismer to attempt to land a force 
The great nduintnge of motorised transportation 
was nmpl) shown hv the proof that the battery of arttl 
lery could lie rushed from Los Angeles to San Diego 
In less than se\en hours and could go Into action at 
once. If horses had been used to make the 134 mile 


run It would hare taken at least two days, and then 
under such extraordinary severe conditions that both 
horses and men would have been worn out before going 
Into action, Instead fresh and ready for work as was 


the case with tho truck equipment. If the battery 
had been shipped by rail It would have taken at least 
four hours to loud the guns and horses at ouo end and 
unload than nt the other, or half as long as It took 
for the motor train to maki a dash Hint git Into action. 

Much of the success of tho dt monslration, insofar 
as (lie *i>eed maintained Is concerned wns due to the 
excellent road o\er which the rim whs made It skirts 
the coast liotuetn Los Angeles and San Diego and Is 
solid concrete for almost the uitirt dlHtumi 1 h lug a 
1 «rfect military road It 1 m called tho Kings High 
way to-dnv, but Its hlston dates Inn k to tin tlmt of 
tho Spanish occupation of lower ( ulirorula when it 
was willed 1 1 ( amino It* a) 
Ill those da) s It Joined 
nil tin p|< luresqiu mlobu 
missions built b\ Hit geutlc 
y< t militant Padres of 
the fhurdi and was used 
for trndlng In tween the 
various missions It was 
trim raid b> the Spanish 
roynlt) on Its \lslts of In 
s|M*etlon fium wht it 
got Its in 11 iic Kings High 
way 'Without thin )Nrf*xt 
road tin u\i rage h]mh.h 1 
of 20 nilh^s is r hour main 
tulned b> (lit artillery 
train would nevir haw 
lason iiosslblt H 1* a 
shining t XHinpb of tho 
vrtluo of military roads 
along both our cniists and 
the facilities the) would 
extuid to American legloua 
In case of war 
Another startling result 
of the demonstration la tli< 
fact that tho cost of op 
©ration of the truck train 
w as only % cent js»r ton mile for the 2(18 miles of the 
run to San Diego and back The official figures show 
lug the tabulated cost of tho operating excuses of the 
trip were compiled by I leut Sterling Booth Cal N C, 



AbmHcbr motor truck irtiBery train at tho Saa Jam Capistrano MJaafaw on the nm betwe en 

Los Angeles and Saa Diego 
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The object 0* thi$ journal is to record accurately and 
lucidly the latest scientific , mcchanioal and industrial 
news of the day As a weekly journal , it i* to a posi¬ 
tion to announce interesting developments before they 
are published elsewhere 

The Editor is glad to have submitted to him timely 
articles suitable for these columns t especially when such 
articles are accompanied by photographs 

Preparedness Thai Prepares 

W JQ have recently l>een warned by Pretrident 
Wilson that tho country la In a condition of 
grave danger, and that It Is lnqtotmtble to 
foretell what a day tuny bring forth To many of us 
—to all of us, In fact, who have appreciated the sin¬ 
ister significance of the 4 Lusitania” outrage and the 
devious diplomacy which It has begotten—the growing 
menace to the United States has boon only too clearly 
and too long apparent. Out of this conviction of peril 
has grown tho insistent nnd widespread domaud that 
emergency measures to protect the country by greatly 
increasing our naval and military forces be at once 
put In forca 

Now this movement for preparedness, as everyone la 
well aware, had its beginnings and lusty growth among 
the private dtlsens of the t nlted HtutoR Congress 
end tho Executive cither ignored tho movement or 
strongly condemned It, at least in its carl lent stages 
Of late the Administration would seem to have taken 
alarm, and this change of attitude has found Its 
strongest and most dramatic expression In the public 
warnings of the rreslduit himself 
Tho trouble with much of the Admin ltd ration's be 
la ted Insistence upon the need for preparedness Is that 
the remedial measures are too much In the future, 
that they fall to meet the present emergency Thor© 
are some defensho measures which can bo taken at 
once nnd require no legislative action to put tlniu lu 
force, for It Is not neceiwarj to delay action until a 
complete reorganisation of the military establishment 
or the plans foi enlargement of the navy has l>een 
fully worked out. The wur in Europe has now been 
running its course for over a year and a half, and 
although during Hint time, ns we aro now Informed, 
the menace to this country lias grown to a point of 
grave danger, tbo present Administration lias failed 
to do the things Immediately next to hand nnd make 
those onlurgemenU of the military establishments for 
which It had full authority under the existing statute* 
To particularize, it is only net'issary to consider that 
lAe United States army in to-day nearly fourteen thou¬ 
sand men helotc its statutory strength, that is to say, 
throughout the period of this war the Executive has 
had the power to bring the army up to Its full strength, 
as authorized by law, of one hundred thousand men 
On the contrary during all (Ids lime of |>erU Infuntry 
regiments have been maintained within the continental 
limits of the United States ut less than half strength, 
eavaln nnd Add artillery rt glmeuts at nlnjut 2T> per 
cent hi low full struiglh , and tin <<MHt artillery or 
gaiil/utlons lum beu\ ularudngl\ short In numbers— 
all id which ili lhli mles nmld Inin lain met in part 
at least, by bringing (he army up to Its full statutory 
strength 

l urtbermore, during these limes of Imminent peril 
our arsenals have been partially Idle. Congress has 
been liniHtrtuiied o\»r nnd ovi r again for tho special 
appropriations ncc«nsar> to put oUr arsenals at work 
for flu purpose of making good our shocking difkleuty 
In nrlilki \ and ammunition profiling an cfthleut flro 
coiitml h\ utoiti In our must defenses, and communing 
immofllntdv on a lurge scale, the construction of new 
earrings to tuki the plnec of the present obsolete ^\pe 
of mrilpgi that now so seriously limits the efficiency 
of our hui coiisi ^iiiih Iml<*ed It might bo possible, 
to 11 slight muhunlud change in the existing car 
rlagiH to i>eriNlt Hum to gl\* the guns that full do- 
THtitin whhh Is iiiMwnry to make them effective for 
distant ranges—n change which would \a«tly Increase 
the effliluu> of our batteries at a relatively insigulfl- 
cunt oust 

A grtoo and Insistent danger threatening the United 
States? Undoubtedly h pressing need for prepared- 
nes8 ou a large scale? Without doubt But why, In 
the name of consistency and common souse, If the 
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danger Is so great and the need so pressing, do we 
fall to make those Immediate preparations which can 
be put to force to-dry, some of them without the neces¬ 
sity for legislation And the rest by the voting of mod* 
erute appropriations/ 

Battle Cruisers for the line of Battle 

E\ EUAL >eara ago, when the first battle-cruisers 
of tho ‘ Imlntible ” type were set afloat, the 
Sc rvNTuic Amkbuak was greatly impressed with 
the otolous strategical and tactical value of this new 
tyjie of warship and we earnestly worn mended the 
addition of a division of these ships to <>ur main fleet. 
It did not take the eve of the naval expert to realize 
that the combination of a battery of armor piercing 
gnus with engine j>ower rapaule of moving that bat 
tery arrows the high oca* At a speed of flvo or six 
knots greatei than that of the major units of the enemy 
fleet, pt men ted a tightlug unit of such range and power 
thnt the iK*sseM»h)n of one or two divisions of such 
vessels would exert a powerful determinative Influ 
enee upon tho next war, If, Indeed, It did not prove 
to be decisive. 

The publication of our articles led to a protest from 
the Navy Department, and we were informed by the 
chief naval constructor of that time that it was the 
opinion of tho (lemral Board of the Navy that, al 
though the battlo-crulser possessed undoubted merits, 
It wan nevertheless something of a spectacular and ex¬ 
pensive luxury, and the appropriation for a division 
of battle-cruisers would be expended to much greater 
advantage if it were put Into slower and more heavily 
armed battleships. 

In those days there was a strong prejudice In our 
navy against tho battle-cruiser on the ground that its 
Armor was too light to enable the Bhlp to lie in line 
in a general engagement, where it would staud but 
small chance of remaining afloat under the attack of 
the enemy's high explosive armor piercing shells, 

“ Other times—other customs ’ The brilliant work 
done by the British battle-cruiser during tho present 
war has fully verified the faith of Its designers, and 
our General Board has so far reversed its earlier opin¬ 
ion that It is now recommending the construction of 
one or more battle-cruiser divisions. Admiral Knight, 
indeed, the president of the Naval War College at New 
port, in his recent testimony before tho Senate Naval 
Committee went so far as to recommend thnt wo defer 
the building of any more battleships until we have 
added to our fleet eight ships, or two divisions, of the 
bottle-cruiser typo. 

Having in mind the early objection of the Naval 
Board to battle crulseis on the ground that tbej umhl 
not enter ft general line-of battle eugngeimnt, ou ob¬ 
jection which Is equally valid to-day, we suggest that 
our Bureau of Construction should get out a design 
for a battle-cruiser currying sufficiently heavy armor, 
say of a minimum of twelve Inches, to enable it to 
stand up In the give and take of a battleship engage¬ 
ment It has 1 km n stated In some of Mr Daniels s press 
notices that a design is being got out for a battlo- 
crulaer of thirty fi\o kinds Such a spcvnl would cull 
for nt hast 140 000 horsepower Having In view the 
all around usefulness of such a ship, would It not be 
advisable, If this enormous sjhkhI has really l>eon con 
templnted, to cut down tho engine iwwor to tho equtva 
lent of thirty or thirty-one kuots, and utilize the weight 
thus rendered available by raising the armor to a into 
toium thickness of twelve Inches? In such a ship we 
should have au ideal type—a llue-of battle battle¬ 
cruiser, n ship width could perform Its primary func 
tious of wrecnlng Its own fleet and finding the enemy 
and bringing him to action and could then take its 
pluoo to the battle line of the decisive engagement 

The advisability of providing our battle-cruisers with 
armor of battleship thickness is even more urgent to¬ 
day tbnfi it was when the new typo made Its appear 
a nee In the past few years there has Ikm*u a notable 
advauce In long range gunnery Tho British, to the 
North Sen fight landed on the fleeing Germans At 
17 000 y ard*. In his testimony before the House Naval 
Committee, Admiral Fletcher stated that sevon out of 
forty two shells fired by one ship at target practice 
had strut k a 20 by 00 foot target nt 10 000 to 18,000 
wirds nud that the * Wyoming” had put three 12-lncb 
shells through a lOdnoh plate at 12,000 yards. 

Criticism and Creation fa Science 

I1R critical faculty in man la not only often 
distinguished from the creative faculty, but la 
even set over to opposition to it. A critic is 
often presented to us as a man who cannot create, 
and Nietzsche has asserted that no great creative artist 
can be a critic , and yet, on the other hand, one comes 
across such phrases as “creative crittcUm" Such 
writers as have expressed their opinions on this sub¬ 
ject have usually confined their attention to creation 
and criticism to the Art*, and the conclusions they 
have reached seem to be somewhat confused But if, 
neglecting literature, music and painting* we examine 


March H, 19lt> 

science from this point of view, we obtain an unequivo¬ 
cal answer to our qMgtiea; in the creative faculty an 
Urety distinct from the critical faculty? The answer 
la—to adopt a form beloved by the British Parliament 
—most decidedly In the negative. 

If we examine the scientific work of recent times 
we shall find that It baa been almost entirely critical, 
and yet, although it has destroyed some of the cardinal 
dogmas of the old orthodox science, It has not left um 
a mere jumble of ruton, but has opened to us vistas 
wider and deeper than any we have seen before. It 
is as If the old pillars of science were not so much 
supporting a structure as obscuring a view Let us 
take, as one example, the old dogma of the luvariabil 
Ity of iuuhh Whatever we did to a body, the mass of 
that body was supposed to remain constant If we 
heated it, then usually Us volume became greater—but 
Us mass remained unaltered If it were a chemically 
compound substance, we could resolve It into its con 
stltueut elements, but the combined masses of those 
elements would equal the original mass of the sub¬ 
stance Expiriments of great delicacy were mude to 
tost this generalization, and it emerged triumphant 
from all the tests. The statement that the mass of a 
body remalus unaltered was one of the pillars of 
science. Criticism has sapped at this pillar, and at the 
present day that pillar has fatten, an Irretrievable ruin, 
to the ground We now regard mass as a varying 
quantity The mass a body has when It Is at rest is 
different from the mass it poss e ss e s when it is in mo¬ 
tion, and for every variation in its motion there Is 
a corresponding variation to its mass. Nay, even when 
it Is moving with a uniform velocity in a straight line. 
It possesses, at one and the same time, two distinct 
masses, a transverse and a longitudinal mass Modern 
scientific criticism has destroyed one of our old be¬ 
liefs, but in doing so has greatly extended our scientific 
horizon 

We will rofer to another fundamental doctrine of 
the old mience, which has been destroyed. Nothing to 
the old science seemed more unshakable and more 
fundamental than Newtons three Laws of Motion 
The last and, In some respects, the most important of 
these stated that action and reaction are equal and 
opposite The wholo of dynamics, including astronom 
ical dynamics, phenomena ranging from a weight hang 
ing at the end of a string to the great body of theory 
built up around the action of the moon on our tides, 
and of our tides on the moon, seemed to support this 
law Yet now we deny It We assert that action and 
reaction are not always equal and opposite A body 
on which a ray of light Impinges exportanooe a pres¬ 
sure, ns was foreseen by Maxwell and Bartholdi and 
verified experimentally by Lebcderr The experiments 
by whlih this result Is obtained are very delicate, but 
there can be no doubt about tho result, more especially 
as there is a pn^umption in its favor from the well 
known phenomena attending the passage of a comet 
close to the sun, phenomena which had led Faye to 
throw out a suggestion of this kind Now, the pressure 
calculated by Maxwell cannot be reconciled with the 
Newtonian prlmlple of action and reaction, since the 
Instant when light impinges on a Iwdy la not the same 
instant when light was emitted from the source This 
Is not all A profound mathematical analysis by Poln 
cart has shown that tho violation of Newton's third 
law of motion is a necessary consequence of any elec¬ 
tromagnet It theory which takes account of certain 
optical phenomena—the partial 44 entraluement M of 
light waves 

The two cases we have given could easily be multi¬ 
plied In each case, when we came to study the genesis 
of the modern theories, we should find the processes 
ot criticism and creation inextricably entangled. It 
Is perfectly evident that certain constructive theories 
presuppose a criticism and denial of statements which 
up till then had been taken for granted This critical 
and at the same time creative tendency to science is 
perhaps nowhere made more manifest than in the 
study of the non Edtildean geometrlos. Even to the 
Instructed mtod there seemed something so obvious 
and necess&r} about the assumptions of Euclid that 
even to question those assumptions was In Itself a 
considerable critical achievement As we know M Bol 
jral and Lobachevsky questioned those assumptions 
and simultaneously created a new geometry The tofia 
eftos of their work Has been profound It -has radically 
altered the way in which we regard a mathematical 
Axiom or postulate In the region of geometry It was 
a supreme critical achievement, and was at the same 
time a supreme creative achievement. In scientific 
work, at any rate# tho two Muds of mental activity 
cannot bo dearly separated We cannot point to A 
preliminary critical operation where assumptions are 
examined and the ground cleared, and that to a cre¬ 
ative operation where a new structure la erected on 
the ground so cleared The two proem** go mi to* 
gather, and so far as science goes, It U per toctiy trU* 
to say that we create by crittcfttfig, and that we ctfc 
tdsa by creating. 
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Mutti-T«l«gniplKiflg by Photography — It If re¬ 
ported that a Norwegian, Frederlk Dahl, hwi lately 
patented to several countries a system which permits 
of the tfcnnltftneoui transmission of any number of 
words by means of an automatic photographic-electric 
apparatus. Experts who have examined the Invention 
are of the opinion that It will revolution lee the existing 
methods of telegraphy 

Transmission Lins Cables and Stoat — After ex 
tended experience with sleet conditions, engineers of 
some of the most Important Canadian t>owcr trans 
mission lines have arrived at the joint conclusion that 
for ordinary sixes of conductors used the worst con 
dltlons may be taken as % inch of sleet adhering to the 
wire at 82 deg. Fa hr and a wind pressure of 11 pounds 
per square foot of effective area It is held that a 
factor of two is required under these conditions 

An Ultra-Modern Knight of the Rood — It Is re¬ 
ported that a “hobo" la traveling along the Northern 
Electric Railway line in northern California, carrying 
with him a folding frame of Iron interlaced with cop¬ 
per, which he connects with the third rail so as to 
cook his meals by electricity Furthermore It Is re- 
injrted that he also carries a long wire which cun be 
hooked over a trolley line to supply current to the 
same appliance The story is Interesting and humor 
oui, technically, It is somewhat dubious 

A Combination Electrolier and Phonograph is the 
latest offering of an American phonograph manufac¬ 
turer The electrolier or electric table lamp la some¬ 
what larger than the conventional type and its base 
serves to hold the disk record turntable, electric motor, 
talking box and other essentials The sounds produced 
by the talking box are led up through the pedestal of 
the lamp and released beneath the glass shade, which 
throws them downward and outward, augmenting the 
volume at the same time There U no trace of the 
phonograph mechanism from without when the door 
in the base is closed And the uninitiated are completely 
baffled as to the aource of the music when seeing the 
phonograph lamp for the first time 

Start Tire* Heated by Electricity — A prominent 
American automobile manufacturer is using electricity 
to heat the steel tiros of the wheels whkh must be 
brought to a red heat before Mug placed on the 
wooden members. For this purpose the steel tires 
are laid in a steel tub surrounding a transformer coil 
which acts as the primary while the tires liecxime the 
secondary of a transformer It is said that motor 
truck tlrea, which aro about 025 inch thick, 10 inches 
wide and 8fi inches in diameter, are brought to red heat 
In about three mlnutea’ time Not only is tho danger 
from fire greatly reduced by electrically heatlug tho 
tires, but the method also lays claim to more uniform 
and rapid heating a* well as the elimination of soot or 
oxidation. 

Tungsten Arc Lamp of British Make —The British 
Electrician In a recent issue describes the first com 
mo ratal tungsten arc lamp placed on the market in 
England It Is known as the * Polntolite ” lamp and 
Is especially intended for use In projection apparatus 
The light produced by the lamp emanates from a small 
ball of tungsten, which Is placed directly over the 
ionising filament When the arc is struck the ion lidug 
filament is immediately moved away from the tungsten 
ball by an automatic bimetallic support, slightly length 
ening the arc and avoiding aging of the portion of 
filament opposite the ball when cold The lamp to its 
present form can only be used on direct current It U 
supplied with a resistance box, permitting of its use 
on circuits of voltages ranging from 100 to 260 

Lead Gabls* Perforated by Beetle —A discovery of 
much lmportaooe to telephone and electrical engineers 
in the United States was recently announced by Albert 
Schuler, general manager of the Santa Barbara 
(Uailf) Home Telephone Company After fire years 
of persistent effort to determine the cause of minute 
holes in the lead armor of aerial telephone cables, Mr 
Schuler established beyond question that the holes are 
bored by a comparatively small beetle with powerful 
mandible* For years the telephone company was 
troubled by short circuits to the aerial cables due to 
minute holes to the armor, resulting from some un 
known cause. Electrical experts who were consulted 
ridiculed the suggestion that the boles were caused by 
Insects and laid the trouble to electrolysis Several 
men who ware detailed to travel along the line and 
watch out for suspicious bugs were soon rewarded for 
their trouble* They captured a number of bugs in the 
act of drilling Into the lead armor of the cables Sped* 
meni of fig btag were sent to Dr Van Dyke, En¬ 
tomologist at the University of OeOfornia, who clasei- 
them as fftoeayto* deotae, a hurt of beetle that 
ordinarily attacks woodr particularly live oak logs or 
cord wood. 


SCIENTIFIC AMERICAN 

Science 

Search for Oil In Australia —There la a promise 

of important developments an a result of long continued 
efforts to find petroleum to South Australia One of 
the local oil companies has driven down a pipe to a 
depth of 1,400 feet near Robe, and oil is now showing 
strongly, with little gas Petroleum, as distinct from 
shale oil, has not previously been found in Australia 

The Manufacture of Viruses, Serums and Toxins — 

According to a recent report of the Public Health fterv 
Ice there are now 41 establishments In this country 
and abroad licensed to manufacture viruses, scrums, 
toxins and analogous products for the treatment of 
human beings and over 00 different products are propa 
gated therein The establishments producing viruses, 
etu, for use on domestic animals are much more num 
erous 

The Electrical Dissipation of Fog — Tho Smith 
soniun Institution announces In Its Inst annual report 
hat It has made an appropriation to further txperl 
mento in tho dissipation of fog by electricity, and that 
the investigations will be carried ont under the general 
direction of L>r F G Cottrell, who 1ms alrmidv done 
muih toward the practical precipitation of dust, smoke, 
and chemical fumes In large Industrial establishment* 
As every reader of the He jbntihc Amfbican know#, 
the Idea of diajterslng fog by electrical methods baa been 
before the public for a number of years, though It ap¬ 
pears never to have reached the atHge of feasibility on 
a commercial scale Tho subject has recently aroused 
fresh attention, particularly In the uelghliorhood of 
San FrandHCo through researches planned h\ the Uni 
verslty of California in cooperation with Hie 1 T tilted 
States lighthouse Service The Anicrhun Institute of 
Electrical Engineer* has also apiiolnted a committee to 
cooperate In this work According to tho Smithsonian 
report the essential element to success seems to be 
Home form of electrical apparatus of very high direct 
voltage, with facilities for its control and ready applica 
tlon 

“Smoke" from Mount Hood — From time to time 

press dispatches have reported that smoke has been 
seen Issuing from tho crater of Mount HfHxJ the loftl 
est volcanic summit of Oregon The latest report of 
this kind came from The Dallea last October The 
whole subject of this alleged smoke Is discussed in 
the Monthly Weather Review by Mr V D Young, of 
the U 8 Weather Bureau It apiamrs that there art 
three kinds of “smoke" that rise from the top of 
Mount Hcxwl, and all three depend upon anteorological 
conditions and the [hh ullar topography of the moun 
tain Buwmlt The first Is merely snow, which, when 
the wind is strong and in the right direction, Is blown 
from the c lifts inside the crater rim and thrown high 
into the air The second type of 4 smoke" consists 
of clouds whhh drift into the open side of the crater 
rim and are transformed Into an almost perpe ndte ular 
column of vapor by the rising air currents where the 
cliffs converge A third possible form depends upon 
the fact that there are large patches of rock within 
the (rater hot enough to vaporise any water that may 
fall ut>ou them A hot surface of this kind lies almost 
directly under the cliffs forming the crater rim and 
Mr Young thinks that if a snowsllde should occur that 
would throw a large quantity of snow on that si>nt the 
Ato&ru generated could be seen for some distance 

Macquarie Island Meteorological Station.— Tho 

meteorologkal station on Macquarie Island, In lati 
ttule 64* WY N, longitude 159 E, established by the 
Australian Antarctic Expedition in 1912 1ms since been 
maintained at the joint expense of the Australian and 
Now Zealand governments It has a wireless station 
which is in touch with Hobart, Tasmania, And Welling 
ton, New Zealand. It sends out dally weather reports 
which are of special value, because the island Is a sort 
of a halfway house to the Antantic continent, the con 
dltlons on whiUx largely Influence the weather In 
Australasia However, the Prime Minister of Austra 
11a stated recently that It was very probable the sta 
tlon would be abandoned because of the heavy cost 
of getting supplies and equipment to this lonely spot, 
and also because of the difficulty of finding otfictra 
willing to undertake a duty which involves sink a 
Robinson Crusoe-like existence The island is 900 
miles from Hobart and Is situated in the west winds 
belt of the Southern Ocean, one of the stormiest re 
glons to the world A few months ago the Australian 
federal trawler “ Endeavor,” which was sent dow n 
with a relieving officer and supplies, was lost with 
all hands, twenty one to number The only visitors to 
the island are men who extract oil from the sea 
elephants and penguins, which abound there These 
spend several months there each summer, but for the 
rest of the year It U absolutely deserted. The island 
was formerly inhabited by a peculiar wingless parrot, 
which la believed to bare been exterminated by cats 
aoddeniaJly introduced 
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Industrial Efficiency 

Importance of Proper Ventilation —Roughly spenk 
Ihg an iin n «so In prodm tlon <>C 10 jx r cent is not at 
all unusual In tho average office whop or warehouse, 
foilowing thi Installation of a Mutilation HVNtom trash 
air properly (Initiated is an essential fartor In suc¬ 
cessful fat lory lnaiingimeut 

Cost of Labor in Manufacturing Electrical Goods — 

According to the latent a\allnhlo n polls of the Ponn 
sy lvaola Bureau of Industrial Matinths tin labor cost 
on more than SM0 0U>«nt> worth of dwirhnl supplies 
manufactured lit the slute in 1912 axu* kid's HH ixr 
cent of the total vulue. Vside from the mining and 
preparation of uml this Is the largest laboi tost In pi r 
ccntage of oil Industries In Hit stale of Pcnnsvhunla 

Imports of Chemicals, Drugs and Dyes into Un 
Tidied States showed an aggregate \nliu of $",7<fl>m 
during November and of $75*51 *70 during the iIlud 
months ending with November 1911 thiiH making tin 
jearH indicated total apptnxlumlily Jnoimnhmni com 
pared with f*7 <176 573 In JUH and $1<U 202(197 In 101 1 
With the exception of argols and gums tin imiHtrts iu 
chemicals drugs mid dyes have fallen off to a umsldei 
able exh nt mid tin prices risen during the past y cui 

Oil-Engine Ships to bo Constructed Hero — It Is 

announced that two large shipbuilding firms In the hast 
have signed Contracts with n lending shipbuilding firm 
of Amsterdam, Holland, whereby thov will construct 
under license in the I ulted Mates a line of foil My tie 
Diesel type engines. *or a number of years these Irntr 
ban firms have been watching the development and 
progress of the Diesel-driven motor ships In both mer¬ 
cantile mid naval aervleo 

Temporary Factories for Munitions Trade — Port¬ 
able buildings of small hIkc have l>ecoino quite common 
during recent years, but a jiortublo munufac luring plant 
is a comparatively recent development of this form of 
construe tlon. The circumstances met in the muni¬ 
tions trade has enuaed at least one American organism 
Hon to ©root large factories These structures are bolud 
together, although to appearance they are of the most 
substantial design Jt la planned to disassemble and re¬ 
move them to the main plant some time In the future 

Contemplated Co-operation Between Universities 
and Big Business —Iho Chamber of Commerce In the 
United States Is nt present Inquiring Into the posst 
bllity of bringing nbout closer cooperation ladween the 
universities and large business Interests. H has been 
suggested by W M Met ormick of Baltimore, Hint the 
Clmmlier of Coinmtrcc call u mcotlug In Washington of 
the presidents of twelve prominent universities and tho 
head* of twelve industrial firms. The object of the 
meeting would lie to discuss how the universities can 
m> organism their < our»ei§ of study oh to make their 
students of immediate value to tho industries upon 
graduation 

Inexpensive Operation of Oil-Engine Freighters — 

The economies obtained In the operation of a motor- 
ship as compared lo a steamer are almost unbelievable 
due to the fnct that there an no large bolhr* or stoke¬ 
holds In the former and l**cnune the consumption of oil 
fuel Is only one-fifth that of a coal or oil fired si earner, 
so the bunker and IkiIU r spaces Unis saved can be given 
over to extra cargo With a tramp Hle'Hiner of loooo 
tons nliout (100 tons of extra oirgo (an lie tarried and 
at the prase nt high rate of freights the economic al ad 
vantage In n ytnr Is enormous apurt from the large 
Having on Iht fuel hill 

Routing of Periodicals Through Organizations — 

In a reeenl issue of kmtmy there Is suggested a simple 
yet most effotllvo method of routing jm rlodlenls through 
ft business organisation A form known us u “clrcula 
tlon slip Is pasted on the front (over of the periodical 
to be routed In tho first column Hrc placed the names 
of the department heads to whom Hie copy Is to U 
passed the next (oluimi Is for a duck mark followed 
by two columns honied, lively Set artlchs on 

pages and M** uds on pages and Mnnllv a column 
for remnrks The iierson Inning • barge of the routing 
fills out the circulation slip after rending thioiigli the 
periodical following which It Is pftHscd on through the 
or^uiRutt Ion 

Electric Delivery Wagons Cheaper than Horses — 

Records kept h\ a New \ ork firm fm six molitliH din 
close the fact that on the basis of cost [»cr vehicle per 
day, without reference to tin amount of work jter- 
formed horse wagons are the cheHpcKt. On tho other 
hand, continues J tu 1 *h*un Monthly since an electric 
can do more work In any one day cost or dillve iy jior 
package shows the e leUrk 53 jsr cent chiaisr than 
horses, in bulk delivery the economy increases to 120 
per cent One great saving found chanic te rlstln of the 
clectrb vehlclo Is in the elimination of time spent 
between stables and the Htore Flectrlc vehicles In tills 
Instance are housed In the afore basement and In one 
adjoiulng scum thing manifestly impossible with any¬ 
thing but electrics 
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The War Game.—I 

A Strategic Reconnaissance of Four Cavalry Patrols 

By Lieut Guido von Horvath, formerly of the Austro-Hungarian Army 


T O loam the art of war, no other method 1 h ho com 
meudable as to apply the rulow of warfare to the 
war game. Its Importance In the Furopenu armies is 
fully mognlsed nnd during llie winti r niiihoii niwh 
jrameH lire eniidm ual h\ o\« r\ giirrlwoii 

There \u\h n lime when I lie cmitlin ting of a war game 
ami the umyiug out of Wk dilaiU uud d*lelopimntK 
whs n vor> tt^llnurt work T la reoHoiin for this were 
Hint tin almost iiidh^H series of tables with chances of 
loss by Infantry ami artllUrj llrt pint nl ages of dis 
a lilt'd, wounded mid skk soldiers, tables for tbo In 
tlueuee of weather mud I lions the passage of hinder 
anew, etc, were utunl 

All this, lummr was ntwllshed quit* a while ago 
and the chief guides in conducing these games betaine 
toimimnm use and simple arlthmetit lo thene ns a 
matter of counu was ne<i*«sury tht tmtlml and 
strnuglenl knowltdge deiniindetl by the task itself ami 
the Influence of the modirn muchineH of war upon the 
eneim fiom the infant n rifle up to the guus of what 
eier uiUtwr umd not forgetting the saber, tbe bayonet 
and tin s|rfidi 

In miUtary circles tbe war game Just as an actual 
munemor will take Its natural course 
In our <nsi, when we want to enlighten 
the jMirtli Ipntils first In the details of 
tactics aud strategy to be applied In that 
particular phase of the game our pro¬ 
ceeding will be slower and will dwell on 
smaller engagements and will grndunlly 
lead up to greater tasks with the grow¬ 
ing understanding of the theories of wur 
The fundamental prim Iples of war are 
neither numerous nor In themsehes very 
abstruse' but their application Is rather 
difficult, for, aliove all thev cannot bo 
made subject to set rules The correct 
application of principles Is regulnrly the 
outcome of deep military knowledge, de¬ 
veloped Into Instlm-t Howevtr military 
science Is not different from any other 
science and talent In these lines, and 
above all genius will march to the front 
at a lively rate 

The action of uu army or any part of 
the same Is Fight, strategy and tactic* 

High sounding words as they are, they 
can t»o traced hack to the same old story, 
where Jim and Tom, two boys, had their 
first h< rap over an apple core 
Jim had the apple and promised Tom 
the core (the first diplomat!* Intercourse) 
lorn watched the apple disappear ami 
when It looked ns though the proceedings 
would endanger that core then he started 
a diplomatic parley to secure what he 
liellsved was rightfully his. Jhn urged 
on by greed, declared * 'Thetv ain't goln’ 
to be no core ’ which of course was al 
most equivalent to an ultimatum Diplow 
a< \ then and there entil'd and Tom 
hnd recourse to strategy He picked up 
a broomstick and threatened Jim from the 
side whhh looked most promising for 
securing Ills aim 

Jim at this ad Ion quite naturally 
began to work along stiategh line's him 
Hclf He mad* perfeitU sure of the core 
thin grnhlHd another stick for defense 
or If a quick attack appeared more 
promising ho Jumped at Tom with 
doubled fists trora here on, the mutual 
In Inborlug of 4 nih other with fists Is the 
simplest application of ancient taction. 

This example hihUih It dear that both 
these sdenctw nrc to a degree inborn aud 
this fn< t gbos oouIhUuco lu the surcciw of 
the wur gnmes conducted by the Hcieu 
timc Amfbican, for Its renders 

lo participate In these gnmen one has 
to read the theories whldi precede each 
tusk then uftir h short study of the ter¬ 
rain illustrated b\ h large-scale general 
staff map to prmved with the solution of 
the glw n questions The correct solution 
of these tasks with explanatory note* 
will npi*nr In a later immlar 

Th* Characteristic* of th* Arm* Which 
Compos* an Army 

The fighting troop* of an army are com¬ 
posed of infantry cavalry artillery, 


T HIS 1a the first of a aeries of War Games which 
will be eunduded in the SdzrrriFio American by 
lirut Guido ton Hon ath, formerly of tht Austro 
Hungarian a\my As explained in our issue of 
l ehruary JGth Lieut ron Horvath by his training 
at the Military Geographical Institute at Vienna is 
eminently fitted to conduct such a scries 

Rotations of the problems contained in this war 
gain* will be answered in tht next installment of the 
scries —Foiroa. 



A COMPANY IN COLUMN 
OS PLATOON* 


engineers, cyclist* and flying corps. The proportion of 
these units Is, under ordinary circumstances, to give 
6, rough example 00 per cent Infantry, 30 per cent 
cavalry 30 per cent artillery, 0 per cent engineer*, 8 
per cent cyclists, 1 i»er cent flying corps, 

Tbe infantry and cavalry might undertake certain 
tasks fllugly * the artillery aud other unit* are de¬ 
pendent upon the assistance of the other arms. For 
success the perfect cooperation of the unit* is most 
Important The cavalry, being outfitted with long-range 
rifles, can undertake Infantry actions. 

For actual field maneuvers, it 1* necessary to acquire 
term*, commands and all the details by which a troop 
la brought Into the demanded position and location For 
the partkii>ant of these war games, it 1* sufficient to 
know the formations and the lengths of those formations. 

In the following will be given the information which 
1* abeoluti i> essential to the disposition of any action. 
Generally Hpeuklng from a layman’s standpoint, there 
nrc three importuut formations for all arms. These are 
Tho gathering, 

The marching, 

The fighting. 

For example, we shall tako a Company 
The comiiauy Is formed of four platoons, 
each numbering, let us say, 40 men. It 
gathers In column , marches in columns of 
fonts or twos, and fights in line (See 
accompanying sketch.) By taking four 
ujutcheH, It 1* very easy to understand 
the general principles of the leading of a 
company for war games. These principles 
apply as well to cavalry and, to a groat 
degree to artillery, also 

\courdiug to the questions Involved, 
the necessary explanations will be given 
at the very points of application, thus 
avoiding unnecessary repetition of ex¬ 
planation*. In regard to distances, we 
shall do well by figuring the length of a 
company In line or in marching order as 
100 yards long The depth of a column 
of platoons is 10 yards. Now, to dwell 
for a moment more on this question, since 
tbe battalion Is formed of four companies 
the distance will be four times as long, 
with a trifling additional distance for 
space 

Tho regiment is formed of four bat¬ 
talions, the brigade of two regiments, tbe 
division of two brigades To each divi¬ 
sion a regiment of cavalry Is added The 
artillery has, in place of company, the 
term battery, and one battery consists of 
six to eight guns. A division might have 
four to eight batteries at its command. 
A company of engineers, u squad of 
cyclists and two fliers and an additional 
train will constitute the full complement 
of tbe division 

All this understood, we can return for 
a minute or so to tbe examplo of Jim 
and Tom to get the necessary momentum 
for our first attempt at a war game. 

Strategy and Tactic* 

At thot moment when the diplomatic 
Intercourse between the two boy* has 
ceased, their minds were set on ways and 
means by which each could acquire the 
aim in mind. 

To use an authority, according to Clause* 
vita, strategy Is the science which teaches 
the art of applying battle to win the aim 
of war, and tactics is tbe knowledge of 
directing the action of the arms. There¬ 
fore, we could state that strategy Is the 
planning of the war and tactics Is the 
fighting It out. Whereas strategy might 
not be influenced by certain battles, vic¬ 
torious or otherwise, tactics concerns it¬ 
self with even the smallest skirmishes 
among advanced posts. 

This will make It clear that between Jim 
and Tom, very little strategy was wasted, 
and their main actions belong, mm or 
less, to tactics. 

Let us suppose that the scone between 
the boys took place in the back yard. 
Jim was sitting on the fence end Tom 
wss Issuing against the shed waU, a few 
ttfrMtteN *m pass 


A company In column and tn Hue 
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A BoRMtfcsM* Balt fcr Goavcytaf 
Sc^ar in Bole 

T HE gigantic conveyor belt ehovro In 
the accompanying illustration U of 
peculiar Interest for the muon that a 
■toiler belt hai carried 2,000,000,000 
pounds of sugar. 

Confronting a sugar refining company 
some ten years ago was the problem of 
catching and carrying 125 pounds in a 
lump from a fall of 4 feet, at the rate 
of 8*200 per day The solution of the 
problem was arrived at In the form of a 
36-lnch, seven-ply belt, which was Installed 
at that time Since Its Installation it Is 
estimated that the belt has carried over 
2 *000,000,000 pounds of sugar before ex 
hlbiting any signs of wear True the 
belt Is an enormous one ami represents w 
large Investment, but the service It has 
rendered is said to hare exceeded nil ex 
pectationa* 

Recently, the same sugar refinery In 
stalled the new gigantic belt which ap¬ 
pears In the accompanying Illustration 
The man shown standing beside the belt 
Is 5 feet 11% inches tall The belt is 
1,448 foot long, 80 Inches wide and weighs 
11,083 pounds. 

It Is claimed that, estimating eight 
hoars run without any delays, a bag of 
sugar will drop into the belt every nine 
seconds, and If the speed of the belt Is 
such that it can make 26 to 27 solutions 
every eight hours, the bags will rest at 
intervals of 12 feet apart At this given 
spoed, therefore, the belt will carry a 
continuous load of 60 bags or 7 500 pounds 
and every nine seconds its bea\ily bur 
dened surface will receive the sudden Jolt 
and strain caused by 125 pounds dropping 
4 feet Such service is unusual in Its 
severity and certainly ample proof of 
the astonishing strength of the belt 

Electrically Operated Coal Cutter of English 
Design 

T HERE recently has heeu brought out in England 
an electric coal cutter for whkh many interesting 
claims are made, in fact, the machine is said to repre¬ 
sent the very latest progress In equipment of this 
nature 

The new machine, which Is known as the Pick Quick, 
Is of the rotating cutter bar type It is designed to 
occupy as Httlo space In height as possible, so that the 
nmchlue can bo made to work upon coal scams of slight 
thickness—as low as 16 inches, for instame, and it is 
adapted to all the different conditions which are to be 
met with in this class of work, thus permitting of its 
operation In cases of exceptional difficulty where other 
types of coni cutter fail to work sutlataetorilj 
Either alternating or 
direct current motors are 
mounted on the new coal 
cutter depending on the 
nature of the current sup 
ply available in the mines 
The motors are of an uu 
usually rugged construe 
tlon and provided with 
casings to effectively keep 
out dust and moisture 
The motor drive is laid 
out so as to work in an 
easy manner, and there is 
an absence of shock when 
the tool grips as sometimes 
happens with other types 
of coal cutter Such Is 
•specially the case with 
the alternating current 
motors, and the three- 
phase motors of the coal 
cutters start up with a 
•mail current and allow of 
being a squirrel-cage arms 
tore, this being of course 
of a much more substan 
tia! bund, and It Is claimed 
that the collector ring 
armature, which was re¬ 
quired for other machines 
using a long cotter bar, 
can now be dispensed with 
Owing to tha fact that 
there la ty gripping of the 
cottar her In the present 
case, the motor does not 
need to he deafened for e 



A gigantic conveying belt that is destined to carry over two bUlkms pounds of sugar 



An English coal cutter of the rotating cutter bar type, electrically operated 


heavy overload, which Is obtiomdv tin advantage 
The Tick Quick coal cutters are made iu throe dif¬ 
ferent sires according to the kind of work which is to 
be done and the power of the motors ranges from 12 to 
26 horso-powor The motors operate on 450 volts for 
both the direct and alternating current tjpes, and re¬ 
quire from 22 to 50 ninperes Thn net weight of tbe 
machine wiih the medium nlfctsl cutUr bur is from 
1 4 to l s tons It may be added hero that the adjust¬ 
ment of the machine and tutter bar can l>e carried out 
so as to ndapt it for working In different positions* 

A Gasoline Shovel which Helps Unload Ore 
Ships 

I N order to expedite the work of unloading ore 
ships with nn ore hmuller there ban bc< n cm 



Tin In hi M etas 


m akJp, tfwstaf s untai dml Is i 
torn As r —hum toman it wHUa no 


ployed a considerable number of men 
In the past, whose duty It was to 
sho 1 * 11 ore from the remotest corners 
of tbe hold towards the Jaws of the 
ore unloadtr Obviously, this feature 
of the unloading nctMtles has added 
coiiHhUrubly to the expenses of handling 
ore 

No\s comes a substitute for the human 
oro huwHcrs in the shape of a gasoline 
8 h«\cl As may be se«n in the accom¬ 
panying Illustration this machine consists 
of u substantial three-wheclod truck 
drlun by n powerful gasoline engine 
Th< operator Bits iu front of the englue 
^here he can obtain an uuobstnuled 
view of the nhtn el mantar mounted 
In front The slio\cl may bo ruined or 
low* red by means of cubic* that wind ou 
a drum 

The gasoline shovel is so designed and 
Constructed as to admit of ready tuameu 
Vi ring about the hold of an oro ship 
The ojoTHtor can shovel ore from the 
runup st corui re to a ignition within con 
venit lit nacb of the ore nnloadcr which 
dh>H through uu often hatchway Not only 
does the gasoline shovel replace a number 
of nun in this form of work, but it also 
accomplishes the task In a shorter time 
limn the usual allotment of laborers to 
iuch ore vessel. 

Special Coarse of Instruction on 
Storage Batteries for Naval Men 

L AST Fall nn electric storage battery 
manufacturing concern of Philadelphia 
initiated a scheme of Instruction for the 
ofUct rs and men operating the submarines 
of the 1 nlted States Navy As a result, 
during the months of November and Do- 
remix r each of these men spent one week 
in hearing lectures on storage battery 
design and operating delivered by the en¬ 
gineers of the battery company and were 
also given instruction in shop methods. Over 100 
officers and men took this course. About five weeks* 
time was devoted by the concern to this work, and the 
men and officers expressed great appreciation of the 
help thus received. 

The course of instruction was originally laid out by 
the storage battery concern and approved by Admiral 
Grant cUUf of tho sulminrlne “Flotilla," and his 
aide Captain Yates Sterling, Jr It was then 
sanctioned by the Hon, Josephus Daniels, Secretary of 
the Navy 

Since the storage battery is a vital feature of every 
modem submarine and usually the least understood of 
all the equipment of such craft, the course of Instruc¬ 
tion that has been glum the naval officers and men in 
this subject Is hlghlj commendable. 

Rapid Development of 
the Tileflah Industry 

I N IU Investigation of tb« 
IHiRHlhllitlca of the tile- 
flail industry, the Vnlted 
Stales Bureau of Fisheries 
finds that there Is some 
renHon to believe that the 
fishing grounds extend 
some distance toward Cape 
Ilnttcras although up to 
the present time they have 
been developed only as far 
south us about tho latitude 
of Atlantic City Iu the 
extension of the field the 
tone In which both the 
depth and temperature are 
suitable is probably much 
narrower than farther 
north 

The commercial fishery 
for tilellsU continues to 
develop* During tho 
month of January 308,000 
pounds were landed at 
\«w York In 17 trips by 
six Ashing vessels, or an 
average of 23 400 pounds 
per trip This is un In 
innao of 135 per cent 
u\ i r the amounts landed 
during December The 
price remains uniform at 
an average of about six 
cents per pound to tbe 
fishermen. 


for the purpose of bringing the 
i of the ere unloeder 
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Strategic Moves of the War, March 3rd, 1916 

By Our Military Expert 


T HE omlnnns quiet of the pert few month* on the 
lulmuhod fiout* was broken Ht laid as expected, 
■With another attempt to maintain the Initiative, Ger¬ 
man) hue hurled at least eleven army corjm, half a 
million men, against the defenses of Verdun, the key to 
the entire French position south of Itluluut. 

It 1* entirely conceivable that the prlro In blood that 
must tie exacted from the InuiKhlng of thlH venture 
would be justified by success The direct road to Furls 
from Mete, the shortcut line of general approach from 
Germany proper, Ilea through Vtrdun It covers the 
Jiue of the Mouse, It controls most Important lateral 
railway conummhatlons, it la the keystone of the great 
deft naive arch outlined hy the positions of Kheims, 
Verdun, Toul and Kplnal, even Bolfort on the south 
most dank But It is almost Inconceivable that with 
the present development of the defensive In warfare, 
Verdun should fall France has learned nut to place 
its faith In mere defensive walla—an error that ma 
teriolly shortened the Frnneo-Fruwdnn war The 
cupolas, parapets, emplncunents and turret** of rteel 
and Concrete which stud tho various forts about Ver 
dun, sro by no means tho principal n Bunco They 
house guns, and only grmt umirnle slulls may de¬ 
stroy them, oh at IJege Namur and Mnubeuge Vet they 
must be destroyed ere triumphant Infantry, the back 
bone of an orim, can sweep over them In assault sue 
cossfully But the trenches and approaches through 
which reinforcing troojw may stealtldly bo brought to 
a threatened point safe from the curtain of lire lnevl 
tably i>ourod in from hostile guns to prevent rein¬ 
forcing of the Urn, are the arteries of the system 
Line after Hue of treuih, with shelters and bomb 
proofs, are strewn broadcast In successive lines The 
first may fall and if the enemy continue to pour in 
troops, the second, the third, the fourth, until a gap 
appear In the Hue of forts, hut the toll will have been 
so heavy that only prohibitive resources In flesh can 
win through 

When its present position in the line is considered, 
It is evident that Verdun, defensively Js more of a 
detriment than mi asset to France As the Bottre 
salient, peaked at AfihiU juts into the French line, 
so does the Buutts dc if cant sector Its rounded nose 
encircling Verdun, project salleutly into the German 
ilue It forms an initial point for tho undertaking of 
attack upon Met* should the Entente decide to assume 
the offensive, it Is a danger, a thrent But to man 
this Verdun salient the French line must be extended 
to almost double the length It would Iw were the lino 
straight niross from the A/yot*nc to 8t Mihiel, re¬ 
quiring double the numl**r of imn to occupy it 
Germany’s object in this attack Is then probably two¬ 
fold, first, to make the effort to break through and 
pour unending legions ujkju Paris, and 
so materially affect the general situation 
that terms of peace may be more readily 
considered by the Kntente, or even bring 
the war to an end Secondly, in default 
of success in enlirely breaking the line, 
bur by gaining possession of Verdun and 
the salient, the position might be ma¬ 
terially strengthened at a saving In much- 
needed men to hold it and conn*! the re 
tire incut of the French lateral positions 
to a less threatened line In that event, 
tin menace against Meta would be re¬ 
moved 

Tho Kaiser has launched his attacks 
dlrwtlj u[xui the Veidun sulient, with 
Huflklcnt titrnmiHiration of activity to 
north and south tu bold opposing troops 
in place wo that relnfnrmucut* mn> not 
1 h HtilpiHHi uv\a> and hurried to tho eu 
Hungered sector 

The objective appears to lie the north 
ern flank of the salient The reeogulsed 
mnnmr of attack of such a position is 
to bnttir in the shies and if possible, so 
thnatiu Its defenders bj a oul-rfi aoo as to compel 
tlulr s|>eed\ ntlrtmenL 

Tutntv foils ami tldrtj some smaller defensive 
vvoiks foiin the tun into of ihe Verdun defenses Far 
Hunt nilvnmwlof tin forty In thudlnatlmi of Met* ex 
tvpi foi Ukhu works Houiewhat to ihe southeast. Ft 
t U 1 lmutmnoiit Ml Ufort tin combined sustained rain 
v.r hIu U umit uud KiimU poured In bj tho German bat 
t* i ii m and th« mad iiNSiiuIts of iufnutiv regiments, 
nfUr the Outtr lints ol lair* ndmunts hold with com 
jmniilvoly light fore* had Ua n driven hack The orig 
pint Hue ran from (’oionimm on the Meuse almost 
umtwnrd th*n wvp.ul lo Hu smithtnsi bound Omes. 
It \\jim thrust buck on tin light lit tin \iclultY of the 
riv< r until it In' through t *mim» mov* Brabant to 
Sttinofeucux, thence niwlwuul to Buuimout mid OrneS 


and beyond. The defending line to the westward of 
the Meuse was then compelled defensively to retire to 
Belllncourt, Forges Kegneville and ChampnouviUe at 
the river agalu, as the troops to the eastward wen* 
forced back toward tin southern extremity of La Cote 
de Fouvrc, south of I/nivumont, south of Fort de 
Doha union t almost to the lines of Forts de Sauville 
and de \aiix 

A blinding snow storm developed after the attack 
was launched whioh, while it may have aided the at¬ 
tack by the ooncialment It afforded also made rapid 
advance ImiHwHible Along the southern and eastern 
sides of tho I reach salient attacks were also made, but 
tho result achieved at the moment these lines are writ¬ 
ten seems to indicate merely a demonstration in force 

The outer shell of the first defensive line has scarcely 



Relation of Verdun to Paris 


been cracked Without doubt effort will be mAde to 
reduce tho various forts wllh heavy artillery, and thus 
wld<n the gap, but there still remains to the east of 
Verdun a number of forts and many, many trenches 
Back of those tho Meuse flows, a forbidding nHturnl 
obstnde And the bulk of the Verdun forts Ho west 
of the Meuwe behind the river and tho assault 
There is another way of di fending Verdun how 
ever beside u mere passl* e dofense-~the counter attack 
It may l>e the plan of that wise military council, the 
Fremh General tftaff, to i*rmlt Germany to batter 
away at the gates secure In tho strength of tho de¬ 


fenses, and wear the attackers away hy the process of 
attrition 

But it does not seem unreasonable to expect the 
delhorv of u counter attack at some other point pns- 
sibh to tile north, less probably to tho south, near 
Belfort Th*re in massed now In the vicinity of Ver 
dun the flower of the Kaiser’s hosts, veteran corps 
recalled from the Balkans and from the Russian front 
Their places have doubtlw* been taken by reserve corps 
where necessarj, and while it Is Improbable that other 
lines have boon material!) stripped elsewh«ire, there 
probably remains no great body of reserve corps to 
burry to another threat* ned point 

kt iff l a ml must have at least a million wen on the 
Continent- more likely a greater number, France jnust 
have at least three aud a half million men under arms. 


With the front from the Channel to BwHaerfand hstd 
in the enormous strength of 7,000 men per mile, a moat 
liberal estimate, a million more ate sttU available for 
utilisation in attack. 

No one dares say that this will be dona Of should 
be done, France has fought her fight, and fought It 
magnificently, and with the fragments of detail we 
possess In this country It would be the height of pre¬ 
sumption to pretend to issue self-important dogmas as 
to what should be done. It is only suggested that at 
the moment on opportunity seems to exist for a vigor¬ 
ous counterthrust, perhaps upward through the Cham- 
paffoe, perhaps eastward through Artois and FioorUe 
toward 6t Quentin and Oambrai, or along the Oise, 
less probably, on account of the barfler of the Vosges, 
well to the southward through the tronfie of Belfort 
toward the Rhine valley and Strassburg. At the north 
a successful break through Dlxmude and Vpres would 
compel the German evacuation of lAUe and the section 
Of the line to the southward 

And the other fronts jaust not be Ignored If Russia 
ha* come back, as Is currently reported, If Salonikl Is 
held in the force they say Is there, the recently organ 
l*ed allied Military Council, the Kntente general staff, 
may call for a concerted effort on every front that wlU 
shake the foundations of Europe, 

Demand for New Peat Fertiliser in Englind 

T HE commercial demand for homogen, the new peat 
fertiliser that is being experimented with In the 
United Kingdom, is already greater than tho supply, 
according to a report published by the Canadian Depart¬ 
ment of Trade and Commerce Offers at $78 per long 
ton are being mndo, but the plant available for produc 
lug the fertilizer Is limited 
Experiments at Kow Gardens and at an experimental 
station in the l An Valley have given some remarkable 
results. Plants apimrently dying have beon restored 
to more than nurmnl growth Four potato sets, weigh 
lng a few ounces in nil, placed in a small box of moss 
litter and watered once a week with the extract from 
bn* terised peat, produced three pounds of potatoes In 
eight weeks One tomato plant so treated had 16 pounds 
of tomatoes on It at one tlmo At the experimental Hta 
tion in Lea \ alley 18 cucumber plants treated with 
manure and boue meal yielded 484 pounds of fruit 
Klghtren others gro* n In 0 parts of ordinary soil mixed 
v*ith 1 of bacterlwHl peat gave 044 pounds of fruit, 71 
pounds being marketed before a single cucumber was 
ready from the other crop 

Tobacco Fertilizer from Indigo Plant 

T HK residue of the Indigo plant after the extraction 
of the indican, known commercially as indigo, is 
used in the Karachi consular district 
of Iudla, and probably also in other 
parts of that country, as a fertiliser for 
the tobacco plant This substance is 
known us “ seeth ” 

The roots of the tobacco plant require 
free iiccess to air Seeth breaks UP the 
ground In a way to allow the sir to pene- 
trato Experiments have been made re¬ 
cently by the Agricultural Research Insti 
tuto In Pusa, India, with the object of se¬ 
curing better results from seeth The 
substance has been used for years by the 
natives, but little scientific work has been 
done in India until the last 10 years, The 
experiments so far indicate that tobacco 
soil in which seeth nnd bits of broken tile 
or broken chatties (baked-elay water Jars) 
are mixed produces better crops than soil 
under no special treatment 
Tho cost of the treatment mentioned 
above Is moderate and the results achieved 
warrant the extra expense. A plot of to¬ 
bacco land near Pnsn was treated in this 
way nine years ago and has shown 
marked superiority over adjoining plots ever since 
Indigo has had a remarkable “ bloom ” rince the war 
began, and tbe amount of seeth available has increased. 

Cleaning Machine Part* Without Use ef Bynri se 

F rom Germany comes the report that machinery and 
parts of same may be cleaned quite as satisfactorily 
and perhaps cheaper without benslne or beusot than hy 
the old method. The following is recommended * 

The parts of machines should he boiled in soda lye, 
then brushed while the lye is still hot, and afterwards 
rinsed In hot water Caustic soda Is recommended as 
better than ordinary soda, since It causes the fat or 
grease to dissolve quicker In order to dry the hot 
parts It is generally only usomary to let the HWJfitaf 
particles of water evaporate. 
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ITM oditors are not responsible for statements mod* 
4m the correspondence column Anonymous eommuni- 
cations cannot Os considered, Out the mamas of corra* 
spondants %vill 5e %withheld trAen so desired. ] 

CooMrrtog Pubic Water Power 

To the Editor of the Bcncimnc Auxucah 

I writ® to ask your help to defeat a roost sertoos 
Attack on our public resource® Since the fight over tbe 
Aleak® resources wa* won there has not been so press- 
lug a threat against the conservation policy as tbe pres¬ 
ent effort Id Oougreaa to give our public water powers 
/or nothing Into monopolistic control. 

The Shields Bill, do? before the Senate, gives to tbe 
lK>*er inter eats without compensation the use of water 
power on navigable streams. The amount of water 
jnnver these stream* will auppply Is larger by far than 
oil the power of every kind now In use In the United 
States. It pretends to, but does not, enable the people 
to take back their own property at the end of fifty 
years, for In order to do so under the bill, the Govern¬ 
ment would have to pay the unearned Increment, and 
to take over whole lighting systems of cities and 
whole manufacturing plants, Private corporations are 
authorised to seise upon any land, private or public, 
they choose to condemn, 

Bills which gave away public water powers without 
due compensation were vetoed by President Roosevelt 
and President Taft The Shields Bill would do pre¬ 
cisely the some thing to-day 

Another water power bill, the Ferris bill, relating to 
the public lands and national forests, was In the main 
a good bill as It passed the House. As reported to tbe 
Senate, It encourages monopoly by permitting a corpora 
tton to take as many public water power sites as it may 
please Under It the corporations could not even be 
kept from fastening upon the Grand Canyon, the great 
■est natural wonder on this continent This bill takes 
the care of water powers on national forests from the 
experienced and competent Forest Service and gives It 
to the Interior Department, thus entailing duplication 
and need loss expense 

In my opinion, there la undue carelessness as to tbe 
disposal of public resources at present in Washington 
The water power legislation now before the Senate Is 
too favorable to the men who, as Secretary Houston’s 
admirable rooent report shows, control through 18 cor 
^rations more than one half of the total wuter power 
used in public service throughout the United States 
The water power men charge that conservation ham 
l>era development. The Houston reitort shows, on the 
■contrary, that the most rapid development is In the 
national forests, where conservation Is beet enforced. 
On the other hand, 120 public service corporations own 
and are holding undeveloped and out of use an amount 
<if water power equal to four fifths of all thore Is de¬ 
veloped and In use by all the public service coriwratlous 
in the whole United State*. 

As 1 said In on open letter of January 20th to the 
r resident 

Natural resources lie at the foundation of all pre¬ 
paredness, whether for peace or for war No plan for 
national defense can be effective unless It provides for 
adequate public control of all the raw material* out of 
which the defensive strength of a nation Is made Of 
these raw materials water power Is the most essential 
because without electricity generated from water power 
we cannot manufacture nitrates, and nitrate* are the 
basis of gunpowder There are no great natural de- 
[HMits of nitrates in the United States as there are in 
UUile It would be folly to allow the public water 
l*owt*rs, which can supply this Indispensable basis of 
national defense, to pass out of effective public control" 

A concerted movement is on foot to break down the 
•mnservatton policy Feeble resistance or none at all is 
Mug made by official Washington* Unless the press 
and the people come to the rescue, the power interests 
are likely to This Is a public matter wholly re- 
•moved from political partisanship Tour help Is needed, 
Jind that of your paper For nearly ten years this fight 
for the public water powers has gone on. We ought not 
io lose it now* 

GimSD PlIfOHOT. 

MiKord, Pjttw County. Pa* 

N entnUbrfqg {feperflocrafl lime in Cement Mortar* 

To the Editor of the Scientific Amemcan 

In on® of the July numbers of the ScuNTirio Aum- 
< Ait yon fair® published an article about the neutralising 
of the sup e rfl uous lime in cement mortars. 

Kindly note that the Dutch engineers and architects 
have been dolt* this for many years, however, by the 
very simple method of adding M tr $m" to the mortar 
“ Tras M ia a pnmians of first order, and it is obtained 
by grinding Good tnffstonos ar® found in 

volcanos, p**® to* beat tw * war And* 
reach, In 4m**ux, And hero Iff Java on the Moeria vol¬ 
cano. 


If tras Is added to the cement mortars, the concrete 
remains even In seawater absolutely intact, and for 
many, many years its surface will remain aa smooth as 
if new 

The reason I write you the above is that In America 
doubtless tuff stone also Is found, Matthhu 

Boerabaia, Java 

Tbe Canals of Man 

To the Editor of the Scientific A Mexican 
In Prof Russell a Interesting series of aitronom 
Ual articles he makes the statement that the Canals 
of Mar* can " only be seen with instruments of very 
high power" .Scientific Aujlbican, January 29th 
page 120 This statement is perfectly true with 
regard to the great majority of the canal*, but there 
are a few that can be seen with a very modest equip¬ 
ment, and, in fact, have been seen here without 
difficulty In our 3-lnch finder with a magnification of 
180 

Thinking that some of your readers might be In 
terested in looking for them and satisfying themselves 
of their existence by the mo*t convincing of all possible 
arguments—that of seeing them for themselves—I have 
computed the time* when two of the most conspicuous 
ones will be visible In March. They may be seen for a 
couple of hours before and after the competed time* 
The computation is for Eastern Standard, those u*lng 
Central Htnudard must subtract one hour from the 
figures given In the table, those using Mountain and 
Pacific Time, two and three hours, respectively 


e 



Telescopic view of Mart 


1916, ESI 



Day 

Hour 

Minute 

Wednesday March 8 

6 

39 

Thursday March 9 

7 

16 

Friday March 10 

7 

52 

Naturday, March 11 

8 

29 

Huuduy March 12 

0 

06 

Monday, March 13 

9 

43 

Tuesday, March 14 

10 

20 

Wednesday, Mnrili 15 

10 

67 

Thursday, March 16 

11 

34 

Friday, March 17 

U 

10 


With a good 3-lnch telescope the difficult* of seeing 
them depend* chiefly on the condition of the atmosph* re 
at the time A high power should be u*ed and a night 
selected when the stellar images are good and there Is 
little twinkling Great clearness Is not nec< *wir> and a 
light hare over the heaven* may even be an ad\antage 
rather than otherwise The accompanying sketch will 
give the observer an idea of what should be seen The 
left hand canal is named Thoth, the right hand one 
Nllosyrtls, while the very black spot Is called the Hyrtla 
Major The brilliant elliptical spot at the bottom is Hie 
northern polar cup 

WmiAM H Fickmiwi 

Harvard Astronomical Station Mandevllle, Jamaica, 
B. W I, February I4th 1916 

The Need of Organizing Our Seeourcea 

To the Fdltor of the Scientific American 
I have read with extreme Interest all President Wil¬ 
son’s speeches made during hi* recent tour, and tbe one 
that I think should appeal to all sober-minded citisens 
is the one he made at " Kansas City " on February 2nd. 
I will quote from his speech 41 Some men In Washing 
ton are questioning if we could get the 000000 men for 
Which the Government la asking" Would they volun¬ 
teer! Whj, I believe you could raise 000 000 men In al 
most any state. I believe you could get 0,000 men right 
here In this audience* 


We have got voluntary enlistment In America, and In 
looking at tbe recruiting table* for the last five years 
it seems as If the army doe* not attract many Of our 
young men to the ranks Jo mo this seems perfectly 
natural The American loves his Independence, and he 
likes to bo free at all times to go where and do as he 
likes but ouco he Joins the army hi Is held for his time 
of service and this does not apjFeul to the average 
young mao 

There 1* not a shadow of a doubt that let the country 
be In any danger there would nevir hi m\ Inik of good 
spirited young men to make a large enough aruij to de¬ 
fend our rountrj and our rights But wlmu trouble 
breaks out nowadays It do<n *o very smldenlj and very 
often from entirely unexi»octed dlreitioiiH 1 (t us take 
an example of Great Brltnin. 8hc thought hi rw if per¬ 
fectly protected by her huge navy and still with her 
voluntary enlistment systtm she maintained a regular 
army about equal to our own and btfur* three months 
of war wore over she hud lout almost ewry one of her 
old enlisted officers and men of the ngulnr nnm ) ng 
land has had no trouble getting recruits up to n certain 
stago, and it is not the lack of nun so mm h a* It Is a 
lack of organisation that has held her back and she has 
had all her lessons to learn since the war started It 
must always bo borno In mind that once the cull for 
volunteers goes out, tbouHuud* of men will leave their 
work, no matter what it Is and Join the military ranks 
for training and it will take many months to get your 
men so organised as to keep your factories working to 
their caiwclty Great Britain has had to recall and re¬ 
place thouaumlH of men from the trenches who were 
good tradesmen and who enlisted at the first call, and In 
this way the whole organization of the country was up¬ 
set from the very beginning 1 trust the army observ¬ 
ers that we have In Europe aro learning all they con 
ulMiut the industrial difficulties as well as the war ex¬ 
periences of the contending armies Of course, we are 
practically self supporting and that no doubt counts, 
but events travel so fast that the first few weeks very 
often count most I will quoto a paragraph taken from 

The London Times History of the War," January 11th, 
1910 

With the on t break of war came a remarkable ruah of 
recruits to thn colors. No better evidence of Enclands aa 
prepereilDoeM for war cad bo imagined than the complete Jack 
of any adequate provision for dealing with this ru»h During 
the first week of thn war pathetic scenes wore to be witnessed 
at thn rmruHIng stations After hours of weary waiting, 
sometime! In heavy rain It was no uncommon thing for a* 
many as 7UO mtu to b« left standing outside one ■ tat ion a Ion* 
when the doors wire ilotted Nothing could exceed the enthu¬ 
siasm of the would be recruit* On August 10th it was re¬ 
ported that 1,100 men had been enrolled In London alone la 
the previous 24 hours and that BOO or 600 had been left over 
Large number* of reservist* applied to extend or renew their 
seme* One officer of tbe new army started with three offi¬ 
cer* one a young regular and two straight from the officers 
training corps. Upon them fell tbe duty one wet night, of 
receiving about a thousand recruits nearly all quite raw who 
were deposltid by train at the depot There were about 40 to 
60 tenta rmdy, but there were no blankets, practically no ar¬ 
rangements for cooking and the new recruits hail nothing but 
their civilian clothes and their enthusiasm Think of it you 
who have managed a big office or factory you who have organ 
ited political campaigns or governed schools and colleges A 
thousand miscellaneous, unknown men from every class In 
society from a hundred different trades s hundred different 
towns and villages of whom a mere handful bad the least 
conception of military discipline and all of whom were glow 
log with the rather beetle enthusiasm of patriotic self sacri¬ 
fice In late autumn and winter It rained and round the 
huts which had taken the plate of the original tints tba 
trampled earth turned Into loose mud a foot d«p which oada 
tb camp intolerable*' 

Now, would it not bo a good idea for Congress to ap¬ 
propriate a few hundred thousand dollars and print 
hand hills to be put up in every post office the bills to 
be divided off Into columna and got ivory pntrlotlo 
citizen to enUr hi* narno ami answer the following 
qiiotiUon* Ago citizen, or not Occupation Have you 
been accustomed to a rifle if go, what make? Ilavs 
you got 300 rounds for same? Have you an automobile, 
If so what make? Age of same Seating capacity 
Can you handle dynamite? Have you good knowledge 
of roads, woods trail*, water spring*, swamps bridges, 
and natural obstaclos within 10 miles of your home? 
Can you rid» and drive? Have you telephone connec¬ 
tion? Would you be willing to attend a weeks field 
drill every year in your district? Would you be willing 
to enlist your services In case of need? If so apply to 
(nnmo nearest mrultlug offices) Now aa this Is a 
voluntary anny system what better way is then of 
finding out just whi re your willing men arc and to keep 
them in tomb Then If they left that district to ad¬ 
vise tbe postmaster and then re-enter tin !r names at 
their next town or village T am sure the tliouannds 
of officers from the military academies wuuld take de¬ 
light in giving mi n n w*h k a drill lu numbing trench¬ 
ing first aid etc lluri is not a finer body of men in 
the world for nmluinl for soldiers The avirag® 
American is a good shot, can camp anywhore, and a 
great number of the country workers are expert bridge 
makers and dynamiters Let us take oar lesson now, 
and at all costs h t us be prepared not by only having 
an arm* of 500 000 men hut by having the whole couu 
try and resource organised Let this Ik* the first plank 
in every political platform The absolute safety of our 
country Be prepared. 

K An demon 

Sebrtgo Lake 
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Modern Bread-Baking 

The Loaf Untouched by Human Hands m the Process of Making; 


T HE baking of brorul from flour or pan.hod gralim 
by menu* of heat is tho most nnelout of luimun arts 
Calcined rcmalna of bread, ninde from coarsely ground 
grain have licen found In tilt Swiss l*nke dwdilngs 
Egyptians during the reign of Hfrodntns baked eloti 
gated loaves of bread ulikh had (urioiistv enough 
seeds HprlnkUd on tin top tike (Uir modern rj* breads 
In the extarnllniiH of I*niii|toll lomcs of hr( nd wire 
dlneoveriHl round In form and stami^d with tin hiihtm 
name ItolUrs for Hlfting flour dome sba|)cd <j\uih and 
|hh Is for (barging and discharging llye 
ovens, not unlike Uiohc used b> Imkors to¬ 
day have utso Ihk*u (X( muted from the 
ruins It is remnrknbk that an industry 
producing sudi an tni[x>rtnut coimrasllty 
Ss bread, and on industr\ old us (IvlH 
Ballon Hstlf should lmv* d(\ doped ho 
■lowly until nmipimitholv rocint unrs 
Pmlmblv no oth« r iradi Ims mad* such 
■low progress ns had the talking lncluslry 
qp fo the hist quarter of the nlnetiHiitli 

oeiiliirv JIuMonr during the Inst 25 
yearn it hna mud* uiurwIouM a<l wince- 
nn ntH through flu um of uutoinnth inn 
chlnerv and (lie at lent Ilk. dt v( topmr nts of 
Its processes A few wars Him* It was 
estimated that 20 i»er u nt of all the bread 
consumed wns prod iced bv (In b«k*r— 
the other HO ]>* r cent Ixing baked in (lit 
houu Tills condition In rapidly (hanging 
and in the \i ry m nr futun nt U n«t so jH*r 
wnt of all Ihe 1 1 read bakid will U pro¬ 
duced In modem sanllary hakrrlea IU 
cent Inwidiom* and silent Ilk dlHco\eilcs 
tho establishment of sunlight hukeries 
with their scrupulous (UhuIIuckh the snnl 
tary handling of Ihe finished piodiut amt 
the modern system of dtllwrlng fresh 
brtnd each day nnturuily enough stimu 
late th< |n< renslng d* inn ml for bnktrs 
bread Tlie popularity of the imml will 
continue to lncmiKo la* a use of the con 
■taut Improwment of the product, due to 
the baker’s Utter knowledge of fernien 
tatlun Utter kuow lodge of all the 
Ingredients enttrlug the loaf, more sani 
tary methods of production, and because 
of the absolute cleanliness in tilt hon 
dllng of the Imked loaf 
The modern linker uses an absolutely pure uniform 
grade of flour, pure com pressed y emits (Instead of the 
uncertain ferments which cause sour uml otherwise un 
desirable fermentation), pure water and the liest avail 
able material for shortening, dough kneading mm hint*, 
regulated so as to produce uniform mixing and a nni 
form temperature of the dough devices for maintaining 
a uniform temperature and humidity of tho fcrnionta 
tlon room, und complete automatic machinery for scaling 
the dough into loaves, molding them Into tho desired 


shape placing them into pans and conveying them Into 
the men and out again He has also recognised the 
value of the wrapping machine which wrai* iaeh indi¬ 
vidual loaf tu germ proof i»per, keeping it absolutely 
pur*' and clean until it reaches the consumer 
Ihe greatest triumph for modern baking has resulted 
In the development of a completely automatic plant, by 
which the bn ad, during tho process of manufacture, is 
positively untouched by human bands This achieve- 
na nt Is all the more noteworthy because of the dlfljcul- 


tics that were overcome In constructing a machine that 
would handle such a plastic and everthnnging mass as 
the loaf In Its formation 

This automatic plant Increases tho capacity of the 
bakery lowerB tho cost of production, imam* the ut¬ 
most cleanliness for the finished loaf, and produces a 
pure uniform, nutritious and wholesome loHf of 
hr* ad 

Of no little Interest too, la the manner in which the 
raw materials are hnndled before reaching tho auto¬ 


matic plant The flour on arrival Is usually stored in a 
cool, dry, well ventilated basement for three or four 
woeks to condition and give It the proper age. When 
ready for use, It is dumped Into a hopper to be conveyed 
to the top floor of the building where it is delivered to 
the blending and bolting machlnee which thoroughly 
mix it and, nt the same time, remove from it, wood, 
nails, fiber, etc., before It Is automatically weighed Into 
the kneading machine. The other ingredients—water, 
sugar, shortening, salt malt milk and yeast that finally 
become the flnlshod loaf—are also weighed 
automatically Into the kneader which 
works and churns them thoroughly Into 
a uniform mass of dough, absolutely the 
same throughout in temperature and com¬ 
position. 

A continuous blast of cold washed 
air passes into the mixer and acts 
u)>on tho dough during the mixing 
This whitens the dough materially, aids 
In developing the gluten, and Cools the 
dough which would otherwise become too 
worm under tho high speed mixing The 
dough Is mixed lfi to 26 minutes and is 
then discharged from the kneader into a 
trough, where It is left to rise three to 
five hours In a room abundantly supplied 
with sunshine and fresh air and the tem¬ 
perature under perfect control During 
the rising the dough l>ecomc« permeated 
with mrbondloxldc gas and the glutinous 
muLrial Is highly developed so that It 
produces a loaf of maximum value The 
matured dough Is then dropi>od through a 
chute Into a hopper below ready for tho 
automatic plant 

The hopper delivers tho mass of dough, 
often weighing over 1,500 pounds, to the 
dl\ ldlug nuu hine, which scales off six 
loaves at a time and always of uniform 
weight These six loaves are then de¬ 
livered to the rotary turning In machine 
which molds the dough into a round maw 
nnd nt the same time closes up the pore* 
of the dough by putting a soft outer skin 
ujhuj it. This prevents it from sticking to 
the boxes of tho first proofer into which 
it Is dropped. The proofer consists of an 
endless series of boxes, six each, and 
each canvas-lined. Here the dough, through oxidation 
and loss of moisture, develops a soft outer skin 
making It possible for the rounding up machine, 
which receives the loaves automatically from the 
first proofer, to mold the dough perfectly into a round 
ball The dough comes from this machine completely 
closed with a firm outer layer nnd passes continuously 
to the second proofer by a conveying belt which drops 
it into an tndless condor provided with canvas lined 
boxes (six abreast) Here the dough remains, each 


iC 



Discharging a batch of doujh from the kneader Into a trough In which the 
dough Is left to rise 



Dough rising fan a well ventilated sttftflt room 
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ptoc* £q Us Individual tog* tot truvds eontinuouriy for 
fifteen minute*, expands gad recovers completely before 
it is automatically delivered In regular succession to 
the m o v i n g machine. This machine molds the loaves 
and satomatically places them into pans, which In tarn 
are ccmreyod to the steam proofer The dough now 
expands to the desired height In the open pen before 
entering the oven to be baked The steam proofer is 
so constructed that any desired degree of humidity or 
temperature can be attained. When the plant ia In full 
operation the proof box carries 4,000 loaves and It 
never empty—loaves enter continuously 
at one end and pass out at the other, 
ready for the oven. 

This brings us to the Anal step of the 
automatic plant—the traveling oven. This 
is the most wonderful achievement of the 
whole process The loaf of bread which, 
up to this stage has been kept so scrup¬ 
ulously clean and pare and developed to 
the highest degree possible under modern 
scientific methods, now goes to the oven 
for Its completion Into a nutritious and 
wholesome loaf 

It Is truly a wonderful sight to sec the 
continuous stream (5,000 every hour) of 
unbaked loaves automatically enter the 
traveling oven at one end and emerge 
from the other peifoctly baked loaves, 
most attractive in appearance with their 
golden brown color and charm:ti rlzod by 
their uniformity of also and composition 
Meiy precaution necessary for the pio- 
ductlon of a perfect loaf has been taken 
In constructing this o\ en. The top or hot 
tom of the loaf can be baked more thor¬ 
oughly, If conditions so require, by merely Anion 

pushing or pulling a damper 

Steam can be injected or -- 

withdrawn from the oven at 
will and, by pressing an elec¬ 
tric button the sjwod of the 
oven can be Increased or de¬ 
creased. 

The nice, crisp, well 
brow nod and thoroughly 
baked bread Is then—-as it 
comes from the oven—nm 
veyed to another floor, uhu 
ally below Here it travels 
continuously on cauvas belts 
until it is thoroughly cooled, 
before being wrapped by 
wrapping machines, which 
wrap each loaf with a 
dust-proof and germ proof 
wrapper This Insures for 
the consumer a clean, pure 
and wholesome loaf of 
bread. 

The advent of the auto¬ 
matic baking plant adds an¬ 
other decided Improvement The 

for the production of better 
bread. It comes rather opportunely since, 
at this time, the public is demanding 
cleaner, purer and more sanitary food 
products. The modern baker realises this 
condition and Is ever ready to meet it by 
Installing such devices which will ini i 
prove hla product The rate nt which the 
automatic plant Is being Installed In this 
country is truly astonishing—over fifty 
have been Installed within the last five 
years. A New York company was the 
pioneer in this field and was the first in 
this country to adopt it Juit as it was 
the pioneer In establishing sunlit and woll 
ventilated bakeries, and mechanical de¬ 
vices for keeping the bread absolutely 
pure and Oietn during the procem of msn 
ufuctum It was also first in maintaining 
research laboratories for developing the 
science of hreaddnaking. 

The Current Supp l ement 

T UtO frontispiece illustration of the 

current issue of the SfcncsTiino Ain®- Wrappln, 
nun ByrnsMisr, No, 2097, March 11th, 
lWfl, is an interesting picture showing the construction 
of a large sewer that was built of reinforced concrete, 
the valuable materia) that la being so widely adopted in 
place of bride and stone masonry, and which is being 
applied to so many purposes. The accompanying article, 
which is mastrated by diagram* show* some structures 
in which reinforced concrete bds been employed and 
how it (a used* Another article describes and illustrates 
fytfM tot* Amount of otocrete paired for the 
extentft foundations of the new Field Museum, in 
OhtaMD* WM h*adl#& Ibe two arfctolag are quite char* 
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acterlstic of modern engineering methods. The Btruc- 
Isrc of the Earth Is an able paper on a subject in 
which interest will be undlmlnlshed for many years to 
come. Oceon Jemperaturcs In the I idnify of Icebergs 
tells of some Investigations made with a view of waklug 
posslhlo sufer ocean irrigation, and includes the ex 
a ruination of the salinity of sea water ami the detection 
of bergs by echoes, American Built iMcomotitis 
Abroad descri!** and Illustrates a number of mmhlneu 
of different types that hare been recently built lu 
American shops for foreign users, showing interesting 



Automatic rounder-up and proofer handles the dough In a human-Hke way 
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The baked loaf being automatl cafly discharged from the fra reflag oven 



Wrapping machine which wraps each loaf with germ-proof and dust-proof paper 


composite designs. The paper on The Importance of 
Geographical Research Is concluded. The Galorimtter 
09 an Interactcr of Life Processes is a brief study of 
the fuel requirements of the human Individual In health 
and in disease. 77w Development of Military Small 
Arms briefly reviews the history of portable fire arms, 
and Is by a recognized authority on the subject It is 
fully illustrated. Concussion Blindness describe* a 
serious trouble resulting from the nearby explosion of 
heavy sheila and mines, which has come into prom 
inence of late In the war areas of Europe. Other valuable 


articles in this Issue nre The Uses of Tungsten, Auto¬ 
matic loom* ( um mg in China, J\wteurtrtd I (ilk in 
the United titattx and Qdatine as a Food for the People 

Compressed Paper for Shoe Soles in Germany 

I I is reported on irilabh authority tlml ou account 
of the wunity of bather a substitute consisting of 
compreHtMHl pm*r with a thin leather <ring has boon 
Used for shoe Holes lit ( enimn\ Hit price of this 
product 1 h ghui us 70 wats ]>er ]mmiih 1 and tho wure« 
have been udurtiHcd as being consldi rnhlv riuaper and 
moie lustlm, than bulla r II Iuih Ihhmi 
nsurialnod that tti 1 m ndw rllmim nt lmw 
o\er, la not unuot ami 1 lu publb lias 
been adrised ammllugh t nsirupubuis 
(balms using (hew paper noli* him U*en 
warned against mlshmlini, tla publb 
lu a reet id nit et ln^ of l hi Jhiurd of 
Guild* In I b gnlt/ it wiih claimed (but 
raw hides art ri»ea|wr now than Ik fort 
tho war, although u ]>nund of lenllicr Htlll 
costs $1 Ik) to $1 1KJ Iht mfomd 
slaughtering of cuttle and (lu ojHiilng of 
new sources of snpph lm\c udtltMl to the 
leather sto* k of Germain thus maintain 
lug eompurathtly moderate* prices for 
this commodity 

Contest to Improve Housing Condi¬ 
tions of Immigrants 

W ITH the aim of arousing Interest In 
the suhjwt of housing conditions of 
Immigrants lu Industrial towns, as well 
ns to product carefully worked out and 
cMitirriy prut limbic housing plans and 
stnmhmls which It will lie itosslhlc for 
ke way employers and workmtn and communities 

alike to demand and insist 

----n ujion thi re has lieou ln- 

auguruted a housing tmu 
IK tlthm and puhllc t xhihltbm 
undu tho auspice** of tho 
National Auh rb animation 
lomujltteo with tho codje 
oration of the \arlous so¬ 
cieties and institutes of 
anhlGcts and engineers 
Prlsis uggr< gating $2 lOO 
are offered for plans, 
sketches grouping and ar¬ 
rangement, for the housing 
of Immigrants in industrial 
towns. The prizes are 
divided into two groups. 
The first ewers plans for 
the housing of workmen in 
industrial communities not 
exceeding a population of 
35 000 Entries in this claw 
include plans for (1) single 
family houses, (2) com 

blued family and lodging 
oven houses, which will permit 

separation of the family 
from the lodgers, Hnd (3) tarding 
houses or roniinunUy dwellings for umu 
Iters of single men or of single women 
Tho second group offers prices for a satis¬ 
factory substitute for the <1< railed freight 
and cnttlu cars now used to house con 
structlon gangs on railways 
In announcing the competition, tho 
Committee calls attention to the fact that 
new communities clustered around new 
industries are being produced In this 
country with phenomenal rapidity It Is 
the small Industrial town nt present, not 
the largo rity, In which the congestion’* 
problem of the country Is centered Men 
flock by thousands to places where there 
are plenty of Jobs—but no dwellings. 

Norwegian Cannera to Manufacture 
Tin Plato 

T HE fish taunt rs of Stavanger, Nor 
way, who hate been trvlng to bocomo 
Independent of foreign countries for their 
oof paper supply of tin plate, have lx*m successful 
In thrir uttempts to secure sulficUnt 
capital for tin erection of a rolling mill la their city 
More than 30 000 tuns of tin plate nre used annually 
in the Ktnwuigtr district alone- The plana for the new 
mill will proride for yearly prndiu tlon of at least 10 000 
tons This t nt* rprlse will cost intiro Ilian $1000(100 Hnd 
will employ J00 to 500 men Tho electric machinery to 
be Installed will produce 1000 hnr»e*|>ower, but tho 
maximum production will probably not be reached for 
throe or four years. No attempt will be made to begin 
construction until after the close of the European war 
because of the difficulty of obtaining raw material 
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Ww Vessels Lost by the Central Vowers 


T nP ‘ openta « «* »* f**t nt toond own*™ the 

T"? T #1 P °" W to tbe »»*M. Howww, the 
rimkViiK to deceptive lu that tha actual fighting value 

of tor fleet waa acarcely one half that of thTsinguah 
fliKft The addition of the fleet* of the aevetal Power* 
engaged to that ot the main naval contestants has not 
perceptibly changed this proportion 
With that logical and patnetaklug reasoning that ha* 

rtd!a* UtohCa C ' Pty yerumn ihUVlaty effort, It was de- 
Ctuea not to dispute the mustery nf the hoiih a 1th the 
disproportionate force* n\ tillable, but to dltqMiie them 
In certain other Une* no hh to more neurl> employ tho 
total enemy force# under hoKarrtoua eomlllloim 

ftueh naval actions ns ha\e octurriMl wlit rt dlupro 
portiuuate force** were engaged him* mcnltiM iu the 
prat(leal annihilation of the weaker iiiilagnnlat and 
demonstrated the wlwloin of the polio adopted 

At tho outbreak of (he war the German# found them 
Helves with important ships lu two louilltUs where they 
were hhakt'd off from homo jcorl# In tin Medllerrn 
noan the “ Goeben and the * Breslau were hard 
pressed by both the h remit and tin British flfHds In 
those waiters Then sucooMHfulh clueloel their op]*onontB 
and reached the then noutrul waters of Turkey without 
an engage ment 

In subsequent ojterntlons with the Turkish fleet 
around Constantinople and In the Black Sea there have 
been nuiuerttus reports of the destruction or serious 
damage of these vessels These reports lmio pot boon 
confirmed 

Iu the Pacific there was the cruiser squadron off 
South America The first engagement of their own 
choosing resulted lu the destruction of Admiral Orad 
dock’s cruiser squadron, '1 be English then dts]>atched 
a squadron under Vice-Admiral flturdee, which finally 
encountered the Germans off the Fnlhlund Islands and 
sunk the Bcbumhorst T and “ Guelsenuu’ armored 
cruisers* and the light cruisers Lcipslc and Mini 
berg” The ‘ I»rewUn ’ wn* driven back to the I’nciflc, 
where sh« was tluuily dwt roved 
The remaining war vesuris of Germany annble to re¬ 
turn home were employ (Ml as commerce destroyer* until 
destroyed or Interned to avoid engagement with enemy 
war vessels The spectacular character of their work 
ond the fact that American cltlseim, American \easels 
and American merchandise were Involved in tho cap- 
tures cuiwmI special Interest to be taken In the careers 
of these comnurcs raiders Tho ’ Linden ’ “ Karls¬ 
ruhe,” and “Kaiser Wilhelm dor Grosse” were sunk 
while engaged In this work The converted cruisers 
* Brins Kitel/ “ Frederick und ‘ Kronprlus WUhelm ” 
sought refuge in Hampton Itoads aud Involved oowjld 
era bio diplomatic negotiation on tbe part of this conn 
try until finally Interned 

Eventually all of the vessels engaged In this work 
were disposed of 

The first offensive naval effort on the part of the 
Central Towirs in home waters consisted In the sowing 
of mines Several of the mine layers were lost lu this 
operation, the principal one Mug the kdnlglti Louise ” 
The enemy ships destro\ed l*y mines and the restrie 
tlon of navigation effected, amply compensated for the 
losses sustained 

Nnvul oittrailonS In the Baltic find the situation re¬ 
versed with the Germans dominating In the opera¬ 
tions tin re the cruiser Madgdeburg was lost, and it 
is rti>orled but not couflrmod that a battle-cruiser of 
th( “Moltke * class was torpedoed in the nttutk on 
Itlgu in conjunction with the laud ojtcrntloug for tho 
capture of this ]>oLnt lu the great drUe of last yenr 
If trm, this would form the most hu|K>rtuut naval loss 
of the (entrul lowers. In tho Turkish naval opera 
tlons the success of the laud fortifications aud mines 
was offset by the sinking of the battleship Messu 
dveh ” and Harburossa” by submarine attack, and 
the loss of the * Mejldkh" by a mine 
Tin major losses in the Black Sea were in Turkish 

troop ship# 

The attempted raids on the English const were 
mopped tn the destruction of the "Blneriier” and the 
Injuries to (he baltle-crulsers whose speed was sutfi 
oient to render such n raid possible However tho 
ihanus nri (hat they would hnu* been discontinued 
W*< nu**< llu da magi posslbU to lufiht was so small com 
pami In Hu risks imolvcd 
The nttuks on the part of the English on the Ger 
mnn flii t it It* bases lum renultcd lu tho destruction 
of the balthslilp “Pommtni und the protected cruls 
ers Mfllnr **Kblu * and trlmlm 

I he major nnval efforts of the Teutons bare been 
in the submarine mmpnlui dlre<t<Ml mainly at com 
mine It I" prolmhlo that (h protection nffordod the 
\lll<d high sen fleet and transport scnlce by their 


Wl her Allies were shown in our last Issue,—Burros] 


pmentefl * gn*tor toll of war 

vessel*, 

The auxiliary petrol service has been very effective, 
and the number of U boats destroyed has been variously 
estimated at from thirty five to seventy-five. Which 
ever total is correct the initial activity on a large scale 
has been followed by a period of comparative quiet 
In recent times tbe Mediterranean has offered the best 
field for their activities, due to the immense problem 
of troop transport for Gallipoli, Saloniki, Egypt and 
MesHjtotumla 

The announced intentions of the Goman government 
would Indicate that a sufficient number of submarines 
was again mailable to pursue with vigor the campaign 
agahiHt commerce which had temporarily lapsed. 

In the naval war both sides have shown great daring 
and ingenuity Tbe greatest possibilities for property 
distinction rest with the Central Powers, owing to the 
amount of ships of the enemy exposed to attack and 
the difficulty of protecting the vast expanse of water 
which 1* utilised for thin commerce 

The present status of naval operations leaves the 
Entente In control of the situation, with the Central 
Powers mainly endeavoring to harass aud destroy com¬ 
merce which the Entente control renders possible 

A large number of smaller vessels of little military 
value nml numerous destroyers have been sunk in the 
occasional encounters in the various theater# of nmal 
operations 

A complete lint of all vessels lost forms an Imposing 
total for tiff contestants on both sides of the struggle. 
Of the casualties known and reported the Entente 
Allies have the larger number of more Important ships, 
However, the Gentral Powers have not reported any 
vessels damaged from internal or external cause exceirt 
when engagements wtth the enemy have occurred Also, 
numbers of Cenirul Power u-ssels are listed hs sunk 
on the official rei>orts of their enemies only 

Altogether, the offensho power of the contestants has 
not lam materially changed due to the casualties in 
currnl In carrying out their imvnl warfare The real 
and Important changes In tills respect are the Vessels 
which have beeu added to the fleets since the outbreak 
of the war There has been great activity in warohip 
building There have betn important departures in 
types and construction duo to the lessons the various 
actions tiave taught. But of the numliers built or the 
departures made very little hus been permitted to filter 
through to the outside world 

A New Use for the Seismograph 

By Hobart G. Skamtt 

T HE seismograph as n menns for determining the 
duruflon and the violence of distant earthquakes 
has served Its purpose for a long time Latterly, a 
series of these have been so employed that they could 
locate by triangulaton tho approximate source of the 
disturbance This, of course, being deducted from com 
man knowledge of well-established 1 faults’* in the 
earth’s crust Through these combined agencies earth¬ 
quakes thousands of miles away have been spotted, go 
to speak But now comes a far more uovel adaptation 
of selsmologicfll instruments, this time os a military 
aid 

Prof Bilar, an Austrian scientist of repute, and for 
the pn*t 20 years an investigator of selamologleul prob¬ 
lems hnw hud recourse to bin special Instruments to 
record tho earth shocks due to gunfire It just so 
lmpiM’ns that his work of latter years has been at 
1 ullmth where he has been in charge of tho seismic 
ohunntory Now T aihnch Is about 60 miles away 
from one section of the Isonao front where ths 
\ustriumi and tho Italians ha\e buttled so desperately 
There some of the heaviest artillery duels have been 
fought, and knowing something of the awful might of 
modem ordnance it Is not surprising that the sensitive 
Instrument* at the Lnllmch Observatory have felt and 
recorded some of tho tremors that have passed through 
the earth after each bombardment 

l*rof Belnr has wutched Ids seismographs day by 
day as the struggle raged anil through them he has 
been able to gi\e Hie world the first “autographic war 
records’ Itom of earth shocks following the firing of 
hen\^ art tilery Su< h readings may not seem at first 
blush to huvw any practical value, but we are Informed 
that from a military ]>olnt of ylew the facts are quite 
to the contrary The seismograph has really proved to be 
a sort of sitcntlflc spy and capable of telling Imme¬ 
diately things of the utmost Importance about the 
enemv’s strength und tho distribution of bis batteries. 
This Is really tho climax of on extensive series of 
exjjeriments 


About eight years ago, Prof Belar approaches tbe 
Austrian military authorities and laid before them a 
scheme for the military use of the seismograph At the 
Instance of Archduke Leopold Salvator, Inspector-Gen¬ 
eral of Artillery, tests were promptly undertaken, and 
the results were decidedly astonishing* The first meas¬ 
urements for determining accurately earth shocks doe 
to artillery fire were made at Gurkfeld, In June of 
1907, with especially constructed instrument* In order 
to get as complete n series of records as possible, the 
f seismographs fit that time were placed at different 
ranges from the guns and howl tiers. Topographical 
conditions were also taken Into account The graphic 
records disclosed a marked difference between the 
shocks following the discharge of the weapons and the 
Impact of the projectiles The tremors Induced by the 
“ kick ” or recoil of the piece are commonly recorded in 
the form of short waves which look something like the 
last three letters of tbe word “ shift M written by band, 
while the wave motion resulting from the explosion of 
a projectile on Impact Is much longer and has the ser¬ 
rated appearance of a hastily penned u unwritten.” 
It was found possible even to distinguish the direction 
of the source of the vibrations and also to establish 
the caliber of the gun If the ottserver of the seismo¬ 
graph had available a comparative diagram based on 
previously studied effects of different slsed weapons. 

Tbe apparatus now employed by Prof Belar, which 
is hurdly bigger than a typewriter and easily carried 
about, Is so responsive that the Inventor Is able to 
identify any street noise and by a glance at the record 
can tell whether the cai *e of the registered wave was a 
cab, a team of horses artillery drawn through a distant 
street, or a train of cars. The records are such that 
a person once familiar with them—like a stenographer’s 
notes—con see at once what caused them 
It seems that Prof Belar can readily distinguish the 
earth shocks occasioned by Austrian guns from those 
produced the foe s weapons. That the modern mount 
of siege pieces and the like do not materially lessen the 
blow delivered to the earth is proved by the fact that 
the recoil of the prssent-day gun Is hardly less notice¬ 
able than that of the weapons supported on the older 
carriages. This Is something of a revelation. Again, 
it seems that the apparatus is capable of making a 
record which is a visible index of the number of fans 
employed on any flrlug line. 

Of course, the Laibach Observatory is too far removed 
from the Isouso front to make legible records of the 
sort Just described, because the observer, for that pur¬ 
pose, must be within 85 miles of the firing Une and, at 
the same time, Bhould be in tolepbonic communication 
with his own artillery so that be can Isolate the wave 
records made by the foe s ordnance Such is the gen¬ 
eral character of tbe apparatus which Prof Belar has 
constructed for field service It seems to be well estab¬ 
lished that the Austrian authorities aw very favorably 
impressed, and well they should be, for what Is mow 
important than to be Able to locate the enemy’s bat¬ 
teries and to determine the number and the caliber of 
gnus thereof? The study of earthquakes has in this 
case led to both a novel and an extremely ingenious 
adaptation of the seismograph 
Prof Belar has gone still further, and a modification 
of his apparatus U used for the detection of the ap¬ 
proach erf enemy craft, and especially for giving warn¬ 
ing of the coming of submerged submarines In this field 
he has recourse to a 4 feeler,” as be calls it* carried 
well out from the shore and placed under water—the 
“ feeler connecting with tbe detector or seismograph 
on land. The vibrations set up by the beats of the 
propeller of the advancing vessel are picked up by the 
“fooler,” and the character,,of the wave-records on the 
recording cylinder serve not only to distinguish broadly 
different kinds of vessel* hot to locate their positions 
and distance away* 

Cheap Ffrepnrf lUrtbi^fa Demand to 

A CORB ESPONDRNT writing to the Comment Re- 
pot ta from Manila recently states that the problem 
of a cheap roofing material which will be fireproof and 
suitable to replace ulpa and grass—the roofing materials 
of the poor in the Philippines—has not yet been solved. 
There are many acres of short-fibre asbestos In the 
Islands, but as yet no machine or process hgs been de¬ 
veloped for turning this raw material, which is to very 
accessible places, into suitable roofing. 

A local cement factonr turns out s good product, and 
the asbestos beds are on the same island. Modern ma 
chinery tp work the combined material ipto required 
length* and thicknesses, as sreO as the mImm top m*k. 
Ing the combination, la wahtsd. 
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RECENTLY PATENTED INVENTIONS 

These mlmtina are open to al) patentee* 
The notice* nre Intoned by special a r range- 
mi nt with the Inventor*. Term* on applied 
linn to the Advertising Department of tbe 

Hi IKNTirif \UKBITAS 


Pcrtalalnf to Apparel 

1MGING t r RooKice Roy 3B4 Coving 
ton \n Thin Invention relate* to losing* for 
military and nrhf'r jMirjHHu h end Inc* refer 
iffiu mort parthutarly to n legging which 
< nmpriee* a body having uu underlying nnd 
an overlying part the part* having <o acting 
locking member*, both concealed by the over 




LEOOINO 


tying part The legging can be used by sol 
dim cqm at rliiim Inihter* and other* I* (ft 
pahle of the u*p« In wbh b leggings are ordl 
narlly put I* xtrmig and durable In light In 
weight and la comfortable when % urn and at 
tractive lu appearance 

MATERNU\ HK1H1 —0 lUtu 510 OLh 
Ave , N<w ^ork N Y In thl* class of skirt* 
It la nectsaury to *ll< r (lu appenranci cither 
by the gradual enlarge men l of plait* or by 
destroying the location of nrlnln arrange¬ 
ment of the fabric and thus di*troylng the 
original balanced effW t of the skirt or for 
other reason* and 11 wa* In orric r to overcome 
this that the Invention wn* conceived 

Electrical Device* 

PROTECTING DEVICE FOR ELECTRIC 
CONDTTGTOnfl — M n Lot mini DOR Iiennant 
Place Toaneck, N J lhls Invention relate* 
particularly to the coda of conductor* which 
are led unfit r ground and prmldee a device 
which will form an efficient shield for tbe end 
of the said conductor at the point where It 
emerge* from the ground, nnd prevent the, 
■a inc from being Injured and guard agalnat 
the admission of water to the conduit or other 
covering of Insulation In whh h the conductor 
Itself la located 

01 Inter*** to farmn 

BERT HARVESTER—A F Dtubiro, Con 
gul Baakatcbewan Canada This Invention 
provide! n vehicle having means tboreon for 
topping tha beeta mean! for raising the beet! 
out of th* ground means for conveying th« 
beeta to a hopper mean* for conveying the 
top* to a basket means for discharging the 
beeta and tops In separate piles at desired 
times and means for rendering tho porta In 
operative at will 

Of toMrii murat 

STREET INDICATOR.—H W Vshnson 
and R. F Li t*. Address Carroll D Smith 
Blue Rapids, Kan A card holder la provided 
having separate cards bearing the names of 
different streets. The cards are supported to 
drop by gravity to a position to bring the 
atreet name thereon into view The cards are 
sustained by mpvable supports adapted to bo 
actuated by electro magnets to release tho 
card*, and co-acting eelectlvo dovices are pro¬ 
vided on the trolley and along tho conductor 
to energise tho magnets for controlling the 
respective curd support* The csrd* are r« 
stored to thUr original positions by lifting 
mean* which In tho preferred form comprises 
an air cylinder and a piston Valve means 
are under control of elm tromagnets automat I 
eally eqergtaed at the proper time 

REFUNDABLE POWDER PUFF —Kaths* 
itta K. Bakslaar, 28ft Main St, Passaic, N J 
This Invention provides a puff arranged to 
permit tho user to fill the puff with anj kind 
of face powder of the user** choosing, to pre¬ 
vent lb* powder from coming out too freely, 
and to allow the user to readily apply any de- 
atred amount of powder to the face and to 
rub it u\cr the d^slixd apace on the face. 

PROM' SHUT—N Bthbbh Gleoeave, 
Wash This invention relates to guns rifle* 
and other firearm* nnd provides a new and 
improved front night arranged to permit tbe 
user to tako c orrcc t aim during the dawn 
or In dark fon.*tx or under other conditions 
in which the ordhuiry front sight become* 
ludiHtluct 

DPHK —H E I vnmctt— Williamsburg, 
Ya The invention r< into* to desks, oapedatly 
those which are used for school purposes 
It pro\ides a desk wUUh may be easily ad¬ 
justed at various lncllnatloun, and which la 
supported at one end Hit desk has novel sup¬ 
porting and guiding mean* for the adjustable 
desk top or writing surface 

BUimiNO BLOCK.—W J Gronkrt and 
W C Rkid, care of Elkhart Musical Instrfl 
ment Co Elkhart Ind Tbe invention Is an 
Improvement In building material and ha* 
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particular reference to a novel construction 
of plastic block Tbe block is so constructed 
with tongue and groove fittings that a wall 
may be erected and perfectly alined without 
the necessity of employing a skilled mason. 

FLUE STRUCTURE —G C Bora* 5000 S, 
Prospei t St Tacoma, Wash The lmprov*- 
ment refer* to flue structures and more par 
ttcularly to one rmltodylng a flue lining and 
blocks so formed as to be rendUy Incorporated 
Into the structure and readily tilted around 
the flue lining In a novel mnnm r to receive 
a binding material securing tbe blocks to 
gotber and to tho flue lining 

COLLAPSIBLE ( (>nF FOR C0NCH1TF 
MIVMIT8— A h Iamhmn Wells Neb 
Tli* pr*M*nl Invention retains generally to 
cullnjodblo crroH for concrete culverts adapted 
In u*i to rr\M_ly support mold boards upon 
which cuhiru or like Htrucfurea ure i roc twl 
of concrete or plantar mutt-rUtin of this nature 
the primary object luring to provide certain 
(tpprow mint* la devices of tld* character 
pirtlc iilurly over this Inventors ro pending 
application No 715 322 and Pahnt No 
1 14 J uilft 

Household Utilities 

t oi i \i sun b roitvi j on cihtkrns — 

( L. Ckahj Lcxk Box 403 Washington Court 
House Ohio IhlH Invention relates panic 
ulurl) to sectional adjustable molds utilized 
lu tile formation of water storage cisterns snd 
other Ntrih lurea of this character, and the 
primary objict 1* to provide an arrangement 
bv whl h n (intern may be constructed of 
rc nu utlllouH mat* rial within the ground with 
out the use of holts, nut* and special tools 
and without the uho of calculating lnstru 
nuutR or nkllkd workmen 

MIRROR LOCK—8 F C oss 1805 Pacific 
Nt lnrllitiii! Ore lhe main object of thl* 
Invention 1* to provide a mirror lack adaptable 
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primary object la to provide a luhricatlbf 
member with means which automatlcslly pro* 
Tent Its rotation within the polity nod oh* 
vlata* tho nocoaslty of sot sc rows dr otfckf 
faattntng mem bars for securing the jam* to 
tho shaft 

WHEEL.—ft. Mien Aim, Cleveland, MUm. 
Tbe Invention has for Its abject to pmidft a 
wheel of tho pulley typo, wherein tho wheel 



comprises a hub a rim and spokes connecting 
the hub and the rim and la composed of 
sections, the hub portions of the sections 
having Interlocking mechanism for preventing 
movement of the portions longitudinally of 
the axis of tho wheel, and the rim eectlons 
having Interlocking mechanism for preventing 
circumferential displacement of the section* 
with respect to each other 

Mbs Mover* sad Their Ac—s*ort— 

PISTON RINt —L B Hicks, Hillsvmo, 
Mo Ihe Invention provides a ring which 
while flexible contractible and expansible to 
permit Its ea*y insertion and removal will 
yet make a fluid tight Joint both between 
the piston and the cylinder walls and between 
tho ring and the piston, and wherein tho ar 
rnngem* nt la such that there Is nothing to 
s< ore or cut the cylinder wall during the 
rc < lpro< ntion of the piston 

KXI LOKION INDU kTOR FOR INTERNAL 
COMBUHliON 1 NG1NEH—C T Uaah Tu 
cumcari, New Mex. Thin Invention rustes 
more particularly to Indicators utilised In 
connection with automohlle and other engines 
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to all styles of dressers having a swinging 
mirror which will lock the mirror at any 
desired angle and which will be simple but 
positive In Its action A further object is to 
provide a device which will be inconspicuous 
upon the dresser frame and so not detract 
from the appearance of tho dresser 

LIQUID SOAP DIHPKNNEIt —A G Carl 
Util, HOW 64th Bt New \ork N Y This 
Invention ha* reference more particularly to 
a device which comprise* a reservoir for liquid 
soap or the like an ejector com in un lea ting 
with the reservoir and operable at the will 
of the user to dispense soap from the reser¬ 
voir snd means for so mounting the reservoir 
and the ejector that on a predetermined pool 
tlon thereof the ejector la inoperative 

M s ckls ta *b 4 MaeksotosJ Dcvto— 

SWEEPING DREDGE.—H H Wwmr, P 
O Box 122 Nome Alaska The main object 
of this Invention is to provide a device where¬ 
by It Is enabled to sweep l*ed rock either 
hard or clay, where tbe water of a stream 
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Is not of a prohibitive depth and whereon 
gold or other placer mineral has been depos¬ 
ited by the action of the water It also pro¬ 
vides means whereby the sweepings may be 
druwo by a concentrator or amalgamator, or 
suitable containing mean* by suction 

COIN TRAY AND LOCK MECHANISM — 
K box and U, S Fox tork Pn The Inven 
tlon relates to a coin tray and lock mechanism 
of the kind suitable for enabling a number of 
persons to severally produce different amounts 
they have collected, readily count the same* 
and place the amounts thus counted in con 
renient shape to be counted subsequently by 
another person and In the meanwhile to 
keep the money fully protected 

lUBRICVTING PULLEY—II G Vanci, 
42ffla Mofflt A vs,, St Louis, Mo This Inven 
tloo relates to means for lubricating pulleys 
applicable to various forms of such polleye, 
wherein the lubricating member la required to 
be locked to tbe shaft of tbe puller Tbe 


for Indicating the exploelons of nach of the 
several cylinders of a multi-cylinder motor, 
the object being to provide an Indicator with 
moans for operating the same under actuation 
of the exhaust gases from the several eylln 
ders, whereby lack of full explosion of any of 
tbe several cylinders may be at once detected 

Railways u4 Tfcatr Ae c assort— 

COMPOUND RAIL.—O C Thompson, 850 
N 2nd Ave, Pboenx, Arts This Invention 
provides a compound rail adapted to be 
easily assembled and Olsaswembled for removal 



COMPOrxn SAIL 

of worn parts, and adapted to be maintained 
Id locked position by action of tha car wheels 
passing over tha rail It provides a compound 
rail Including a resilient filler upon which a 
tread portion In tbe form of a cap or facing 
plate la locked, said cap or facing adapted to 
be removed when worn 

CLAW BAR.—J G Vinson Address W O 
Duncan, Jr, care of W 0 Duncan Coal Co* 
Greenville, Ky The luHnUon pro rides a bar, 
wherein a lever or handle portion Is provided 
having s claw for engaging a spike and having 
pivotally connected with the end adjacent to 
tbe claw a shackle haying a book for engaging j 
tha tia, and having a convex rocking surface 
between the heel and the claw, the pivotal 
connection between tbe shackle and tbe lever 
being adjustable to permit the relative ar¬ 
rangement of the shackle and the lever to be 
varied 


DESIGN FOR A SOCKET COVER AND 
GLOBE FOB ELECTRIC LIGHT FIXTURES, 
—B. Sckwabtuian, 16 Lalgfat Ht,, He* York, 
NY Mr Bchwartsman has also Invented 
new, original and ornamental designs tor the 
following eases Design For A Canopy For 
Electric Light Fixtures Design For An Elec* 
trie Light Casing Design For An Oval Back 
For Electric Light Fixture*. 


Non —Copies of any of these patents will 
be famished by tbe ficmxnrto Anm can tor 

ten cents each "Please state tha nseme oft tbe 
patentee, title of the tav—tton, and dat» of 
this papor 
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Patents 



a. 

Ere* OpUtea as to the nrobaUe patent* 

_ty or so invention will be readily given 

to any Inventor tarnishing nt with a model 
or sketch and a brief description or the 
device in question All commaokwUans are 
strictly confidential Our H«nd Seek on 
Patents will be sent free on request. 

Ours Is the Oldest agency tor securing 
patent* it was established over seventy 
years ago. 

All patents secured through us are de¬ 
scribed without cost to patentee la tbe 


MUNN 4k CO. 
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Annual Subscription Rat— for tha 
Scientific American Publication* 


Subscription one veer 


•300 


Pueioge 


prepaid in United State* end possessions, 
Mexico ( uba and Panama. 


Subscriptions for Foreign Countries, one year, 

postace prepaid ftAflO 

Subscriptions for Canada, postage prepaid 3 75 

Th* Scientific American Publications 

Sciontjflo American (established 1845) *3.00 

Soientlflo American Supplement (eetabUshed 

1870) 5 00 

The combined oubecription rates and ratea to fondgn 
oountnaa, Including Canada, will be furnished 
upon application 

Remit by postal or axpreas money order bank 
draft or check 


Gassified Advertisements 

Advertising in this column la 75 iwnta a Une. No lees 
than four nor more than 12 linra accepted Count 
emti wprdf to tip Una. AH order* must be accompanied 
by a remittance. 
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AQBMTA. BOOft Profit, rrea Kample Odd and SOw 
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Don’t Blame it All on the High 

Price of Gasoline 


T HE COST of run¬ 
ning the average 
motor car is making 
even the careless man think. 

The average dollar spent 
for fuel delivers less than 15 
cents* worth of ride —85 cents 
is burned up in friction, 
dead weight and compli¬ 
cated mechanism—35.9 per¬ 
cent. is wasted in cooling 
the motor alone. 

The radiator of the aver¬ 
age car weighs 75 lbs; the 
water, 48 lbs; fan, piping, 
pump and the rest or the 
177 water-cooling parts add 
more weight. 

This means more horse- 
power in the engine to move 
the car. More horse-power 
means heavier engines and a 
heavier engine means 
heavier weight through 
out to carry it. 

The average water 
radiator contains 
5,000cells and 6,000 
to 10,000 soldered 


joints, to say nothing of the 
bladed fan, geared water 
pump, hose, piping and 
pipe connections—all cost¬ 
ing money for maintenance, 
for care and attention. 

The automobile is a 
mechanism of which every 
part does some work. It 
may not rotate, but through 
jar and vibration over the 
roads there is friction loss. 

The Franklin System of 
Direct-Air- Cooling does 
away with all these encum¬ 
brances, friction, dead 
weight and complication. 

The Franklin Automobile, un¬ 
der practically all conditions of 
dnving, delivers more mileage per 
gallon of gasoline than any other 
car of the same size. 


This is a matter of current fact 
and every-day record 

Franklin Air-Cooling cools. It 
utilizes an ever-fresh cooling medium 
The harder the engine works, the, 
greater the volume of cooling air 
mat is drawn over the cylinders 

Whether the car is standing 
still, moving slowly in low gear or 
going on high speed, the turbine 
fan flywheel is at all times drawing 
in suflicient air to cool the motor 
It does not depend on the forward 
rush of the car 

Franklin Cars are in service in 
the coldest and hottest regions on 
the earth’s surface—in Alaska, 
South Africa and the Indian 
Empire 

They arc m daily use in every 
city in this country and delivering 
to their users more comfort ana 
more economy than any other cars 
they ever owned. 

Get acquainted with the Frank¬ 
lin owners and the Franklin dealer 
in your section. 

Ask anything you want to 
know. 

FRANKLIN 
AUTOMOBILE 
COMPANY 

SYRACUSE, N. Y. 

The franklin Touring Car weighs 
mkf 2 % 6H0pounds The price is $1950 
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W HEREVER you find a Paige 
car, you will find a proud con¬ 
tented owner 

And wherever you find Paige owners you 
will find people of good taste and un¬ 
erring judgment—men and women 
who can readily afford the better 
things of life, but insist upon an ade 
quate return for every dollar invested 
After all is said and done, no amount of 
money can buy more than complete 
satisfaction 

The Paige “Six 46” accommodates seven 
full grown passengers m luxurious 
comfort 

In beauty of line and design, it ranks 
with the finest cars produced by the 
European makers 

So far as mechanical features are con¬ 
cerned, you have only to glance at 
the record of this car for the past 
twelve months 

Without hesitation, we affirm that no 
more efficient six cylinder power 
plant has ever been produced 
The Paige “Six-46“ is powerful, speedy, 
comfortable and — above all—de¬ 
pendable* 

It la a good car—not merely because we 
say so—but because its owners have 
established this fact in the gruelling 
tests of a full year’s road work. 

The price—complete—a $1295 

The Paige-Detroit Motor Car Company, Detract 
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C HEMISTS whose authority is supreme make tests 
every hour, day and night, to safeguard the high 
quality of ALPHA Cement They certify to exact pro- *mm 

portioning of raw materials, thorough burning, and ^ 

grinding to flour-like fineness, and they make sure that mMA j|| | 

every shipment will more than meet the United States Ijtj jjjfflfl 

Government standard and every other recognized test, I TBTH 

Every ALPHA dealer welcomes the oppor- .. 

tunity to sell cement that is to be subjected 
to the most exacting tests for strength, 

because he knows that every bag of J 

flLPHflWCEMEN^^ 

is sure to be of full binding power H II 

In selecting the cement for your farm 
and home impro\ements, is it not well to WHITT 

choose the prod act of a manufacturer w 

whose present-day output represents 25 years of experience in cement- 
dggp making, who has made the chemist a man of real 

authority m all plants, whose system of hourly tests, 
beginning with quarry operations, makes it impossible 
f° r cement of low binding power to be shipped? 

Ask jour dealer for ALPHA, the Guaranteed Port- 
land C micnt, which costs no more than any other high- 
gW MBI^MJj grade cement, and have him give you the Bo-page lllus- 
trated book,“ALPHA Cement—How to Use It, it will 
tell and show vou how to do all kinds of concrete work 
HHHH If vou do not know the ALPHA dealer, write ut, mcn- 
zoning what you plan to make or build Address Dept S 
ALPHA PORTLAND CEMENT CO,, EASTON, PA. 
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| The War Game.—I 

(Concluded from page 878) 
yards away, watching Jim’s movements 
This situation will enlighten us In regard 
to a very Important element that of 
distance* Tom had to co\er those few 
separating yards before he could reach 
his enemy and* in their case, as In mod¬ 
ern wur, this hi tlou had a significance, 
for tlio approaching of the enemy in one 
of the most Important questions. Of 
course Tom knew oil about Jim he knew 
that Jim was a husky lad not easy to 
handle, therefore, to Improve his own 
chances, he took that broom stick which 
stood handy tu a comer 

In war times such Information ns Tom 
had is not so easy to get. The distance 
from the enem> la problemnIleal, and 
to gnin a definite knowledge of Us where¬ 
abouts Is dangerous and difficult, vet ab¬ 
solutely necessary Timely Information 
regarding the distortions of the enemj 
and the topographhiiil features of the 
scene of operations are essential factors 
toward the success of any war This is 
our reason for selecting a strategical 
reconnaissance for the first war game 
This Is also the natural order of things 
first, ae are out for the Information, but 
while gaining it, we approach the enemy 
The strategic reconnaissance develops 
Into a tactical reconnaissance and this In 
due time, Is followed bj the advance to 
the battle the attack and the defense 

A Strategic Rtconnsimnc* of Four Cav¬ 
alry Patrols to Establish tha Strength 
and Disposition of tha Enamy 

In carrying out a strategic reconnnls 
Biuiee two mi aim are at the commander* 
disposal the diHjwbhing of independent 
tnvnlry troojw} for this purpose and the 
use of nJr craft 

The aeroplane will through Its swift 
nees, often solve a problem In 11 few hours 
which, If cm airy alone were used, might 
bike dins* \i vertheless, the influence of 
w<uther and other conditions make it 
lnqieratlve to rely more on the cavalry 
than on air craft Therefore, in this 
article, ne shall handle (he action of an 
Independent ca\a!ry recomioiter 
The aim of reconnaissance Is to get all 
the information about the enemy that is 
available, and to deliver this Information 
safely and quickly to the commander 
Above all, It must 1)© understood that this 
exi>edItlon is not a fighting expedition, 
but, If fighting Is the best means of ac¬ 
complishing the assigned task then fight 
it must be and ft successful fight, at that 
The commander of the independent 
cavalry will receive strict instructions 
concerning his mission, always with per 
feet freedom of action. He must then 
dispatch such patrols as he consider* 
necessary The number and strength of 
these patrols will vary with the clr^um 
stances of each case. The best strength 
for a patrol is ten to twelve men, lafcger 
units would find It difficult to escape 
obsen atlon 

This understood, we shall proceed to 
the first task in the war games. 

Situation 

Captain C, commander of a squadron of 
hussars, Independent cavalry, has reached 
Norrlsvllle, at 6 30 In the morning to un 
dertake a strategical reconnaissance north 
of Nehamlny lUver While at rest there, 
be receives information from a scout 
aeroplane that small patrols of the enemy 
have been seen north of Lookout Hill This 
being important news, he decides to bend 
out four reconnoitertng patrols at once 
For this purpose he selects Lieutenant L, 
Sergeants S and 88, and Corporal C 
These four men he leads to the northern 
edge of Norrisvtlle, from where a good 
view can be had toward the north and, 
after a short study of the country and 
his general staff map (see perspective 
and map) he gives them the following 
order 

* The enemy is approaching from the 
north* Small patrols have been observed 
10 miles behind Lookout Hilt Our main 
force* are 2d miles south. To gain infor¬ 
mation regarding these patrols and the, 
following enemy forces, I an grfng to 
send out font patrols, 

&r»t Patro L —Sergeant 8. oa tbs read 
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Pnrfnct Motor Oporvlion”—*- lb UOSLUk 

The Vesuvius Phif L designed and con¬ 
structed to develop greater power, and 
insure absolute certainty of operation I 
in any motor* voder all condition*. j 
l Mechanically perfect* sturdy and I 
\ powerful, it is-- /1 

\ Guaranteed to ovtftaat the motor II 


$1 00 each. In round m e ta l box. 1 
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Eye comfort for 
reading and distance 

KRYPTOK OUun are a wonderful 
convenience to middle-aged men and 
women who wear glasses 


You can see both near and far ob¬ 
jects through KRYPTOKS with equal 
distinctness Yet KRYPTOKS can¬ 
not be distinguished from single vision 

glasses. 



THE OfflY INVISIBLE BIFOCAL 


end the nuisance of removing your read- E 
mg glasses every time you look across ■ 
the room or at distant objects They ■ 
relieve the tiring strain upon your eyes 1 
canted by frequently looting through B 
your reading glasses at objects three or fl 
lour feet away H 

KRYPTOKS are a revelation to people B 
who are acquainted with the old-fash- to 
loned bifocals KRYPTOKS arc solid ■ 


lenses without seams, line or blur 
They are the only perfect bifocals with 
smooth, even, surfaces—no age-rc veal mg 
vhlon-blurrmg lines, scams or shoulders 

Writ* For Booklet 
“Eyeelght Efficiency** 

It explains fully why KRYPTOK 
Glasses arc universally recommended 
by oculists, opticians and optometnsts 
Pleaae give name of yonr oculist, opu- 
cun or optometrist 

KRYPTOK COMPANY, Inc. 

Ml OM South Build! n« Boot on. Mm. 



A Combination Dovetail 
Tongue and Groove Plane 

This most novel Plane at ona tatting cuts a dove¬ 
tail groove, and in the other setting—* dovetail 
tongue to match. Not only common dovetail 
joints as shown in the iDustration above, but ir 
regular dovetad joints of all kinds can be made 
with its urn. The Operations are atmple and the 
aocqnto perfect fitting joints obtained, both 

WAaSRaSaa"* 11 ' 

.ft.oo 

A rtry practical tool for Pattern Makers, Cabi¬ 
net Makars and Carpenter*. 
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passing Feegonon's farm and across forest 
to ferry and coal mines 

tfpoond Patrol —Corporal C on next 
(Nirallef road leading to railroad forking 
and over railway bridge up north, follow 
log Tlmcum Creek 

Ihird Patrol —Lieutenant L, main road 
Pottatown and thence up Lookout H1U 

rourth Patrol —Sergeant SH next par 
allel road to the west and straight north 

Communication to be maintained by , 
enrh patrol from right to left Reports 
to be sent In until 12 to NorrUvllle or 
main road after 12 o'clock, Pottstown 
Each patrol shall consist of 12 hussars 
Urgent duty, patrols leaves at T 30 sharp 

Consideration 

The plan of terrain Ip on a Bcnle of 
1 Inch to a mile The mounted troops 
<o\er the ground at u WHlk 117 yards, 
at n trot 2Hn vards, and at u gallop 410 
yards per miuute With the trot and 
walk, judltlousl} alternated, they aver 
age five miles an hour Urgent duty 
means more than five mil op therefore a 
gallop at Intervals will bring It to nix 
miles per hour To measure distances, n 
compass Is verj hnmlv but a slip of paper 
marked with five to six Inches will an 
sliver With the paiier curves can be 
easily followed 

Communication among the patrols 
means the way of keeping in touth with 
emh other The maintenance of the 
same from right to left means that patrol 
No 1 will keep In touch with patrol No 
2 , and No 2 with No 3, eti Considering 
that the patrols will be on certain points 
lover two miles apart this can be only 
; accomplished by ew oding men In between 
' High points from whore these connecting 
; links can see and signal to their patrols 
must be utilised One road might he 
shorter than the other, therefore the com 
munlcatton service will influence the 
speed of the patrols Thty must advance 
as n screen, hanging togither The 
patrols, for their own safetj must pro 
toct themsclvt^ against surprise. There¬ 
fore the command* r will send ahead one 
or two men utiri In covered country, men 
will also protect the flanks. In this case, 
except with Patrols 1 and 4, the side pro¬ 
tection is automatic 

All this thoroughly considered, we shall 
proceed to the first question concerning 
the war game 
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On THE ART OP 
KEEPING FIT - - 


Gladstone felled trees. 
Franklin trudged the 
country roads Lincoln, 
Bismarck, Tolstoi—all 
had their own quaint 
methods of keeping body 
and mindfitfor their work 

But what of the man of to* 
day—who has neither the 
tune nor the wish to keep 
fit by such means? He toils 
by day and often long in¬ 
to the night. Social duties 
consume his leisure hours. 
Eventually his becomes a 
case of ^nerves”—or of 
fatigue that sleep alone 
cannot dispel 

A chance to make good 
these overdrafts, a chance 
to replace the wasted tis¬ 
sues, and with that the 
means to revive flagging 
energies and quiet the 
jangunp nerves—that is 
what his body wants. 

And it is at this task of re¬ 
building and revitalizing, 
that Sanatogen has proved 


E 


Itself so efficient ^anato- 
;in is simply a natural, 
leahhful food tonic, with 
proved powers of in< leas¬ 
ing the efficiency of the 
nervous system, of aiding 
digestion and assimilation, 
of ^toning up” the hotly ui 
general in short, Sanato- 

§ en strengthens the Orn¬ 
amental sources wlnt h make 
for health, strength and fitno-* 
Comjtosed of purest albumen 
And organic phosphorus Sana 
to gen offers the system the very 
material—the budding stones, 
as it were—where with to re¬ 
construct, and in perfectly as¬ 
similable form. 

Thousands of physicians use 
Sanatogen even in their own 
families Letters from more 
than 21,000 physicians appror 
in* its use are on file at our 
offices. And there are letters al¬ 
so from prominent laymen such 
as John Burroughs, Colonel 
Watterson, bir Gilbert Parker, 
Ex-Sec y of the Navy Cliandler 
and a host of others, who know 
from their own experiences the 
help that Sanatogen gives 

So you may bo certain tliat 
Sanatogen will indeed he help¬ 
ful in the art of keeping you fit. 


mIomu U *oU by mood drufgUtm • v wryM^rm In I Are. »Ut, from #7 00 
Grand Prim, fntmaOomal Conjrmt of iiodicin*, JWUa, J«JL 



Send for Elbert Hubbarcfs book, 1 Health in the 
Making ” Written In hii attractive manner and filled 
with Ids shrewd philosophy together withcs.pt Ui adrlre 
on Korujtoten health and contentment. It Is free Tear 
this oft as a reminder to address THE BAUER CHEMI¬ 
CAL CO JBG. Irving PUce, New York. 


Sanatoqen 

1 NUORSKD UY OVKU 7.1,000 (I’HYSK'IANS 
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Developments and Quastiona 

L When Lieutenant L reaches the ral! 
road crowing at Potutown, where will 
the other patrol* be and what will be the 
hour? 

(To solve this question, one has to 
measure the distance of Lieutenant L'a 
road to the iioint, then this distance must 
be meusurod on the routes of the other 
patrols Now, it will bo evident that tho 
routes of Patrol 2 and Patrol 3 aro far 
shorter than those of 1 and 4 Which 
of course, meant* an adjustment of the 
march tempo to enable these patrols to 
move forward in communication Approx¬ 
imately Patrols 2 and 3 shall cover about 
four miles iu the hour, to the six of the 
others ) 

2 By tho use of stickpins, mark the 
situation on the map, then find the poai 
tlons whero the connecting men should be 
at the moment Lleutenaut L roaches the 
bridge 

8 Which patrol will havo the most 
difficult task to maintain the conmnuiica 
tlons? (Consider here mainly the diffl 
cullies of the terrain and vegetation ) 

4. Where will Lieutenant L pass the 
river? 

i 6 What is the distance from tho cross¬ 
ing to Lookout Peak? 

Hero the elevation must be considered 
and, since the plan Is designed looking 
straight down, the road Is much longer 
than It appears on the plan 

fi, How will Corporal C act daring the 
passing from the bridge to the northern 
j edge of the forest? (Consider here that 
| the passage of this forest Is dangerous 
and chances for a surprise are great To 
raatotata communications, Is for the time 
being, ahnoet impossible.) 

7 When Lieutenant L reaches the top 
el Lookout Beak, how will he proceed? 
(Ooostytotfeti mu* be given to the fact 
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Know a man by his “hand” 

This book gives the clues to character 
reveakd by every person s penmanship, as 
described by WilJmm Leslie French, the 
celebrated Graphologist It is illustrated 
with fitty specimens of handwriting You 
will probably recognize yours among them 

A now edition u nenjj hetnyr printed to supply 
the great demand If you desire a copy, tt nvtll 
be sent nxntH twelw different patterns if Spence- 
nun Steel Pens on receipt of ten cents 

SPENCERIAN PEN COMPANY 
348 Broadway, New York 

SPENCERIAN PEN COMPANY 

MSBrmuftwftr N*w York B.W 

I endow ten cents for twelve different kinds 
of Spencerian Pens and a copy of the book, 
“What Your Handwriting Reveals, * 

Name_— 

Street No._ ----- 

City- 

8ute, , 
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"Not the natnm of a thing, but thm mark of a service' 



Depend on any lamp 
marked MAZDA 


TUI MlAIflJfO OF MAZDA—MAZDA la tka li iili auik at a wwrW-wid« mHm m nriihi lamp 
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the iiiwM* of MAZDA IWWov, It b Um m 
rflkaQnwti Eh atria Pawyny 


■p Miaht«ta| ud to ibnibria tkk taftnwtlM to th 
MAZDA jWrkdi oNltral la the HaawfMl Laboamtorha ef 

wUdh aaal 


MAZDA nu> anti—r oalj cm lout wl 
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Magical Apparatus 

Grand Book Catalog Over 700 angrav- 


M«» Mo. Parlor Trieta Catalog Fne. 
NARIBKAACO ■■■rfiitirm fir 


t.Re*Terik 


[ fal Corhu Engines Brewer* 

and Bottlers Machinery 
77i« VILTER MFG CO. 

Aft Ctnhn Street Milwmehem, Wit 


Experimental and Model Work 

iWtrWl IwtmntmU «nd Dnc Marhiuwry 
luvenMocu Oovolop*^. 

Special Toots. IHe*. Gear Cutting Ftc. 

HENRY ZUHR, 32 34 Frankfort St. Ne« YerkCRy 


iHESCHWERDTLt STAMP CO. 
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Dl IDDUD Export Manufacturers 
1\UDDL1\ Fine Jobbing Work 
PARKER. STEARNS A CO, 
2M-300 Sheffield Avo , Brooklyn, N Y 
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C ULTIVATING a taste for good 
reading It u much 4 part of 
4 young lady's education as the 
study of her text-books. It sop* 
plements and broadens her desire 
for knowledge. 

Tbs announcements aff tba but aahaola east 
ba found In Sari boar a Munba ovary monk 
If detailed Inltnaitba k li ilwi sdd r asa 



School and 
Service Dep artm e n t 

Sorlbotr Buikfttaf, Fifth Avtnut 
Room ns - - JVefee yorti 


that this hill It the dominating point 
It la, except on the eastern Mope, barren, 
therefore If the enemy is near an undue 
exposure might hinder the pursuance of 
the duty of this recoimulaaanco ) 

8 . I ieuteuaut L, on reaching the pin 
naclo of the hill Imholrta un enemy patrol 
at the corner of tin forest, almost touch¬ 
ing the railroad dam, opposite to a house 
on the hillside What Hill he do? 

(Remember that the main considera¬ 
tion and duty of the patrols is to get ln- 
foimutlon nud not to tight) 

0 Which direction will the lieutenant 
follow to escajrt 1 observation by the 
eneluy? (Consider terrnln situations.) 

10 Iruco with jour pins the positions 
of the four patrols at this moment. 

11 What route will Lieutenant L fol 
low to pass on unobserved to reuch a 
jKilnt be hind this enemy patrol? 

12 Will he send a report to his cap¬ 
tain? 

The solution of these questions will be 
inghnllj solved, from u military stand- 

1 joint, In the Issue of Mnrch 25th 

Tha Raault of tha Rtooniulsunci 

At 4 DM, hi Pottatown Captain C ro- 
cel\ee the imtsodaI rejKirt from Sergeant 
S that on the plateau directly north of 
the coal mines an enemy battalion with 
one battery, two platoons of <u\alry Is 
eucumi>ed, with an outpost on Hill 59 
another at coal ferrv Tills Jutter was 
put out of action by Patrol 1 

No news 1ms been received from Patrol 

2 

Putn»l 3 reports by an orderly, that 
the enemy hHS Hmhuscnded Patrol 2 and, 
cxin pt for two men, till hate fallen or 
been taken prisoners Them two sur 
t Ivors reached Patrol 3, whhh is in touch 
with suj>erlor emm> jmtrols 

News come* from Patrol 4 that It has 
rem hed (Jreenvllle, no mu m\ observed, 
though rltle shots were heard lu the east 

U the same time, the 27th infantry 
regiment, with one batter} has reached 
NorrisWlle 

The next game will deni with the pro¬ 
tection sen lee of this detachment near 
the i uemy, and the tuctical reconnais 
sauce of ludeiiendent cavalry In force. 


Notes for Inventors 

Economical Home Hasting —The ma 
ntpulating of a furnace varies with the 
point of view It may be regarded as a 
pleasant exercise and, if the imagination 
is strong enough be robbed of many of 
Its terrors, or it may be regarded a part 
of the business of life and bo accordingly 
dignllled, bat In considering the eco¬ 
nomical side of the proposition it has 
been Interesting to note after a perusal 
of a very useful Bureau of Mines bul 
letin entitled M Buying Fuel in Heating a 
House," that no suggestions are made as 
to modifying or improving the apparatus 
cither to simplify or to render more 
effectual the valuable suggestions as to 
tiring and otherwise controlling the heat 
lug ilres. There appears to be here a 
field for Invention for those skilled in 
the furnace art in the production of me¬ 
chanical features, which will ntd in carry 
lug out the useful suggestions, as to 
manipulating the fires, found in the 
scientific and at the aume time highly 
practical bulletin But apart from such 
suggestion the bulletin “Mechanical 
Pai>er 97 M contains much that will be 
educational to the fairly expert as well 
as to the beginner in furnace manage¬ 
ment 

Makes Baton Sound a Note.—Peter A. 
Fair, of Helena, Montana, lias secured 
patent No 1160800 In which a baton Is 
provided with a tuning fork at one end 
which can l>e sounded by the operation 
of the baton. 

Death of a Safety Razor Inventor ~ 
Frederick A. Kampfe, well known ae an 
inventor In the safety razor art* died re¬ 
cently in Washington city where he main¬ 
tained a winter residence, Mr Kampfe 
was born In Dresden, Germany, in 1861, 
and early In the modern safety razor 
activity entered the field and has Mike# 
been well known in the industry* . 
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The "BARNES" Positive Feed 




The up-to-the-minute Holder—With six 
points and a “shock absorber ” Worth 
knowing about Send for circular 

MONTGOMERY & CO. Tad Mongers 

105-107 Fulton Street New York City 


WANTED-T0 BUf OR RENT 

—model of Hubfluuine Bauleafaip or Oeean liner UM 
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Rameses. 

A very peculiar 
cigarette. You 
may not like it. 

But be very sure 
that you will 
form a strong and 
definite opinion one 
way or the other. 

The reason for the 
constant changing 
in brands among 
cigarette smokers is 
a certain soft neu¬ 
trality of flavor 
characteristic of 
most varieties. The 

only variation in placid 
mediocrity it on the box. 

If almoat any decent 
brand satisfies yon, you ' 
probably will not care 
for Rameses, "The 
Aristocrat of Cigarettes.’* 

But if you are seeking a 
very definite and dis¬ 
tinctive cigarette, unlike 
others—unforgettable— 
the one cigarette for 
your personal and r indi¬ 
vidual taste then yon 
ate coming to Rsmesss 

Soon. 

ItsiaiHBber.NolindVnsdr 








paEDERIC W Opiums success as President ot The PRESIDENT tarrcll of the U S StedCorporation met- WHILE Haitian to am Mr Jolm (. Mudd 1‘rcsidmt of 
Consumers Company, which serves the City of Chicago* * ing President Johnson of the Baldwin Locomotive Work* ** Marshall hield & C ompnuy, writes a S\ihm sul) 
be attributes, In part, to *our Willingness to exchange bun* at the recent Foreign Trade Convention Speaking of ncnber "I noticed that Syutfm wiu* oin of four nui^i/imiuii 

am method* with other concerns," Hiaartirle* ’Why Cut- Systhm, the Magazine of Business as a monthly convention the waiting room and whin 1 came into hm pmuU office 

tamers Come Back in a recent issue of .Ststtu interested of the buaine#* methods of large and progressive concerns* System was Ihoom and only magazine on ins disk Vn- 

bundred* of thousands of business executives ** Time spent Mr Johnson writes ‘I ha\c got leu i<lea* which are suggest- other business man reports that *t)n a recent tour nf Aimr 

in contributing of our experiences,” Mr Upham nays, “iswell ive and interesting Mr harrell will tell in March System ica's peat distributing centers Sybtfu wm favorably di»- 

repaid by the ideas we get from reading its pages ourselves." the story of how his company hm made partners of its moo. cussed by many chief executive* of largo detriment nIon s * 



r pHIS u a glimpse into the office of Irving T Bush* Presi- 
* dent of the Bush Terminal Company *T have never 
known System to get out an issue that could fail to start a 
progressive business man thinking ” Mr Bush says in a recent 
letter* “For myself I read it and like it—you would find it on 
nay desk often '* 


AN interesting insight mlo the way the President of the 
**“ Regal Shoe Company stimulates initiative among the 
executives of hi* large organization is the statement of Mr 
E J Bliss that - frequently I send copies of System to some 
of my associates and ask them to read what I have found 
most interesting. fersTEM is a bully good magazine M 


TpROM this office overlooking JjtkeMichigan II W Goosard 
*" directs the activities of what lus continued energy has 
made a large year round corset business from a small season¬ 
able one Personally, I find System mighty helpful, Mr 
Gossard says, and I notice also that some of my associates 
are putting Sybtkm a ideas at work with evident success " 



r PHI8 U Charles A Whelan one of the dynamic partners 
x who built up from a small Syracuse cigar stand the Uni¬ 
ted Cigar Stores of today **1110 topics of which System treats 
cannot be left out of successful business. I read it at home, 
but often take Its enlightening suggestions to my office." In 
a coming issue Mr Whelan will tell of some of his unique 
policies for feeling the public buying pulse 


A PERSONAL sketch of Will Lam Wngley, "the man who 
made $34 grow to $13,000,000, appeared in hebruary 
System and many other business managers have already 
profited by WrighVs original ideas This article is one of a 
series in System which month by month is detailing the meth¬ 
ods of the unusually successful men in business, for theinspi 
ration of nearly half a mill ion business men who read System 


rjFNFRAL Thomas Coleman DuPont set the financial 
world agape u few months ago bv selling hi* interest in 
the prat DuPont Gunpowder Company and buying a con¬ 
trolling interest in the Equitable I tft Annuntnct Society 
"Why did you do it? ’ Stbteu naked Mr DuPont IBs 
answer through System a pages rev mini a new conception of 
the business man s opportunity for public service 


WILL YOU READ THE MARCH ISSUE OF SYSTEM? 

B USINESS men throughout the country are plan- Company, Ex-Senator Burton and President Kelsey 
ning to increase sales, collect money, hold down of the Title Guarantee and Trust Company. Nine- 
costs, buy, meet competition and increase their per- teen complete articles of timely interest—six depart- 
sonal efficiency with the new and unusual business ments packed with short cuts—graphic illustrations— 
ideas packed into the March number of SYSTEM, the hundreds of business ideas, plans, policies—m this big 
Magazine of Business. Prominent among contnbu- March issue and all by men who know. If not a 
tors are President Farrell of the U. S. Steel Corpo- regular reader, decrease your expense, increase your 
ration, President Runnells of the Pullman Company, sales and multiply your profits by getting a copy 
President Shonts of the Interborough Rapid Transit of March SYSTEM today 

A »SbA/"? ** Y0UI1 newsdealer sold out, write your name and address 
VJM f S^Y | 5 j M I below, and mail with 10 two-cent stamps to the publishers, 

WCJwCJu^jij A gHAW COMPANY, CHICAGO OR NEW YORK OR, IF ABROAD, LONDON 

TO* MAGAZINE OF BUSINESS 
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Win.n roitls ire huiIr in your 
community build of conciete and 
>011 will have roads that ire ptrm i- 
Hint, satisfactory, inexpensive to 
maintain, roads that will increase 
values, reduce the cost of huilm^ 
and serve you every d ly in the yeti 

Read whit II J Knelling, County 
Highway Commissioner, ol Milw ui- 
kee County, Wisconsin, said 

“Our lilt i of conuetc rends, gtn- 
erilly, foi country toad constnu- 
tion, is shown by the lict tbit out 
of approximitcl) loit)-t\\o miles of 
road to he built in 1913, we will 
build about thirty-nine miles of con¬ 
crete As shown by our repoit, the. 

1 ik re isc in triflu is \uy moked, 
and without i doubt theie is also a 
very in irked inc ie 1 st in proputy 
v dues md guicril prospriity along 
the loads 5 ' 

If theit is anything vou want to 
know about tin eost and m mite- 
n him , h mhgt st itistu s, repaiis th , 

of the M i 1 w a u k e e 
County Concrete Rouis , 

write to Mr Knelling m 

pel soinlly at his office ^ 

in tlie Percies Muilding, 

Milw uikec, W isconsin F O I 


86 Miles of (Concrete Roads 

in Milwaukee County, Milwaukee, Wisconsin 

H FRF, are a few facts about the concrete roads of Milwaukee 
County, Wisconsin, that arc of national interest. Read them 
carefully and remember them the next time roads are discussed in 
your community, better yet, tear out this page, it’s worth keeping. 

( oncrete roads arc hard, permanent roads constructed of sand 
and hard crushed stone or pebbles cemented permanently together 
with Poithmd Cement into an even, solid wear-prooi suihice Unlike other 
“improved' roads in which the broken stone is merely pressed together, the 
coneicte road hardens with age into l monohthie mass which is unaffected by 
the summei heat or tlie spring flood ind resists the weal of traffic Cement- 
bound rouis will not 4 tun ’ in hot weather, mtomohiles will not lick up md 
remove the hinder Ctmtnt is a permanent binder and is an integral pirt 
of the road 

In four years there have been built in Milwaukee County over 86 miles 
of cointete mads These rouis have been built iftcr the most cxlnustive 
mvestigition, ind in preference to any othci type of road In 1915, out of 
approximately 42 miles of new roads over 39 miles were built of concrete 

Milw mktc County has much in common with every community—its roads 
extend fiom the city far out into the country, they receive every kind of tnfhc, 
wagons, ujtomobdes, motorcycles, c irri igcs, and he ivy city trucks The 
concrete roids ol Milwaukee County have increased property values, reduced 
bulling costs, and reduced road taxes for repairs and maintenance ihey 
give satisfutoi) service every season of the yeir, in every kind of wenher 
I he\ ire unaffected by the hardest trivcl, fret from holes and ruts, dustless 
m Summer, dry ind mudlcss in the Spring, open all Winter Why not build 
of conuetc in your County ? 

Tn New' York Stare, the cost of the 16-foot concrete roads, based on 200 

milts 1 nil under cl) conditions in 1914 and 191^, averaged $9,^0000 per mile for all concrete 
work and suifiling Including drainage, grading, etc, the total cost varirs from jfil2,oooOO 
U>tfn;,ooooo per mile Ordiinrv macadam roads cost about ^>00000 per mile, but maetdim 
is not 1 permment road It will soon rut and wear, the binder will wash out, or be sucked 
out bv passing vehicles, running ihe maintenance cost into lar^e h^ures 

The concrete road is inexpensive to maintain The figures from the 1915 

repoit of the Count} Ilighwiv Commissioner of Milwaukee County show an average repair 
and mamti nance cost of but 00 per mile per year Out of this small sum approximately 
ptr mile has been expended for the maintenance of road shoulders, etc, leaving the 
actual road maintenance cost but $ 35,00 per mile . 

When concrete roads art properly laid this low maintenance cost is not 

unusual but eustumiiv 1 he combined maintenance and repair costs cm improved roads, 
other than concrete, of Mass uhusetts, Rhode Island, Count eticut New Jersey and New 
M>rk for n^ht )ears averaged ^0800 per mile per }car 
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CONCRETE 

FOR PERMANENCE 

PORTLAND CEMENT ASSOCIATION 

Ill Weit Washington Street, Chicago 


116 N*w Montfomtry St 
San Francisco 


Ou r well illustrated and in¬ 
formative booklet “PorthnJ 
Cement Concrete Highw av 3” 
will be sent free of charge on 
request, and we invite cor¬ 
respondence relative to con¬ 
crete road construction and 
maintenance 
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Motor Efficiency 



GASOLINE 


ECONOMY 


REDUCED 


CARBON DEPOSIT 


Wbrth 

how 

much? 


Motor efficiency de¬ 
pends largely upon 
lubricating efficiency 
and thaj^4wetfffsi 

deduced carbon deposit. 

More mileage from your 
gasoline. 

More mileage from your 
lubricating oil. 

Increased power. 

There is only one way to 
experience for yourself the 
benefits from a really scientific 
lubricant. That is— use it. 

A simple test should con¬ 
vince you. 

The Lubricating Chart at 
the right which represents 
our professional advice, has, 
for a number of years been 
the standard guide to scientific 
automobile lubrication Op¬ 
posite your car you will find 
specified the correct oil for 
your motor. 

That oil was specified for 
your motor after a careful 
scientific analysis of its ^ 
lubricating require- 
ments by the Vacuum 
Oil Company 


de_ If your car is not listed, a 
pon copy of our complete Lubri* 
»ncy eating Chart will be sent on 
request 

nht An Economical Demonstration 

your 

It will probably cost you 
less than $1 00 to fill your 
your crank-case with the grade of 
Gargoyle Mobiloils specified 
for your car. 

ay to The garage or dealer you 
the trade with has it, or can 

ntific promptly secure it for you. 

r Ask him to empty your 

con- crank-case of its present oil 
and fill it with the correct 
art at g ra( k °f Gargoyle Mobiloils. 

;sents You can then judge for 

, has, yourself the results in—in- 

been creased power, reduced carbon 

ntific deposit, gasoline economy, re- 

Op- duced oil consumption. 

1 find I s not wor th this nominal 
i ^ or expenditure for you to dis¬ 

cover for yourself these con- 
d for tinuous benefits from using 

ireful the oil specified for your car 

'OfZfftj* hy a company whose 
unquestioned stand¬ 
ing in engineering 
circles is world-wide? 


msui 


Mobiloils 

A grade for each type of motor 

In buying Garjroyle Mobiloils from ^our dealer it h safeat to poirchsie 
in original packages Look for the red (mrgovle on the container 
lor information, kindly addne** am mqmr> to our nearest office 


Correct AutfoaobUe Lribriatfm 
Explanation t —The four grade* of 
Gargoyle Mobiloils, for gasoline motor 
lubrication, purified to remove free 
carbon, are 

Gargoyle MoblloU “A" 
Gargoyle MoblloU "B” 
Gargoyle MoblloU “E n 
Gargoyle MoblloU “Arctic” 
In the Chart below, the letter opposite 
the car indicates the grade of Gargoyle 
Mobiloils that should be used For 
example, 11 A” means Gargoyle Mobil- 
oil* A." “Arc" means Gargoyle Mo- 
biloil "Arctic," etc. The recommen¬ 
dations cover all models of both 
pleasure and commercial vehicle* un¬ 
less otherwise noted. 
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VACUUM OIL COMPANY, 


Rochester, N. Y., U. S. A. 


Specialists In the manufacture of High-grade lubricant* for 
every data of machinery Obtainable everywhere In the world* 


Dorm §#f* Brmnm Asa t Detroit Ntw York Philadelphia Mlnjmpotia Boa too Chieato IndlsoapoUa P tm bo fg h Ipeu City 
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Wldeafag the Range of the Fleet’s Eye* By 
Means of the Aeroplane Catapult 

By Hobart G. Skarrett 

E VEN th# layman known t<wiay that aircraft have 
materially altered tiw problems of military atrutogy 
He knew* that they have done thin by reason of their 
ability to speed about aloft and to watch with menaur 
able safety Urn movements of a foe and the distribution 
and kinds of forces at hla command. In short, the aero¬ 
plane has permitted spying from high in the air 
Just what has thus been done for armies in the Held 
will, la the near future, be done for battle fleet* or 
squadron*. The naval air pilot will become an liivuJu 
Hblo aid to an admiral In planning how best to meet hi* 
foe or how, If that be the wiser eonrwo to at old on 
engagement with the enemy’s fighting sliipe AH of thlH 
may sound trite, but such Is not the fact among men 
familiar with the limitations Imposed upon mix al avia 
tlon until of late. 

f I be scflplHuo as a naval scoot should bo able to op- 
(rate from a moving ship ns a bast 1 , and to do thin with 
math the same Indifference to the state of the w» other 
iih Us fellow lu the military service, starting nloft from 
i he ground. Otherwise Its nautical usefulness would in 
no way lie comparable with that so splemlldly dis¬ 
charged by aircraft In the 


i (‘moved and placed permanently aboard the UBS 
“North Carolina n It Is from this ship that seaplane* 
have repeatedly been launched In the past few weeks In 
the open sea and with the armored cruiser underway 
Despite the fact that one of the older and heaviest of 
the service aeroplanes has been used In these trials, still 
the catapult has answered admirably and hus taken 
care of the load imposed uinm it again and again This 
point is suggestive, because the weight fn<*tor may 
be taken to represent either u long range scout or a 
lighter seaplane equipped with bomb-dropping ap- 
iwratns 

In principle, the launching device consists fundit 
mentally of a car propelled along a narrow gage truck 
1 ism this car rests the seaplane, and the aircraft Is 
secured to the vehicle until the latter reaches the tml 
of the runway When the car stops the seaplane is 
automatic ally released, and the acquired Inertia suffices 
to sustain the Using machine until Its proiiellerH are 
able to proxhle the necessary propulsive effort As n 
rule, howexer, the aircrafts motors will be speeded up 
to this point by the time the end of the track Is reached 
The out hod of operating is h« follows The plane is 
lifted onto the car and secured to it, then the motors 
arc set going but not at full siieed. This is accelerated 


army The stumbling block 
his been very largely the 
seaplane'* Inability to get 
i start from rough waters. 

J lie sturdleat of them are 
a Mo to land upon aome- 
ihtug of a troubled sea, 
but their pontoons do not 
l* milt them to gain miffl 

< lent speed tinder those 
circumstances to Insure 
ilia takeoff for a flight 
1 lierefore, even though 
they might be put over 
board safely la the lee of 
a ship It has not been pos¬ 
sible, except under the 
most favorable conditions 
of tho water, to got them 
away in flight 

Hut this difficulty has 
)k*cu surmounted here, 
thanks to the initial work 
of ( nptaiu 'Washington I 
Chamber*, U 8 N, who 
gave ua the Idea of * 
catapult launching upper 
atas for navel aircraft 
As a practical naval man, 
this officer realised that 
no fighting ship could af 
ford to be encumbered 
with long launching plat 
forms such aa were tried 
first here and then experi¬ 
mented with abroad. He 
know that apace meat be 
•‘couomiaed gnd the sweep 
of guns uninterrupted. 
Therefor* ha conceived a 
short rtm catapulting rail* 
way that could be qqjckly 

< rerted and Just as rapidly 

dlmuafcUpd ; and stored 
"way. Qts ftn* apparatus 
was tested orrer three years 
uffo at the WaaMngtoe 
Navy Tard, and as an out¬ 
come of thee* promising 
experiment* a hew ma¬ 
chine van dtftaetf «** 
sent tlvf jUrdnaurio 
status Hurt 

ida. ‘ ^ 4 

at t&t fun f (Ml 

US® 



: ^imhs*vlwe leaiuWsg amcimalam wmi on fee tJ. A* e rme r e d cruiser “North Carotaa” 


after the catapulting logins Tlu mlntor tnkts hi* Hint 
lu his craft and when txerxtiling 1 h fn rmdlinss tin 
cur, with Us load is diawn along tin irtuk at an In 
creasing rate Thin gntln rink momi utnm I* so nh<l\ 
c< ntrolled that a \clot 1(3 of aUait no miles an hour Is 
attained by (he lime the airoplum 1 h tast Most from 
the ear The car is brought to a standstill a xnx ftw 
seconds later 

Originally, the truck was sc nt ox< rbourd at tin md of 
its run, but in wrxlce nhoard n ship mnh iwio ut sin Ibis 
would be undesirable, because It would be ueeiHmirx 
either to stop or slacken Hissed In order to haul tin tar 
nlNumi (xeu If It win In Id bv a Hue Olmrly it would 
l»e liuprmiicablc to abandon the truck and to hold lu 
resirxe mix iiuiuIm r of ttu 111 The uiollxe i>o\\tr (in 
plojed for laming and Hi>oodhig up the catapult tar Is 
compressed air Hj irn huh of a throttle worked bj a 
cam tin air Impiilst is progrt hhIxi lj UuihuhmI ujsni 
the operative piston or plnngi r xxhhh fum lions tin xxin 
tope purriinw by xxlibh tin triuk is pulled during It* 
compurut!\( ly short 11111 of snim thing b ss than ‘>0 test 
The actual Htrokt of the piston Is In tin ntlsJiMirhond 
of one Inch for each foot of udxuius on tin part of th< 
truck, the turns of the wire rojK* oxtr pulhxH sen lug 
to produce this mult Ipl hid Ion of inoxtimut 'llu ab 
required b> llu cntapult Is 

_ supplied from the toils do 

nlr Hi 1 x It i of tin t ruin r 
and at a pressure of souu 
think 1 Iki KM) |H>umW |h t 
squill 1 tm h 

Tlu lumxux is madi up 
of light stisl unikh lion 
Hiid ralstsl onlv three feet 
or so uhoxi tin ship’s <h*ck 
Lowhhh tin si 1 n< I lire Is se 
euiod 1)> attm him nts tbit 
<«n lu qubklx k based 
When It Is dished to dls 
mount tlu nppmatus Tlu 
aviator is not Juiml dm 
Ing the neceleintlon of Hu 
cm and tlu final (utapult 
ing of (he sin plum Tlu 
oil!x sensation mi the part 
of tlu pilot Is like that dm 
to a NUddi a blast of alt 
If; the /ms Tlu trials mo 
far hax c bet n ( ondm 0*11 
with tlie 4 North < aio 
Mna shaming along at 
cruising h/mhmI 

\ wont 1 ruNci Is (atm 
hb of cox* ring a ilsiml 
front of hut JO miles umb 1 
fnxorahb conditions of tlu 
atmosphere \n idr scsuit 
4 000 feftahiflum obserxi 
ships 70 miles axvay I 
L'herc Is no need of dab 
orating upon the strati gb 
adxuntagi obtained by tin 
use of scouting Honplnm* 
It 1 b Just fids xx Idni'd 
field of obscrxntlon xxhhh 
the at roplniu (ataimlt 
makes iswalble 

A Study of Fog At 

Sea 

A f roRDlNO to the 
lust annual rci>ort of 
the TJ B Run mi of stand 
nrds, u pnllmlimrj In 
vestlgutlon of the proper 
ties of fog at w h formed 
purt of the programme of 
work carried out on the 
IftHt Ice patrol of the Coast 
Ouiird t nt ti r Seneca ” 
A atudy xx uh made of the 
number of condensation 
urn hi in the hi a air, and 
alao of the amount of 
•rtk Cwottna” liquid lu the fog particle* 
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The o&jecf of thit journal Is to record awurately and 
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are published elsewhere 

7 he Editor is glad to hme submitted to him timely 
at tides suitable for these columns , especially when such 
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Merit in Place of Politics 

HSOII TKBY tho moHf imijortflht institution cm 
braced under tiic < run pre lit untie term “ imval 
defense's’ is the Naval Academy nt Armupolis 
To thlM institution ore Ncnt the >ouug nn u of America 
who (f»r* Numahlv hotaUNp of their Inherent fitness for 
the tusk) linn heen winded to control the country's 
outermost (loft lines Jts far flung Hue of battle on the 
litjji Ht iis So cuornioUH Is Hit 11 sponsiblllty w hit It rests 
tile Nliouldi rs of a mnnl other r thnt tin average 
American dtlzc n would naturally suppose thnt utdi col) 
tiiiMlit of vounK mi n ns ll Is sthatetl >tnr bj jcar 
and sent to Annapolis, Is tboson solely on the ground 
of Its physical, mental ami moral fitness for the anlu 
ous duties and high national rts|KmslhlllHes of a naval 
ofllur This would lmplv, of oournc, select ion by a 
sjstem of searching, cumin t Hive oxuuitnutUm 

As n matter of fait with a few exceptions no sudi 
system of Helwtlon exists O11 the oontrnn the sue 
uss of the candidates Is dependent, In the majority of 
(Hnps uiMin the lHilitlfHl exigencies with whidi our 
seiiatms and representative s find themselves confronted 
when th^ make their annual selection of young men 
for AnnajHilis and Heat Point, for it is n lamentable 
fuet that, umre oft* it ttinn not the sdedion of the 
candidates for the enormously important dutlps of tin 
mmil and military office r is entirely in the liands of the 
professional jjolltlclan 

Nor does the Influence of politics end with the n\\- 
lK»lntra< nt of the cadet, nor even with his failure 

The iHiwerful isjUtleal hand ’ says the Confirmee 
Committee on National Preparedness 4 that puts a 
young man Into dther Academy (Annapolis or West 
Point) may often bo raised to keep him there after he 
has boin tried ami found wauling At times a twent) 
five cent telegram may set nil tlu* machinery of a last 
polithul organization into motion to su*o a failure 
from dismissal ' 

Now, such conditions are nothing less than scandal 
ous The < ongressman who recommends n >oung man 
to the Acadeim on nn> other grounds than his fttmss 
therefor Is gullt> of an net Hint is highly uuimtrlotU 
Wt will go further and snj that the (Congressman wlio 
will set In motion political enginerv to save a dlsered 
iteil \outh from dismissal Is guilty of that which, In the 
spirit if not in the lei ter, is jxrilouslj near to high 
treason. 

Home of our Congressmen, it Is true, are fully alive 
to the need for competitive examinations and the young 
mm of tlidr districts enter Annapolis and West Toint 
onlj through that straight and narrow door, hut the 
practice should Ik? made obligatory and universal In 
his annual rejsirt for lftH Colonel ( P Townsley of 
West Point sn\s These caditships belong to the peo 
pk of ibi Dtstilc t, State Terri tor j etc , and should be 
o|ien rmnpcUtl\el> to all the jouths eligible to t*om 
jh t* and It is mv rpeennmeiidatloii thut a law be enacted 
reciulrlng compotittie examination* to be held for each 
\u<nnc> thut vouth to to appointed who passes su< 
ci ssfullj the best mental examination, and who is 
phjKlcully and morally qualified The examination 
questions should Ik* prei>urod by tho Academic Board, 
and a suts*ennful passing of the competitive examination 
should qmvUf\ a jemth to eider so that no other mental 
examination need hi required The details of conduct 
lug such examinations should I think, be left to the 
Secretary of War U> umumming In the local papers 
some ten month* or a >ear in advame that such a com 
iRtitlve ixamlnation will bo bold stating its scope, it 
W helloed that there will to a large number of eligible 
youths who wfll present themselves for examination In 
each dtstrh t from which a vacancy i* to lie tilled ” 

commend thU matter, aa being one of tho moat 
vital affecting national pripareMlness, to the thoughtful 
couHlderatlon of everj congriwslonal district through 
out the country At once and absolutely, the matter 
of the selection of young men for the high duties of the 
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naval and military officer should be lifted out of the 
dubious Held of politic* 

War and the Nitrogen Supply 

H AD Germany not made provision for obtaining 
nitrogen from the air before the outbreak of 
the war, it is probable that her resistance 
would have collapsed many months ago for tack of 
lewder ami high explosives With that far sightedness 
which is one of the most conspicuous elements of her 
efflclencj, she Net her chemists to work, long agu, 
searching for some artificial means for supplying nitro¬ 
gen, which would render the country independent of 
the Chilean deposits, hitherto the great source of sup¬ 
ply Germany has recently announced that she U to¬ 
day independent of outside* sources, and that she can 
Icch p her powder fnctorU h going Indefinitely In spite 
of the British blockade 

One of the most Important Investigations undertaken 
by the Naval Consulting Board is that directed to the 
question of h supply of nitrogen for the naval and mili 
furj needs of the United States The Chairman of the 
(oimnittee of Vl)}fdes and Chemistry has presented a 
iejsirt tmlKsljlng the remilt of a joint investlgution by 
ItHelf and the ( ommltteo on Ordnance and Explosives 
and has sent the Navy l>epartment a ri solution to the 
effiM t that thi sjntbetk production of nitrogin products 
is Immediately vital to the agricultural and military 
Intercuts of the United states The Secretary of the 
Navy Is requested to urge upon tht President that he 
coordinate the efforts to make effective the synthetic 
production of nitrogen In this country by the creation 
of a (*01111011100 which shall Include representatives of 
the Injuirtnunts of Agriculture* and the Interior and 
the Annv and Nuvv lh pail meats, to studj the question 
aud ret»ort ou the same at the ciulUst ikisslble moment 
In nil tho present discussions on pr*lmredm ss it Is 
certain that there are some things which can he doiu, 
or at least started, immediately , ninong these aud per 
hupN most lmiiortant of them all is thin question of 
making the country independent of the ( hilean nitrate 
deposits It Is no exaggeration to sn> that upon ihe 
quick solution of this problem mov depend the fate of 
the nutiou 

Arctic Controversies 

N another column of this i»aue we publish a letter 
from Mr Edwin Bwift Haleb, a writer whose views 
on jxilar questions always command respectful at- 
Untlcm From time to tlmo In the past we have com¬ 
mented on Mr Bnlch’s efforts to reverse the judgment 
of the world regarding pr ( 00k ITU argument* are 
nn eloquent presentation of the c onwrvatlve attitude 
that although looks claims have novel been verified, 
they have never been disproved, coupled with suggis 
tlcuiH ns to wavs in w lift h future * xploiatlon may either, 
on the cme hand give greater pluuslhllltv to them, or 
oil tho other, offettiinlly discredit them Cook has had 
other reNjiectable champions and some of them havo 
not been so conservative in their championship as Mr 
Btikh There arc, for example, certain German geog 
ruphers of good standing who to tills day habitually 
N[>eak of the conquest of the* [iolo 41 by Took and Peary ” 
i 00k has lmd some staunch mipporters I11 congress 
The Cook Teary controversy has however, been a 
iMirttcularly distasteful chapter in Ihe history of Amcr 
if’iin seiem*e, and this Journal would be loth to do any 
tldng toward perpetuating it There are probably very 
few geographer* who doubt tlmt Peary reached the pole 
Attempts have been made to minimize the value of the 
sclentlfle work carried out by hts expedition, but it 
should be remembered that a journey of hundred* of 
miles over a frozen ocean In quest of a deftnlte goal, 
during the brief season when daylight and the state 
of the lee muke such a journey ixmalblt, l* uece**artly 
a hasty affair, and affords little opportunity for elab 
orate scientific observations. Such data a* Peary ob¬ 
tained were frankly and promptly submitted to com 
jietont authorities on his return to civilization, and the 
record uf his Journey bears the earmarks of being a 
straightforward narrative 

On the contrary, Took’* extraordinary gyrations, 
from the time he arrived in Copenhagen minus hi* 
record* down to hi* recent press agent method* of 
arousing public sympathy in hi* liehalf, inspire neither 
rwqiect nor confidence Ev cm while resenting judgment 
as to the possibility that he got to the pole, one U In 
dined to hope that he did not 
It so happens that the speech by Representative Hel 
geaen to which Mr Bahh refer* has no direct bearing 
upon the polar coutroverty, and doe# not even mention 
Dr Cook Mr Helgeaen'* remark* are primarily a 
criticism of the geographical work done by Peary on 
several of his expeditions, and of the U S Hydro- 
graphic Office for Incorporating in its charts data some 
of which were questionable while other* had been def 
inltely proven erroneous. Mr Helgesen's long speech Is 
an Interesting scientific document, and one that we 
should like to see reproduced in a geographical 
journal He raises several questions the ventilation 
of which would be much more profitable than a re¬ 



vival of the question 41 Who discovered the north pah*? ” 
The last paragraph of M^Balcb’* letter cells mm 
tlon to an Interesting AgploAt that appear* to turn been 
overlooked by the geographical journals and the news¬ 
papers. 

A Heat Standard for Gaa 

T HE recent decision of the Public Service Com 
mission for the First District of the State of 
New York, to substitute a heating value eUnd 
ard for illuminating amt fuel gas In plaoe of the present 
candle power standard, is in line with modern detelop- 
opments In gas technology and will aid In securing a 
better basis for regulation, fair to both consumer and 
manufacturer With the widespread use of gas for 
cooking heating, and power In various domestic and 
Industrial application*, Its beat value is, of course, an 
Important element, while with the Increased and all 
but universal employment of the Incandescent mantle 
burner, the Illuminating power of the gas Itself ha* be¬ 
come subordinate to its heating power 
Of course, In the early days of the manufacture of 
illuminating gas, when open burners were used ex 
clusively, and when the gas stove or rauge was hardly 
thought of, it was necessary to demand that the gas 
furnished poshchn a specified candle power and that it 
should be so made or enriched with oil rich In hydro- 
cartons as to burn with a flame brilliant enough to 
afford the desired degree of illumination A* this en 
rldimcnt of the gas luvolved considerable expense to 
the gas company, It was of course necessary to main 
tain by legal standard the quality of the supply This 
was particularly tho ease in connection with water gas, 
where by passing steam over a bed of Incandescent 
coal or coke the hydrogen Is separated from the oxygen 
which combines with the carbon of the coal to furnish 
CO, both of the*c gnse* being combustible but not af 
fording a luminous flame until mixed with a gas made 
from petroleum oil With coal gas produced by tho 
distillation of coal in a retort, there is lens need of the 
enrichment, but even here thU gas often needs to to 
brought to a proper standard of illuminating pow^r 
for use with open burners Tho introduction of the 
Incandescent mantle In gas lighting 1m* wrought many 
changes In the gas industry and )m» become general 
Open flame burners, relatively, tire *0 few that now It 
Is hardly necessary for the luminous quality of the ga* 
to be considered, though there are ceitaln use* for 
which the open flame burnt r 1* well adapted If a 
candle power standard is maintained it may result that 
the gas can be so enriched that it will not give the best 
service with mantlea, not to mention its fuel functions, 
while if the gas Is too poor it Is, of course, undesirable 
for oj)en flume* 

In this connection it is Interesting to note thnt when 
the gas prewmro exceeds a certain limit there Is not 
a corrcsismding increase of candlo power in the naked 
flame burner But the householder who uses gas for 
heating purposes {h\ whkh we mean to Include the 
)ieating of gas mantUs), wilt receive tight from his 
burner and heat from his range In proportion to the 
readings of his gHS meter, regurdless of fluctuation* of 
pressure 

The United States Bureau of Htandards for several 
year* has given considerable attention to the matter of 
standards for gas service, and it has reached the con 
elusion thnt there la no question that the heating value 
standard is superior to tandU»iK»wer regulation The 
Bureau recommend* that a heating value standard to 
maintained with, how e\ er, a minimum standard of 
candle tower, say 12 to 15 candles, as a secondary 
stand Ard for the benefit of the minority of open burner 
users This, of course, would present no hardship, as 
most gase* as made by the ordinary processes now lu 
Use would comply with such a nominal caudle power 
1 emulation The proposed change In New York It is l>e- 
Ueved will make for totter service, a* gas of high heat 
tug value can to made more efficiently and to distributed 
with smaller losses In heating value, and with less 
effects from abnormal weather conditions. This should 
give better aud more economical service to the con¬ 
sumer, for gases of nearly normal heat value but very 
low (jmdlo power ore now available, and these cau to 
supplied at & reasonable price If the illuminating value 
of the gas may to neglected - 

Instead of the photometer, with which daily tests of 
the gas of New York city are made to determine 
whether when burning St a burner which cdbsume* five 
cubic feet an hour, the legal standard of 22 candle 
power la realised, the Public Service Commission now 
proposes to have a number of testing stations where 
calorimeters will be installed and the gas tested for Its 
beat value measured in term* of British heat units. In 
American gas practice the average beating value runs 
about 620 B TU per cubic foot, and the average candle 
power about 19.5- The usual heating valus required 
by the various state and ettr regulations Is 600 B.TtL, 
and an increasing number of commission*, both stabs 
and city, are now making their mutresunti on tiffs 
more practical basts. 
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Twttb $Nmo ttowttjwr W»,-N«W In the his¬ 
tory of irtfftwrj hu there bora witnessed such a con- 
•ceutrfctimi <tf heavy ihsll-fire M was rained down upon 
the French position* daring the recent attacks on Ver¬ 
dun. A French officer speaks of the great rapidity of 
the gunfirt, likening it in this respect to that of the 
French direct fire artillery It la probable that the bulk 
of the work has been done by the highly mobile and 
rery effective Ktupp ho witter of 8 2-inch calibre 

American Nasal Gunnery —Testifying before a 
congressional committee, Admiral Fletcher gave It as 
tvls opinion that from 10 to 20 per cent of the shots 
fired from an American battleahip would land on an 
enemy at 18,000 yards, this estimate being based on 
the recent target practice at Guantanamo He stated 
that his flagship, the u Wyoming," in target work at 
12,000 yards had pat three 12-inch shells through a 
10 -Inch armor plate. 

The Fulfilment of Russia's Dream?—Among the 
drama tie surprises of the war, of which there have 
jH^rn not a few, the swift capture of Braernm and the 
■equally swift descent of the Russian troops Into Asiatic 
'Turkey must always be conspicuous The campaign In 
the Caucasus, hitherto regarded as insignificant, may 
ji t prove to be the means by which Russia will realise 
her age-long dream of a port on the warm seas, open 
the year round for her Incoming and outgoing sea 
borne trade 

Preparedness in 1891 —There was brought Into this 
office the other day a blue-print of an American typo 
t>ox car designed and built by an American firm to 
the order of the German government for use on the 
mate railways. Although they were built twenty five 
years ago, provision was mado for placing a line of 
mil way station benches, back to back, down the center 
of each car, and folding benches were shown down 
each side and across the end of the car Thus Germany 
iu 1801 prepared for the swift mobilisation of 1914 

Trials of Our La teat Dreadnought —The “ Penniyl 
ranla,” our first ship to carry twelve 34-Inch guns, re¬ 
cently went through her high speed trials satisfactorily, 
averaging for some hours one half a knot above her 
contract speed of 21 knots. In gun power, and par¬ 
ticularly in armor, the ** Pennsylvania * may be con¬ 
sidered to outmatch the latest dreadnoughts of other 
powers, but her speed, having In mind what the other 
people are doing, is lamentably low, in proof of which 
consider the 25-knot British "Queen Elisabeth” the 
28-knot Russian “ Gongort ” and the 2£5*knot Italian 
-OaiO Duillo.” 

To Shoot Across the Channel.— A dispatch from 
Berlin credits Professor Ransenberger with the state¬ 
ment that artillery will be built of such great else that 
It will be able to bombard England across the Channel, 
but It would not bo necessary to increase the sire of 
the gun to secure the necessary range of 21 miles. 
There are existing guns—plenty of thorn—that can 
cover far greater distances than that, Many years 
ago Colonel Ingalls, In calculating the ballistics of the 
Brown 10-inch wire-wound gun Of 4,000 foot seconds 
\ eloclty, found that at 45 degrees elevation the shell 
would be thrown a distance of 40 miles and that, dur 
lng Its flight, it would rise IS miles Into the air 

British Navy 1,000,OOOTon*Larger —The First Lord 
of the Admiralty, Balfour, states that the tonnage of 
the British navy has been Increased by 1,000,000 tons 
since the outbreak of the war If so, we cannot under 
stand into what kind of ships this great displacement 
has gone Hie 14 dreadnoughts which have been added 
Mould not accoupt for one half of that total, and what 
the other half Is made up of it la difficult to Imagine, 
although there has been a great Increase In the num 
ber of Ught cruisers, destroyers and submarine*. It 
will probably be found that the new monitor fleet is 
larger than was supposed, furthermore, in all Hkeli 
hood the 1,900,000 tons covers the auxiliary ships taken 
over by the government 

Frontal Attack in the Present War — In the 
years preceding the war we were told that so mur 
darooi would be the combined artillery, mgehine-gun 
and rifle fire from an entrenched position that ho troops 
in the world would attempt a frontal attack. Hw war 
has proved the very contrary Indeed, the present 
gigantic struggle for the capture of Verdun has con 
Histedt so tar as the German infantry la concerned, of 
little else m frontal attacks against what are prob¬ 
ably the rnoet Completely defended position* in the 
world. If is ptoftato that since the early history of 
warfare troops have never been subverted to such a 
frigbtfhkprdM as the dense masses of Osman tofan 
try ydm bate stormed, or attgnptod to storm, the 
outlying f^td^'P^dttons. The High Command of the 
********* # la about, tmtthe average 
layoff K Utoth g fe> AS* bOW R»g Ger 

its numbers are to be reduced 
thre*^ ***** rtnWM * at the rate of 
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Fanners' Bulletins Issued by the U 8 Department 
of Agrioulture during the last fiscal year numbered 
14 795,000 copies, which was slightly less than the 
number Issued In 1014, but fur greeter than In any 
protons year The number of new bulletins of this 
series issued In 1915 was 77, a much greater number 
than In any previous year In addition, 243 old bulle¬ 
tins were reprinted 

The Hsstlan Fly Outbreak of last spring was one 
of Ute severest on record according to the U 8 Bureau 
of Entomology Starting in northern Oklahoma and 
Kansas, the Infestation swept over the wheat bolt 
northward and eastward, doing most of its damage, 
however, west of the Mississippi and north of the Ohio 
and Potomac Rivers Several publications were Issued 
during the jear warning fanners of the Impending 
outbreak and giving them advice relative to the man 
agement of their fields In such a way as to reduce the 
damage Of & single circular nearly 200,000 copies 
were distributed 

Measuring th# Turbidity of Spinal Fluids — The 

far reaching ramifications of the work carried out at 
the Bureau of Standards la illustrated by the fact that 
the bureau has been recently, at the request of the 
Psychiatric institute of the State Hospitals of New 
York, making a study of the turbidimeter to determine 
its usefulness In measuring the turbidity of spinal 
fluids, with a view to aiding the diagnosis of mental 
diseases. The applicability of the turbidimeter to this 
pur]>ofle wus demonstrated and a representative of the 
bureau was thereupon designated to aid the Institute 
In designing an improved form of the apparatus cape 
dally suitable for the work In question. 

The Problem of Caring for Lepers In the United 
Btntes Is one that arouses interest wht never a fresh 
ca«e of leprosy la discovered elsewhere than In the 
few states that maintain special homes for these un 
fortunatea As a result of an Inquiry conducted by 
the Public Health Service In 1913 no lees than 148 
canes of the disease were definitely located In this coun 
try The bulk of the patients were native born 
Lepers tend to be migratory, because by changing tholr 
place of residence they can often escape for a time the 
Isolation and ostracism due to the prevalent dread of 
the disease Thus the movements of these persona 
constitute an Interstate sanitary problem At the last 
session of Congress a bill was introduced providing 
for the national care of lepers. Although this bill 
passed the House of Representatives, It was not acted 
upon by th# Senate prior to adjournment 
L National Quarantine System —In bis last annual 
report the surgeon general of the IT 8 Public Health 
Service calls attention to the fact that there is no fed 
eral quarantine service at the port* of Now York and 
Baltimore, and urges that this anomaly be corrected 
In the year 1893 Congress gave sanction to the na 
tional control of quarantine by providing that when 
ever the proper authorities of a state should be willing 
to turn over Its quarantine stations to the nations! 
government, tile latter should hare power to accept 
them. Under this authority, between the years 1898 
and 1015 the quarantine function at 07 different places 
was transferred from state to national control The 
transfer was rnndc at Boston during the last fiscal 
year One reason why a uniform national quarantine 
Is desirable is the fact that the United States is a i«.rty 
to two Internationa] sanitary treaties, under which 
international quarantine regulations have been formu 
lated, and the federal authorities should be lu a posi 
tlon to carry out directly their obligations under these 
treaties 

Th® Botanical Status of th® Rain Tr®*.~A re¬ 
cent memoir of E D Merrill, of the Philippine Bu 
reau of Science, deals with the systematic position 
of this splendid shade tree, which has been so widely 
planted In tropical countries and which is the subject 
of an oft repeated legend, according to which it sheds 
water from Its leaves and branches In such abuudauce 
that Its use for Irrigating arid wastes has been se¬ 
riously recommended! This fantastic notion has been 
refuted many times. (Bee Scikwtrio Amwucan, Sep¬ 
tember With, 191L p. 244.) Mr. Merrill savs that he 
“has never observed, in this species, any dripping of 
water from hydathodes, auch as has 1>een noted In some 
tropical trees” Moreover, be suggests that the com 
mon English name, rain tree, and its Bpanlsh equivalent 
®rbol <t€ la Maria, probably owe their origin to the fact 
that the ” sleep,” or closing of the leaflets, la a very 
conspicuous phenomenon at the approach of and during 
rains, as well a* at night In the Philippines, where 
it Is by far the commonest shade tree found In the 
larger towns, the rain tree la commonly known as 
” acacia ” In Hawaii it is ceiled « monkey pod.” Re¬ 
verting to the question of Its botanical affinities, Mr 
Merrill adds to its already extensive synonymy by erect¬ 
ing to generic rank Bent ham s section flamenco, in 
whttii tbs rain tree becomes Bamanea flams*. 
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Aeronautics 

Aviation School In China —\ Ice Consul P R. Josse- 
lyn, at Canton China lm« been informed that the 
Chinese govi rnruent U about to o[h « an aviation 
school at Cftuton, for whith It \\ill ueed several 
machines 

American Record for Hydroaeroplane—What Is 

declared to be a record endurance flight for h\droaero- 
planes was estnhlhdud b\ < orporul Vulth attmUed to 
the U S Signal Coriw A\lation School ut North Uland 
Cal , when he recently remained tn tin ulr s hours ami 
42 minutes 

Aeroplanes for Manila—It 1 m reported Hint there 
will soon bo Bhippod from the Gouimuud uvlutlou 
station at Bun Diego, Cal, four of tin mu unuy ludio- 
fft-roplanes whhh will form i*irt of the equipment 
of the Second Aero Squadron ot Manila These 
machines are said to be the lnrgist In the sen lee, 
and cau fly for about COO mlloa without alighting for 
fuel 

Effectiveness of Aeroplane Raid *— The se\entecu 
French aeroplanes which made a raid on Petri/ in the 
Btrumnitsn Vnlley, on February 1 remained over th? 
Bulgarian town for twenty minutes and dropped 200 
bombs. According to a Bulgarian communique, 470 
men were killed In the Bulgarian camps, and the total 
of killed and wounded was atmut a thousand In spite 
of a heavy fire from the enemy all the aeroplanes re¬ 
turned safely to their bHse 

Kite Balloon for United States Navy — An American 
airuhlp constructor has lately exhibited a model of the 
first and only kite balloon ever constructed for the 
United States Government, uhleh Is now belug com 
pleted for the Navy The actual balloon will be 
J75 feet long 50 feet hlfji and 15 fett Jn diameter and 
Ik of the t>iK* titled by the German urmj Thousands 
of sudi balloons art ht lng used In Furope both on 
land and on water, and have proved of Immeasurable 
value In directing gun fire 

Government Building a Large Seaplane — The 

Aerial Age Weekly states that It has knowledge of a 
dispatch from Washington width, on the authority of 
a high official discloses the fact that there Is under 
construction ut the Washington Navy Yard a seaplane 
that will lu the expectations of the Government offi¬ 
cials, be superior as a fighting unit to anything that 
is now flying The Go\ernnient undertook the matin 
facture of the seaplane because the manufacturers 
here were so busily engaged with rush orders for for¬ 
eign governments. No details regarding the new ms 
thine are available at the present time 

Bomb# In Zeppelin Raid on Parle —According to 
Information secured from an authentic source it Is 
learned that during the recent Zeppelin raid on Paris 
forty bombs were dropped by the aircraft part of them 
Incendiary and the remainder explosive Since a num 
tier of the bombs failed to exphsle the authorities have 
be<n given an opportunity of examining their construc¬ 
tion Thine ordlnniy stcil spheres without handles 
two of them w*1gh poundu ami measure 1216 
inches in rilnmi ter The shell Is 5/10 inch thick 
and <’ontHl»s 40 pounds of trinitrotoluene The third 
bomb wtighs 224 pounds and measures 20 Indies In 
diameter 

Advantages of Multi-Planes — “ The eliminating 

processes of the present war have made tbo monoplane 
almost extlm t for two reasons since the sjieed range 
need not bo sacrificed,” states Nell MactToull, MB., 
writing for the Aerial Age Wt clly ” These reasons are 
the greater Inherent strut tural a chantages pro v Mod by 
the girder like construe tlon of thn biplane, and the 
compactness resulting from the smaller spread required 
for a given area of wings—a matttr of importance In 
landing In restrMed places nnd In storage and »bip- 
ment Both of these reasons must lie ooiiNhhred when 
the spread of the lower wing is made less than the 
upper, though the advantage of a short lower wtng 
when listing to oue side while making a landing should 
not be overlooked 

Insurance Against Aircraft Damage — It Is report 
ed by the United Stubs counul stationed at Dresden 
that a leading Inmiranet concern in (.ermanj has estab¬ 
lished a department of aerial insurance The company 
is Issuing policies covering damage to all projierty, real 
or movable, caused by explosive Inxllea or other objects 
thrown or falling from fljtug miuhlmn or umoed by 
airships or aeroplanes themselves In making voluntary 
or involuntary landings or parts thereof fulling from 
them The policies, however, mnke no provisions for 
injury to or low* of life It is said that the numcraoa 
afr raids our German cities and towns near the battle- 
fronts pui ticulnrly in the West, havt caused a demand 
for such polhhs 
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S LOWLY but peralatently 
elmtrlolty Is replacing 
atcem on the leading rail 
roads of America, aud It 
therefore comes as no sur¬ 
prise that a steam railroad 
crossing the Great ( outlmn 
till Divide should adopt this 
efficient form of motive 
power, especially In view of 
the fact that the district 
served by the llue Is replete 
with rivers and waterfalls 
that are available to hydro¬ 
electric development 

For 440 miles, or from 
Hartowton, Montana, to At 
ery. Idaho, over the Big 
Belt Rocky, and Bitter Root 
Mountain Ranges, which 
form the Continental Divide, 
the main Hue of the Chicago, 
Milwaukee & St Paul Rail 
way has been electrified 
Two hundred and thirty 
miles, from Harlow ton to 
Deer Lodge, is now In actual 
operation The cost of the 
entire work hns been ap¬ 
proximately twelve million 
dollars, and tt has reoulrod 
three years' time to com 
plete The electrical eiu rgy 
is obtained from the luoun 
tain waterfalls along the 
route 

Thu eh‘ctriflc«tlon of the 
road Is t ha rat t crlstcd h> two 
r« mark able features first 
eleUrlcltj la transmitted 
with minimum loss O' er con 
slderable distance, second 
ly, by producing the elec- 
trlml energi from mountain 
waterfalls In place of tonl 
a di finite step is taken to¬ 
wards the conservation of 
the world a resource*. 

* rom Harlowtou to Avt ry 
the electrified sectlou of the 
road Mosses the Big Belt 
Mountains where at Summit 
an altttudt of 5,788 fwt Is 
reached the main Rockies 
or the l untinontal Divide 
an altitude of feet at 
l>onald t the Bitter Root 
Mountains, an altitude of 
4,J0O at East Portal Pipe¬ 
stone Tunnel, the half mile 



Electric power boose at Rainbow Fafls, which soppfies the cams* Mr operating the trains over the 

Great Continental Divide 
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bore through tho backbone 
of the continent at Donald, 
la the highest elevation of 
the railway 

To give an idea of the diffi¬ 
culties that were confronted 
in this enottnotu undertak¬ 
ing, a 2 per cent grade had 
to be surmounted for a dis¬ 
tance of 28.8 miles along the 
east approach to the Conti¬ 
nental Divide, immediately 
we*t of the Continental D1 
vide for a distance of 10 4 
miles Is a 100 per cent 
grade, and on the western 
elope of the Big Belt Moun 
tains for a distance of 40 
miles Is a 1 per cent grade 
— where the track climbs 
52 8 feet to the mile. These 
grades make steam locomo¬ 
tive operation difficult for 
long, heavily loaded freight 
trains, and especially so In 
winter time. To-day elec¬ 
tric locomotives not only 
haul heavier trains more 
smoothly over these grades, 
but travel at much greater 
speed than when steam 
power was used, In all kinds 
of weather 

The particular and impres¬ 
sive feature of the Chicago, 
Milwaukee k St Paul Rail 
way electrification accom 
pHshment is that this is the 
first undertaking to Install 
and operate electric locomo¬ 
tives on tracks extending 
over several engine divisions 
under the most difficult traf¬ 
fic conditions. The various 
terminal and tunnel eledtftc 
faslaPatiops made hy rail 
ways in the past Were more 
or less necessary by reason 
of lo«al conditions and 
Ratted to short distances* 
Purely economic reason* to¬ 
gether with anticipated *!" 
perior Operating result* and 
greater Comfort for the^rsr* 
Ming xmtflft was fibe Inspira¬ 
tion fbf.tu«ta* 4 ad <*> 
trtficgttea of tide 
- and it is not unlikely that 
the result* obtained wft 
tgtu pftuM *• Hii 


















prof larkbi and weeW*tr <fr*w- 
tog 9-taudi sparks nrom Insulated 
dbk placed under screen 

T HE remarkable million 
to It alxty-oyrle trans 
former which was erected 
at the Panama Pacific Inter 
national Exposition and 
need for a number of expert 
meats and demonstrations 
during the closing week of 
that exposition, was de¬ 
scribed at length In the 
ScteWTUrio AwtiucAH, Vol 
CX1V, No 8, page 7T How 
over, at the time It was not 
possible to present 11 lustra 
tious of the Installation, but 
since then photographs have 
been secured and are pre¬ 
sented In the accompanying 
views. Also, a number of 
additional facts, pertaining 
more particularly to the ex 
pertinents, hare been ob¬ 
tained and are embodied in 
the paragraphs that follow 
It will be recalled that 
the million volt transformer 
attracted the attention of i 
the leading electrical ongl 
noers because of the fact I 
that it operated on a 60- J 
cycle, 2,200-volt prlmarv 
current, in contradistinction i 
to other high tension trans- I 
formers or Tesla coils built 
In the past to operate on 
high frequencies. This trans 
former was rated at 1,300 
horse-power and built by O , 
H. Thordarson of Chicago, 

111 

Many months of tedious , 
preparation and toll were 
spent before the final mo¬ 
ment of the trial came. The 
Inventor spent over $80,000 
In accomplishing the con 
stmction of the transformer 
according to his new 
theories, and the Han Fran 
cisco Exposition spent an 
added $0,000 In setting up ; 
the device for operation and 
demonstration In suitable 
quarters, this being no less 
than a moderate slxed Zep- 


Ptfnmry oott hi glace on la m i n a te d Iron core, with the paper tasnlathig tube about to be flipped over lU 
Ihi view shows the concrete metal-lined lank to advantage 


Wire basket corona Insulator for 
confining high potential current 
and protecting rope Insulators 
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o^raHon from the start. 
Alnny noted mglnoers and 
scientists beheld its uctlorL 
nml its numerous phenomena 
and electrostatic effects, and 
last but not least, thou 



At ihu Mlt Fon-foot MModvy of the mUttoe-rei! truufomer. At tke right 24MO-pound paper t u wl u ttng 
tube tuterpoeed between the primer, and eeco n dury winding* 


presence of nn electrostatic 
field 50 feet square and 30 
feet thick inerglAed by the 
coil at a iwlnt 100 feet dia- 
Many remarkable 
efftMts and experiments were 
Indulge! iu by the crowds, 
thin Ixiug the first tlmo In 
history thut such an oppor¬ 
tunity had been offered on 
so large a mule 

It had been surmised by 
the Inventor that a new and 
uiuxplorod field of renennh 
would bo o|K‘ned up by Iho 
existence of such an clectro- 
static field, and It is nnld 
that the results have been 
highly gratifying Ih-obahly 
one of the greubtft dlscov 
cries thus far has been that 
|H>wer cun at last be gon- 
eruted, safeguarded aud 
transmittod on n scale never 
before attempted I*or years 
lending manufacturers of 
America and Furopo huvo 
endeavored, to construct high 
potential transformers to 
operate on low frequency— 
GO cydos or lowtr, und 
failures have twin innumir 
able until the success of 
the Thordamm transform* r 
t urthennure, it is now ap¬ 
parent that this type of 
transformer is destined to 
work radical change# in the 
scientific n n d Industrial 
worlds large or small 
(Concluded on paoe 310) 





aad epportsslty A sscdoa 


sdoa of ika tawsfomer seooftdsry as com- 
pmi to Moodavr of 30 few, transforms* 


Special building erected te house the huge transformer 
need la the tests 
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Industrial Preparedness for Peace 

V. The Human Side of Salesmanship 

By Miner Chipman 


T HL first Work! h Hnlpmimimhlp Congress will be held 
in the city of l>*tn»lt in July livid. It is hoped that 
Ibis great convention fathered b> Hugh Clin liners Nor 
vnl A. Hawkins, John Wanamnkir and others will hHri 
uluto the entire eountry to a realization of our trade 
opportunities Rapid ntrideg are lodiig niaile in the effl 
rlemy of aalesimiUHhlp AVe have much to lenm In the 
problem of selling to the consumers of foreign hinds. 
We have the #oim1m we bine the men wc Iiom tjie 
mrnn y , nil we jn*ed Is coini* ti nt guidance and a proi*r 
recognition of the huruau <li incut 

S«l«s Lost Through Lack of Postap 

Commerce Iteport Numl>er HU, for Manh 1st 1P10 
ban the following It* in relating to solicitation of husl 
ness In the Island of Jamaica 

“A loth r received l>\ the ('handier of Commons of 
the State of ls*w A ork from nu Atwrhan business 
rapretw ntntlve In hlnuslon Jamaica, emphasize* onev 
more fh* need of <ormUng s* rlous mistakes that nre 
made by firms In the T iilted States, In communica¬ 
tions Hint to tlu Island Hundreds of lelttrs solicit¬ 
ing trade in this British eommiinHy are In the Kpnntsh 
language while cunIs Shown also In the link 
of attention to jswtal requirement!* live postage to 
Jamaica from the Halted States Is five cents, but the 
writer says 4 Letters come Invariably with two-cent 
stumps, making the addressee pay six cents sur¬ 
charge' 

" Complaint Is made* also, that American business¬ 
men do not toko the time to write a few pleasant 
things In their letters and thus fail to gain the atten 
tiou of persons In foreign countries," 

With the one exception, the office boy's frequent at¬ 
tendance at the fuueral of Ids grandmother, there is 
nothing more annoy lug to a businessman than the pay¬ 
ment Of "Postage Hue" It is a manifest reflection 
upon the efficiency and foresight of the sender The 
cause of this inefficiency Is found in the delegation of 
responsibility A Arm desires to extend Ita trade Into 
South America The head of the house delegates the 
responsibility for trade extension to a sales manager, 
who in turn delegates the responsibility to an ambitious 
clerk, who finally delegates the seemingly unimportant 
matter of postal rates to n 90.00 a week office boy 
Standard Fractioe Instruction^ 

The Larkin Company of Buffalo provides each cm 
ployee with written Standard Practice Instructions 
covering the functions and operaMons for which he or 
she Is responsible Responsibility hi -delegated, but, with 
staff plans, and staff Instructions. You may be allured 
that the Larkin Company Would not mall lettm to 
Jamaica with Insufficient postage attached Staff offl 
rials In Its organisation make It their business to see 
that such errors do not oct-ur A large manufacturer 
of writing papers has employed a man to do missionary 
work among the printers of the country He is sent out 
to obtain first hand knowledge of the use and abuse of 
fine writing pai*r*, and teach the printer new methods 
for selling and utilizing the product of the paper maker 
The ojHiruton* of the American Telephone and Telegraph 
<^ui|iuny are given several weeks' Instruction In the 
multitude of ‘little things” that make for efficiency in 
telephone service It Is not enough to look at thlugs 
In a Mg tvat/ we must look nt the little details In a big 
way for our success or failure will be determined by 
(air rout Ml of thtse seimlngly unimportant waiters. 

I Getting First-Hand Knowledge 
The businessman who really desires to extend his 
trade should make staff studies of the field he intends 
to cover It may be unnecessary for him to go further 
than the public library If he la wise he will get In 
tniKh with the Bureau of Foreign and Domestic Com 
mere© He may eomtsiamd with the leading universities 
many of which maintain sjioeliilly trained staffs dealing 
cxchiKlvelj with these proMc mu. The letter quoted above 
calls attention to another Important matter, vis. the 
neglc<t to put a little human touch into a communica¬ 
tion Many salesmen iumgtno that curtimas Is efficiency 
Horn* time ago a salesman covering a large territory in 
South Aimrlut said to no "1 usually spend two or 
three months fitting acquainted with my prospects I 
nev*r in* nMon business Wt moot lu a cafe nr have 
dinner loMihir W« manage to git ver> well ac¬ 
quainted suddinlj I get the business. A salesman 
simply mniiol fouVlJiosc ftihntN down there—a large 
in rreutnge **f tli* Imtfhees In d*inc because they like >ou 
nth* r things !>* dig equal The iniiKirtance of tht human 
ispud Ion in business ma’v bo discovered all about us I 1**- 
IU \i the most v iilunble nww t In nn employee la the ability 


to lx* effe* ti\ e nrid calm forceful and courteous. One day 
last we* k I bud an appointnunt with Hon Libert II 
<»nrji Chalriiion of the Board of the Butted States Steel 
( otiiorutlon I arrived at the offlr c In the I tuplre Build 
Ing to the minute, and was met Ij a <lcnu-eut healthy 
looking gentleman, who introduced hi mat If ns Secretary 
to Mr CJarj Ills name Is Oeorgc K Leet, and he's a 
wonder We visited for about ten minutes He was 
so courteous so Interested in me and my work, that 
whin 1 lift the office I did not realise that I had not 
met Judge flarj until I stepped out on Broadway I 
then realized that efficient Mr Loot had casually ad¬ 
vised mi that the Judge bad another pressing engage¬ 
ment and would lie obliged If I would cancel my appoint¬ 
ment lie was a masked battery Hidden under cover 
of soft gnx>n foliage were the mmiilne guns of efficiency 
I can easily realize why he holds one of the most Im 
Itortnnt and difficult secretarial position* in the country 
That type of ability never goes begging for employment 
The norld needs Just that kind of men The markets 
of the world are open to salesmen who have tbo charm 
and c*mrtesy of u gentlenmn and the holding power of 
first lint trent him 

S*rvio*t—Giving th* Customer What Ha WanU 

Time and lime ngniu American manufacturers have 
been reminded that It Is necessary to fit the product to 
the customer In seeking trade In South America. The 
Germans kmrw how to do this. The sale may depend 
upon the design of the wrapper, the size of the con¬ 
tainer or some other seemingly unimportant detail 
Unlinjxirtant In ths eye of the manufacturer, all Im¬ 
portant lu the eye of the customer John ©alleDtine 
was the merchant prince of the small town where I 
spent inv boyhood lie represented a type of the mer¬ 
chants of the old school John was his own buyer, and 
flhat he purchased the people hmd to buy He defined 
service as selling the i*»ople trbsf be hod. In the 
pioneer da vs when wants were few, and sijle was ©on 
fined to the cut of a kitchen apron, this tyi>e of mer¬ 
chandising would pan without challenge Occasionally 
an upstart of a customer, who had, perhaps, visited 
Detroit or Chicago, would ask for something not In 
stock John would invariably say "Why I do not 
keep It, I could not sell it if I bad It” The Inevitable 
march of time brought a growing demand for style 
and variety John could not change. He failed and 
never knew why Men who fail for this reason seldom 
know why The merchandising problems of the world 
are all typified lu the smalt town merchant When 
John Clark started an exclusive grocery store The 
people laughed. The morchants laughed From the 
time when a Huron Indian stuck his tomahawk Into the 
pine tree at the crossing of the state roads and called it 
44 Bad Axe," it was considered necessary for a merchant 
to carry everything In stock from corn starch to red 
flannel uuderwear Johu Clark succeeded. He more 
than succeeded He is now the proprietor of a large 
and prospering wholesale grocery He adopted new and 
radical policies He not only offered for sale “ What the 
people wanted,' but ha educated the people to “ wants " 
they bad never known before. He put in faury lines 
of groceries, with purple and gold labels, and got fancy 
prices. It became a matter of social prestige to serve 
French peas for dinner eat grape-fruit for breakfast, 
lie made merchandising a social institution That is 
Xhe real secret of trade expansion. The merchant must 
have a commuult) Interest be mast not only supply the 
existing WQUts, but he must educate his customers to 
other wants havhig a profitable significance Fame and 
fortune are relative terms the name of AUman in New 
York has the same relative potential value as John 
('lark In my old home town Both gained their repn 
tat Ions through efficient service 

Merchandising Policy 

lu my opinion the store of William FUene’s Sons 
Company lu the city of Boston, is the moat scientifically 
operated merchandising organisation In the world. Tan 
years ago some of their advanced notions were scoffed 
at by men bants throughout the country The policies 
thev established were first laughed at, then studied, 
then adopted by other store* throughout the country 
The operation and administration of the Ftlene store 
would make a good subject for study by any man de¬ 
siring to conquer foreign fields of merchandising. Fund¬ 
amental In the Fllene business la PoHcy Nothing la 
left to guesswork Planning is the beginning of every¬ 
thing Is the source of all action, and so well* planned 
that success Is usually assured. The Fitotos have 
never tinned their doors to suggestion from the outside 


The development of scientific managsm—t to the Mid¬ 
vale Steel Company's plant bj Frederick W Haytyr 
waa immediately reflected In new methods and new sys¬ 
tems in the Fllene store. The planning and despatch- 
lug evolved In the shops of the Santa W Railroad under 
the direction of Mr Harrington Emerson bad its effect 
upon the management of the Ftlene store They have 
what Is called an Automatic Bargain Basement It Is 
a novel Institution. In this Bargain Basement merchan¬ 
dise Is either sold or pitea ot cay If an article to placed 
on sale at ft 00, It remains at tills price tor twelve sett¬ 
ing days, and if unsold the price automatically drop*, to 
75 rents, at the end of another six days it drops to fifl 
cents, in another six days to 25 rents, and thon if unsold 
at the expiration of another six days It Is given stray 
This department Is the most high tension, rapM-fire 
merchandising scheme In the country It Involves soma 
ot the most Important and fundamental principle* in 
modern merchandising The automatic price reduction 
of tbs Fllene Bargain Basement Is thoroughly scientific 
Few merchants would have the nerve to tnitlate week 
a plan, but the Fllenea not only have the nerve, hat 
have the ability to make It a tremendously profitable 
undertaking It Is interesting to know that lu tMs 
Bargain Basement the Fllencs do a business equal to 
half the volume of u number of the large stores on Fifth 
Avenue The secret of their success lies in their polities, 
and their exhaustive planning of detail The name of 
Fllene is aynonyraous to Planning and Efficiency 
Sailing Fathar Through ths Baby 

One of the most successful insurance salesmen In the 
country has achieved his position through recognition 
of the human element In business. His first step Is to 
make friends. He alms to discover their hobby, ha en¬ 
deavors to find the soft spot In their hearts, and then 
gently, very gently, plays upon it He sold a 125,000 
policy to a friend of mine through a carefully worked 
out heart throb campaign, the center of which was my 
friends nine-months-old baby He first sent a number 
of clever little poems, linking daddy and baby and life 
together. He then developed the theme into the deeper 
meaning of life, Its duties and Its struggles. He ©on 
structod a career for the baby, sent him to school and 
then to college. It required money Before the young¬ 
ster had reached the age of ten months the father bid 
insured his life for 925,000 to see the plan through 
This life Insurance salesman knows tho power and fores 
of Ideals. He plays on these forces. He not only be¬ 
comes a successful salesman, but leaves behind him a 
score of friends and a long list of satisfied cuatonwvm. 

JJ once had the pleasure of meeting a tiook agent who 
made 910,000 a year through an appeal to the hwson 
equate His scheme was crooked, but tt Illustrates 
the fbroe of human appeaL Ho dreosod like a jostf 
college lad, and sought out In every town and tity ths 
college graduates. He then canvassed them with a ptaa 
for assistance to put him through the last year eg his 
college career. It worked By appealing to the Rah! 
Rah! days of the Alma Mater he sold hto waves*. Ha 
was not tolling books, ho whs selling sentiment. 

Expansion of Trade Into Foreign Marhsto 

Ths secret of merchandising success lies In Ory# nl - 
rattan. Not a mechanical organisation, hot ttotolldhf 
of a great human mechanism Brains to the Staff and 
Brains In the Line—there ate no substitute* Back of 
the plans, back of the merchandise, we most have real 
men. Men who know and understand other mem , Mm 
with a touch of sentiment, Tho mere accumulation of 
cold facts, the retsttUhttig of ageedea, ttto tondtog of 
sample*, the bidding tor trade is tosoffident We Mat 
have more than all thaaa We must hare men who osn 
analyse the inner sentiments and Mptoetioos of the tor- 
sign peoples, fit their poHtfto to the stranger peop l es, 
and aid them In the attainment of their national and 
racial Ideate. 

A study of market* bt a study of peopto Do fiot de¬ 
pend upon the first edition of Chantom* Ep &tiOpo fl a, 
the Explorations of Humboldt, or Prescott's CotttypMrt 
of Peru tor your Information. Get pa*te&--rfebt u£ to 
the minute, and do not ftoget that you are atihag areu 
not merchandise 

From the MBor*a MaQ Jfef ' 

A* B FanQUnas, Vretident, A. B. F*rqah*r OOw KM, 
of Turk, Fa. Director of tit* Ohainhar ^ OofiUttfiMt *f 
the Unified fttatss * , j 

“A# the wto&nmr Was to sw* a «mditioti bstofe 

in atf Its history, it would be totfWbfe propitotir 

either when the war, will and ee tiff sotetiMooi ta 

<CMK*«M to toto «»t 
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«rttt to ttjfkheH tdto* to ter«* ] 

71* Prerat State ef the North Pole Question 

To tM Editor of the Bctttmrto Amicmcan 

Oq 10th, 1916. the Hon, Henry T Helgreen, 

at North jfatfcota, made a speech on the floor of the 
How of JUoraontiUtvea (published In the Conaret- 
Hondt Mecord of some dote, pp. 1002-1000). summing up 
what he Hts accomplished by much hard work for over 
a tear Briefly the rewrite of hie labors are that the 
Naty department (Hydrographic Office) and the Count 
and Geodetic Survey hare been obliged to repudiate ami 
take off from Government charts all of Admiral Foury's 
reported discoveries, namely “ Peary Channel " (there¬ 
by denying Peary's claim to tho Insularity of Green 
land), u East Greenland Sea ’ ** Crocker l.nud ’ ‘Jessup 
Lnnd," and the soundings claimed to have !>©en made by 
Peaxy In 1000, when he asserts that he reached the 
North Pols. This ends finally any controversy about the 
discovery of tho North Pole for Peary’* claims are now 
officially thrown out. 

Mr Helgeaen doe* not, however, touch In anj w lae on 
the claims of Dr Cook The*© now stand at present as 
follows Cook's claims to have made the first ascent of 
Mount McKinley have been verified unintentionally and 
unwillingly by the climbers who followed him up the 
mountain. Cook’s discovery of the non-existence of 
Crocker hand has been verified by MacMillan ( book's 
three other Arctic discoveries, Bradley Land Cook 
Land Ice, and the endless fields of purple snows at the 
North Pole, rest now for proof entirely on Cook's own 
statements and astronomical observations corrobora 
tive geographies! evidence can no longer be drawn fruni 
Peary's statements since these are now officially de¬ 
clared Invalid 


The verification or disproof of Cook’s discoveries 
geographically, however, Is only a question of tlmi 
Besides the unknown Arctic, there (a almost nothing, 
except part of Antarctica, left In the world to explore 
Bradley 1*and has already Hpi**aled to od© explorf r and 
the time is perhaps not so fur distant when h new < xjw 1 
dltlon will start for Its shores Nevertheh'SB, the fact 
that Peary was deceived by a mirage info Indexing that 
there was a land whkh he called Crocker l^nnd shows 


that there is a possibility that Cook also was deceived 
by a mirage two believing that there la a land whkh 
he called Bradley Land. And the further consequence 
of this is that while the reflndtng of Bradley Land 
would absolutely verify Cook, the fludlug that it was 
non-existent would not of itself discredit him And if 


It should prove to be non-existent, there would, still 
remain Cook Land Ice in 87 deg -88 deg N, and the 
endless field* of purple snows beyond 88 deg N, by 
which to verify Cook « discovery of tho North Pole 

In saying that Bradley Land has already appealed 
to onft explorer, I must tell briefly of an attempt to 
reach it which was made In 1014 and lftltS by Messrs. 
Uudolph Franke and Arthur Hafiik and which failed 
partly on account of unusual Ice conditions. They sailed 
from Quebec on July 4th 11)14, on the 8 8 Guide, 
with the Canadian Arctic explorer and fur trader, Cap¬ 
tain J Bernier, who agreed to leave them at the en 
trance of Jones Sound, On account of bad lee, thoy 
were unable to roach either Ktah or Jones Sound After 
a summer spent in fighting the lee floes of Baffin Bay, 
they were finally nipped Just south of the entrance of 
1 Lancaster Sound and forced to winter there While 
out hunting one day, a great bliuard came on In which 
Mr Haack was frosen to death. This ended Mr 
Franks’* hope* of trying to reach Bradley Land and 
he returned to Quebec with Captain Bernier to find him¬ 
self a prisoner of war, a unique ending to an Arctic 
voyage of exploration. 

Philadelphia, Penn. Enwin Swirr Balch. 

[Editorial comment on this letter appears on p. 2P6. 




Battery m Magneto IgaWon 

To the Editor the Soncwrmo Americas ' 

In the B mmuic Amwoak of Jan, 1st, 1916, on page 
11 you refer to “The Trend Toward Battery Current 
Ignition.’* The statement you make that “with the 
universal adoption of electric starting and lighting sye* 
sterna hag oeme a marked diminution in the number of 
firms using high-tension magneto Ignition," requires 
further explanation, aa it doe* not do Justice to the 


magneto, 

WfcU# it may be true that the number of makers 
jptifcm has inereaaed, it U by no means 
tm that tetmtuher of cur* A* whipped ha* increased. 
I W attention io the fact that out of 1T6 cars 
listed in m show teao# of Motor Ape of Dec aoth, 62 
o 4 th*Mhte * P** cent, were magneto equipped By 
Stete of «te w* wtnaUy magneto 
tet w pwotirelly an magnet 

d? W foreign made car* use 
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magneto equipment Battery Ignition has practically 
nothing to recommend it except cheapness It Is true 
that for a while the manufacturer* of eight and twelve 
cylinder engines had difficulty in securing suitable mag 
netos, but this has recently been eliminated Both 
eight and twelve cylinder magnetos of high eflh lent y 
are now procurable and a standard product with one of 
the largest American manufacturers of magnetos 

There are many objections to making the Ignition on 
an automobile dependtnt upon the starting and lighting 
batterj It Is seldom tbHt this battery la nt Its maxi 
mum efficiency, not because of anything Inherently 
wrong with the charging outfit provided but usual h 
due to a lack of care on the part of the morale user 
It mav le true that the varjlng conditions of a battirj 
does not affect the Ignition this Is claimed bj wane 
makers of lottery Ignition, but there Is one thing c©r 
tain thut n car with battery ignition will not run when 
the battery Is dead and such cases are only tou fro* 
quent The complication of battery Ignition, the timer 
mechanism often l*dug a part of the lighting and start 
lng djnnmo, Is well known and while many attempts 
have l>e©n mHile to remove this computation It still ex 
Ists to a large extent Tho mnnv wires and ronnectloHH 
•otuctlmes requiring thermostatic switches fur cutting 
ofT the cumnt in case the ignition swlLih Is left on ' 
with the engine at rest aDd the fact that these bj stews 
are but slightly understood bj the average repair man, 
all tend to make the battery Ignition s>stem secondary 
In effltlency and desirability from a standpoint of the 
average ear user The original high tension magneto 
was rather complicated and difficult to repair This 
does not hold good with the modern types wherein the 
windings are removable, the breaker ]*olnts stationary, 
and all parts easily accessible for Inspection and reiwlr 
by anybody The fact that magnetos are used on prac 
tically all high grade cars, all aeroplanes, and exolu 
Mvoly for racing should Ik* sufficient evidence that they 
are considered by those who know to be far superior to 
hatterv ignition In any form, the main reuson for the 
use of other forms of equipment is cheapness. 

Sumter HO H It Van Devkntxil 

Pistol vs* Bayonet 

To the Editor of the ftcncwTiKio American 

Mr Crossmnnw timely and Interesting article on the 
bayonet causes the question to arise whether in many 
<uses, yen)>ons HpedaUf adapted to certain conditions 
weapons which might be transported In motor trucks 
and served out on occasion to troops trained lu their 
application would not greatly increase the effective- 
urea of our Army 

If bewildering speed was an essential in the invasion 
of Belgium and France, it would Ik* of still greater 
Importance In a campaign conducted with the objective 
of conquering a considerable area in the United States 
It seems unlikely thAt the initial expeditionary force 
would include sufficient heavy ordnance for trench 
blasting operations on an extensive scalo, as Its dltam 
barkation and transport, together with millions of 
rounds of ammunition, would oreaslon serious delay Tt 
seems probable that the invading Infantry would be 
pushed forward to the limit of enduranre, and then t>o 
(hushed against our thin defensive line In a terrific 
drive If this premise be correct what arm in the hands 
of Intrenched defenders, or reserves, will be most effec 
tive upon the mass formation of the enemy, when rifles 
are empty and the time too short to ln»ort another dip? 

At tbU Juncture I believe 2,000 riot guus per mile 
would smother 20,000 bayonet*. I once witnessed a 
test of one of three weapons, a short barrel crUnder 
bore automatic shot gun, capable of del boring M) to 
00 buck shot In an almost continuous cone of fire It 
would be a tremendously effective wuvjMjn for close 
combat, and spare magazine cylinder* could be devised, 
for quick loading In the hand* of cavalry trained to 
use It from the gaddle it would ho far superior to »uher 
or lance In a melee 

Now as to the application of another weapon, let us 
assume that our forces ore on the offeushe, they are 
within a few feet of bayonet contact with their op¬ 
ponents, they are about to fight with a general purpose 
weapon—tho bayonet—which, a* Mr Croaaiuan aptly 
states, U inferior to the weapon* of antiquity, under 
three condition*, both sides being armed with weapons 
Of equal Inefficiency, if an attacker succeeds in M put¬ 
ting out" a defender, he has done about all that may 
be reasonably expected of him. Furthermore we are 
credibly informed thAt among trench labyrinth*, en 
tongisments, etc, the bayonet, because of Its unwleldi 
ness, is often discarded for the knife or bludgeon, there¬ 
by retrograding to caveman efficiency 

If the Individual Infantryman in the attack, carried 
hi* rifle along on his back and was provided wltb two 
heavy calibre automatic pistols, and had been trained 
In their use—a two-banded gnu fighter—we might 
reasonably expect him to place five or six of bin oi>- 
poneDts hors de combat, as many a frontiersman could 
have done with his ol4 forty-Ave Colts. 

Kstonah, N T Gsoso* Hall. 


Trieste 

To the Editor of the SucNnrj* Avwcan 

Ah a canut&nt reader of jour highly esteemed public* 
tlou and one v* ho, through long \ cars, has come to 
value tin «wTrnttflc Importance of tin urtUle* published 
tu the KuhSTivu Amfku an I have been following with 
a keen Intercut Ihp hcHch of )(ttcr« written by your 
military cxjKrt In connexion with the Ktruteglc Moves 
Of the War In Furope 

And while all along slncerelj nppm luting the earnest 
endeavor on the part of vour war u*rn'qK»udent to do 
full justhv to IhiHi widts, It was not without some 
regret that in reading through bin lotttr of the 24th 
November (which han only now i-omo to hand) I came 
upon a statement made perh«pn Iund\<rtcntly but 
whhli, Hft no! la lng hi aot-ordaini with ti» utrlrt hi* 
torlcul fat la, I are myatlf prompled to <*orrect mi as 
to prevent any misconception cm llu part of your 
American renders as to the motives width hn\e led 
Italy to enH«t on the side of tin l uti nte 

For if, with reft mice to lb* div of Trlenti \our 
military expert at the nmt IunJoii of hN it tier hold* 
out the hope that “the Unlltum will bring 

again under Italian ruh Ihtlr t UI&cuh who for vttirn 
have bet u looking forward to the day whtn tiny shun 0 
again lie living under the flng of King Humbert (h!< 1) 

" he npjMars to labor under the hnptetminn a* 
though that portion of the Austrian Empire orlglnnllj 
was Italian territory and that all tho Italians are now 
driving at Is merely to get batk their own Now anj 
au<h Htatenunt made In good earnest would lie a fla 
grant contortion of historical truth and I must ank 
you to allow me to point out that Trieste never did 
form a portion of the Kingdom of Italy, as a slmpli 
reference to any standard eticyi lopiedla will lunnedl 
otelj «>rrolM>rute 

Trieste (the Homan “Terge«to") wa* originally 
settled by vnrious Ijitln colonists and from having 
foimod a jiortlon of the vast Homan Fmplre fell lu 
the mu me of tlmi under the sway of the Ilabsburg*, 
and has continued to constitute tin Indivisible portion 
of tho Habsburg Monart h> frtim the year 1382 onwards 
to this pnstnt hour, with the sole exeeptlon of two 
short interval* naimlj fiom 1797 to IS05 and from 
1800 to 1814, whm It was under French rule But It 
nerrr it an undtr Italian predominaneo and, please 
God It HcvtT thall be 

Your war correspondent helng a military gentleman 
and therefore not easily daunted, even by facts, I 
nppnhtnd that lu may come forward and tell me that 
prior to 1382 Triple was held by the Venetians This 
Is, of course, not denied, hut to my mind this would a* 
Uttie justify any prencut claims made by Italy, as if 
Spain wore suddenly to reclaim Florida or the Nether¬ 
lands, Manhattan Island 

ftM* also true that the majority of the Inhabitant* 
of Trieste, as of all tho Austrian Coast Land consider 
the Italian language as their mother tongue tbia, 
however, has absolutely no bearing upon the question 
but merely confirms, what I have already pointed out, 
that this section of Europe whs settled by colonist* 
coming from the opposite shores of the Adriatic and 
this long before the present Kingdom of Italy was 
dreamt of In fH<t, if similarity of speech were to 
decide the point under dlstussion, then with equal 
justice Franre might to-day lay claim to tho Province 
of Quebec uud the Kaiser be entitled to call ou Uncle 
Sam to immediately yield up— MilwHHkpo to the tier 
man Empire 

I shall be glad if you will give publicity to this letter 
for the sake of historical truth, and thanking yon in 
anticipation for any courtesy shown I am, 

AVTHUU IjNDKFtSTEAD 

I Karlsplatz 3, Vienna, Austria. 

Paper as Fuel 

To the Edltui of the Screimnc Aueaicaw 

I notice In a paragraph on page 10 of the January 
22d Issue some news of the pai>er fuel now used in 
Italy It Is Home what Incorrect and vague To begin 
with, the rolls of newspapers, after todug cut Into 
small cylinders, Hre boiled for about 10 minuted fa a 
solution of paraffin and naphtha which gives them 
tholr burning quHlltles. 

They are only used by soldier* which have been on 
duty (sentinel, etc ) and have not been able to imrtake 
of their food with tin rret a* the food reaches tho 
trenches In n hot Mate and remains ho for quite h while 
ns It 1 h carried In Ikjxch similar to tho flrelosM cooker*. 

The soldiers do not care for this pajor fuel as it 
makes tt very sooty Hume and never uh© it in camp 
(that Is, when tfu> art enjoying their Ifi-dny rest) 
because they don t need to then. The many commit 
tees that sprang up fo the manufacturing of 
these " St-aldaranel ” as they are culled, are little 
by little quitting, having seen the little utility of their 
work. 

Chahuw I WhAITOV 

B Terre* a Chiala 41 Naples, Italy 
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This bridge 691 feet long and 108 foot high was restored in ft very abort dme One of the Mg tasks negotiated by the German railroad organteartens 


German Military Railroad Organizations at Work 


I N order to nppmluto vrimt wft* the nature of the 
tank Unit suddenly confronted the German railroads 
Mt the iH'giiuiluu; of AiiMiHt 1914, It Is mss hnh r\ to 
mull trout. i al coiidltI oiih nt lh< time The holiday sea 
son vuiw nt ItH bright and the trntttt Im blent to It wa* 
lttnw Omit volutnt'H of freight were In movement, 
bcKldoH and in < w ry mIHturv district the big prat the 
grounds were occupied bv tloops engaged hi annual 
iiiniiiuvuH Whin war nun declared on the 2nd of 
August the iltlwn jKipulatlon away from luma made 
a general rush to the railways In order to escape delays 
that might lie expected to follow when the tremendous 
tide of soldhrs and njulpunut set toward tho fronts 
ThmiHundM of others rushed hy the same routes to 
dlslaid iK)luts to renth stuis, brother* and husbands ut 
the practice cumin* before they should be off to the 
battlefield 

Homo of the divisions had to 1 h‘ sent to the western 
frontier through wstlons alive with manifold Industries. 
Thousands of long military trains were needed lu 
order to promit hojielcss congestion while these trains 
were tn route all of the slathms along 
the lines had to bo cleared of a staggering 
number of loaded and empty freight airs 
Hlmultaneously with the advancement of 
these troojw fin equally heavy imminent 
In railroad equipment was begun Hun 
dreds uml hundreds of freight cars and 
coaches aixl scon's and soon's of locomo¬ 
tives made up In seemingly endless trains 
were pushed along to those sections of 
Germany where according to careful enl 
dilution, the rolling stock would be most 
needed 

Then began the real mobilisation Ml! 
lien* of reservist* were carried to their 
apiadiited rendezvous, and supplies and 
accoutrements for the troops were brought 
up together with the wartime armament 
for tho fortifications nearest the enemy 
From those sections of Germany where 
liorso raising Is especially followed train 
load aftor trainload of these aiiimals were 
taken to tho places where they wen re 
qulred In order to bring the troops up to 
a wartime footing according to prearraugo- 
ment. Likewise?, immense quantities of 
Hvostovk wire Htuillarly transported to the 
army canning factories and from tho 
very outset of this wholesale stimulation of rail 
service the mining dlslrhts began pouring out 
vast quantities of eon I whltta were borne to the nuval 
bases. 

A few hours after mobilization had been ordered 
the first troop trains wen ou their way to the fronts, 


G FNFRAIi Leonard Wood and other eminent 
officer* of the Called 8talc* Army hate strongly 
utged of late the netd of mobilizing tht railroads of 
the country Apart from munitions facility of 
transportation Has mor< than once dedded the 
struggle upon the battlcfidd* of war racked Europe 
and tht ruitroad played tht prime port In these 
stialcgii shifts of ft out The following article la 
an abiidgnvnt of information ghen to the German 
public by tlu authorities of the railroad division of 
the army it {'ours only the first nine months of 
tht stntggU but it gites us an excellent idta of tho 
basic oi ganization i clth its workings, t chich has con¬ 
tribute, d *o much to Teuton suecedse*—E djtoh, 


and day bv day this movement Increased until the 
armies stood readv for service and magazines and other 
supply stntlniiB reached far rearward, according to 
previous plan* for the pur|K)&e of supporting the troop* 
under all conditions This efficiency was the immediate 


result of the work done In time of peace by the railroad 
division of the General Staff and its various associate 
organisations Plainly this readiness wan born of to 
tlumte coordination with many ottor authorities and 
especially with those haring normally to do with the 
administration of the railway* The schooling in time 


of jjence of the military railroaders proved Its great 
worth when the hour for conflict arrived. 

The skill of the officers lu charge of the “railroad 
marching columns undoubtedly contributed verv 
largely to the German successes ui>ou both the East and 
the West fronts, but It was due to them mainly that 
the Kaisers forces proved victorious in tludr remark 
able drive through Gnlicln The flexibility of the rail 
road marching columns depends. In the first place 
ujam a well dt v doi>e<l network of lines, and then upon 
a jarfect understanding of the pin glen I characteristics 
of those' routes bred of a careful survey of them by the 
Ueuerul staff In times of i*ace 

With the armies delivered nt the fronts and the 
troop* ready to advance, then tho Hiief of the Railway 
Division and his staff went Into the field With the 
beginning of mobilization the relation of tho military 
railroad authorities to the regular railroad manage¬ 
ments changed completelv, mid the isacetime organ lea 
tlons were at once made subject to the orders of 
the Chief of the Hallway Division, w'ho had the 
power to continue, discontinue and regu¬ 
late in every way the workings of the 
roads 

1 he moment the German troops entered 
upon enemy territory the problems of the 
41 railroaders " became many and various 
The retreating foes dynamited bridge*, 
blocked tunnels, destroyed rolling stock 
that could not be moved and, as far as 
possible, tore up the roadbeds and effee 
tunlly damaged the rails It wa* of 
course necessary that tho invading Ger 
mans should advance rapidly, and It was 
equally vital thut the railroads should be 
restored and pushed along quickly behind 
the Iroops In anticipation of Just these 
tasks, two Military Railroad Organlsn 
tlons were detailed nt the time of mobil 
ixntlon for this imjFortant work 
Organization No 1 wus in readiness at 
Alx la-i’hupelle for the advance into Bel 
glum and whs the first In the field and 
among the foremost of the Invading 
troops Aside from minor damages, such 
ns torn up rails, over-turned locomotives 
and cars blocking the route, they found 
13 bridges that had been dynamited and 
a tunnel choked up hy running Into it 
at fun speed a number of engines purposely collided. 
Telegraph and telephone wires had been torn down and 
the operative plants of railway stations put effectually 
out of commission 

As to every olher field of thoir service, the railroaders 
toiled ceaselessly It was not long before they achieved 



A tunnel section 100 feet long befog cleared for service by the Germans after 
destruction by the French 
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^ M the thus 
|fet «Adt httei pot them la 
Shape, detn* Idea of me speed 
with which these Wag* were dote on 
the front ca%iw fathered from 

this official statement of operatlona w On 
Septet 1st 1614, Military Railroad 
organisation No. 1 moved into Bruaeela, 
and at tbe end of October It pushed on 
through to Lille. Newly formed organisa¬ 
tion* then took over the management of 
the restored road* and stations, On tbe 
20th of August, 1914, Military Railroad 
Organisation No. 11 waa stationed at 
TTlfilngen. On the 26th of August it had 
advanced a* far a* Ubmmoot, and by the 
4th of September It reached Hedan” A* 

Organimtion No. It moved ou It was like¬ 
wise supplanted by newly formed railroad 
working force* a* far as Luxembourg. 

The western front Anally readied such 
proportion* that Military Railroad Organ 
buttlon No III was created and It* head 
quarter* were established nt Charleroi 
Tho railroad line* Immediately behind 
the front* are operated by the railroad 
troops, and linking up to these section* 
from the roar the service Is maintained 
bj the regular personnel of the German 
railroad system. Thi* illustrate* just how 
the peacetime and tbe wartime orgunlza 
tlons are coordinated. 

Following tho first few month* of tho 
war, during which the railroader* were 
called upon principally to restore ami 
maintain established rail routes, their 
work became that largely of building en 
tlrely new lines or In double tracking and 
otherwise amplifying existing roads. 

Where the German tracks stopped at the 
frontier it was necessary to extend them 
into the enemy country a* far as military 
exigencies demanded This Imposed a 
great many difficult undertakings. Purlug 
the winter when the ground was uilry, 
highways dreadfully cut up, vehicular 
i rattle wellnlgh prohibitive and the tnuk* 
of the rail lines In a Iwul condition an 
extensive network of tramways or field Hpurs was built 
light up to the firing lines In order to bring forward 
ample supplies of munitions and provisions 

In place of temporary bridges, permanent ones had 
to be erected in course of time so a* to bring up the 
service to a high state of efficiency and to insure safety 
for the heavy traffic Again In this work tho railroad 
troop* did their part In the theater* of war, while 
private firm* In the Fatherland were called upon to do 
all the necessary engineering work of this 
wort in the rear Since the beginning of 
hostilities 104 big bridges have been con 
strutted, 8 tunnels have been rebuilt, and 
14 Important main railroad lines have 
!>een restored to service. Besides these 
tbiuge, 160 railroad utations have been 
enlarged by adding to their yard 
trackage and their facilities for load 
ing and unloading freight Further, 
numerous sidings, able to accommodate 
the longest of military tralus, and many 
branches, connecting main lines, have 
been laid 

The following. table gives at a glance 
a comprehensive Idea of the German mili¬ 
tary railway service in enemy territory 
and includes as well the constructional 
work done up to April of 1915, These 
figures to not Include the Russian roads 
contiguous to East and West Prussia and 
east of the Vistula 



Hie biggest wooden railroad bridge constructed In northern France by the 
German Pioneer Corps 



Munitions being moved to the firing fine by means of tramways built by the 
German railroad troops 
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Disinfecting plants 

20 

Bath houses. 

Ik) 

Military hospitals for railroad personnel 

T> 

Rod Cross rest and first aid stations 

10 

Lodging houses for transient personnel 

rr> 

Home* for railroader* 

r » 

Pehfobm akce or Rojung Stock 


Train kilometers 

3.0(H) 000 
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hssM by a four-wheeled 


These activities are entirely apart from 
the public passenger nud freight service, 
whhh was maintained all the while. 

Ihl* recital show* the part advance or¬ 
ganization and well plnnnw] mirdiuation 
have plnved in tiie mobilization of Ger 
nmnv s railroad* for military service The 
Icshou for us 1* a plain one 

Rapid Transportation of a 20-ton 
Gun by Motor Truck 

1 1 It* < vtreruclv doubtful w lather many 
of u* nall/i the Hhi|Hiid<njn tank* which 
could la entruHted to Hit ^timiline motor 
in any prctuuUtm uunpulgn of pri pared 
new* J he plioiogmphlc evidence offered 
lu tho accompanying IHuhIiuIIohh 1* of 
umiHual lufi ri**t mh maiding hauling 
feals already |h rforuied by uu Amerluin 
umd( vehlch of u t omparatlv cly now but 
untiKuully (fib hnt t\in. 

lor obvious riuwum it Ih not posHlble to 
divulge parthulnr* of the gun hauling feat 
which in here pictured However U 1* 
possible to Htnte Umt the gun Ih npproxi 
mnfi lv 20 feet long and \u Iglm over 20 
tons The vehh le supi>ortiug the forward 
t nd of th« gnu and nerving us tin pro 
lulling iHJvwr fur rht huge load is a four 
wheeled Vmerlran built giiNoline Inn tor 
Hu 20-ton gun waa luiuled b\ llie 
|M>vvufuI tiHttor o\»r 11 mile* of jmor 
roads In an hour and a half The signlfl 
t-unoe of this feat may Ik Judged bv the 
futt tlint with ordinary mean* it formerly 
took a day nud a half to do the work 

The Current Supplement 

A N Interesting aitlcle In the current 
Issue of the Si n.rm*iL Vmlbjcan 

Si pm mi. nt l* 1 7/u Woods of i/wcaR 

whhh fills something about the different 
vurli fits of trm** growing lu the Islands 
and the ipmlltleH of the woods they pro¬ 
duct It 1* nttrn* tlvely illimtnitwL 7 he 
Phitmdan and the W rather Bureau give* 
some 11 hi ful information concerning the 
i flu In of weather conditions on health, 
and the advantages the phvshlan nmv derive from the 
Information fuinlslml In the weather reis>r1s The 
World's / iirflirft Untile JUfi inn i* an ueoouuL, with 
several llluHtrations of an elRlmrate oalabllHlmiout main 
inJned by n large mninifiicturJng eompQftj In Germany 
Problems in Photo ( htmistrg trout* of wveral problem* 
of light that will I id treat the sdentlfii photographer 
r ahulutionx foi tfhip * Forms treat* of Uie facts that 
model exixriinnit* show lu regard to resistance propul 
Klon and the rolling of shii* I*rotc<Ut>n 
of Lif< and Pmjnrtp 1 gainst Lightning 
glvw nine Ii Information that is of wldo 
vnlin 1 ho pupar on The Klru< ture of the 
km th Is concluded 

Ihere Ih some Interesting lorrcHpond 
emt In relation to the illustrations of the 
model n*tora1lons by Mr Gilmore that 
acoomiwided tin ri*eent article on Monster 
t lit ptitCK 

J hi \fi ti nrotoftit of tht Moon Is an iin 
poitant pn|Kr dealing with the various 
pin nomeim from which lunar conditions 
are dcnlueed Innnts and the War give* 
much Information about nuisance* that are 
not unknown In limes of peace and which 
are of serious importance lu large gather 
lugs of nu n ns In the armies of Lurope 
Other shorter articles of general Interest 
nre f Sht Visibility of Distant Ohjuts in 
R ar/ur« l/sing the A in nil an hphnnt rit* 
which tells how to make vour own ulnm 
uac Alcohol in War Quality of / *mt 
stum for Burning und / nndon 7 ra/JU 

New Sludge Dryer Produced in 
Leeds 

C ON SIT >1 RAKI M attention has recently 
Ih f n tliitKted to n machine for drving 
sludge Invented and pntented b> a firm in 
the I eeds district of England It 1* 
claimed l>v tho firm that this machine 
lias made It ix>s*ihle to dry sewage sludge 
ptviMfiibh and that it is especially suit 
aide for drying filter pressed sludge cake 
containing moisture in any pnqsirtion up 
to 7r» i**r cent In reply to Inquiries the 
firm reports that the cost of converting TO 
per cent sludge cake through the machine 
lm lulling interest and repayment or cftiH 
Itai, has lieeu |1 04 per dry ton while the 
fertilizer Is worth 87 30 per ton and up¬ 
ward according to the amount of am¬ 
monia U contains. 



















304 




SCIENTIFIC AMERICAN 


Strategic Moves of the War, March 10th, .‘lOJQ 

By Our Military Expert 


npilh Teutonic ikmndlng upon the Verdun salient still 
* continues Almost regard lens of losses the German 
battalions have been hurled headlong Into the rnnel 
strum of defending flre^ through which, with perfect 
organisation, splendid valor and act nil ugly urmhukablt 
determination, assault after assault 1 ms 1m * n ikllvired 
TJp to Friday, Mtmh Urd, it is 4 attainted that £5 
distinct attacks lu fone have be< n drilvtrud under 
cover of the most Intense concent rattan nf shill fire ever 
known, with adverse < llmntlc conditions ixlstlng, leav 
lug the ground soft and tmulnrous to finning, and 
mostly through blinding snow 

To either side of the sullmt pn»|H*r, aithltles have 
boon extended, as fur to the southiasiward as Mels, 
near Pont a Mousson und to the wMwnrd through the 
Argonne Into the ( hamiwgne While there exist In 
tervtls ta this hundred mile lino where coni’entrated 
activity has not developed, it is all part ami parcel of 
the main assault upon Verdun, a constant pecking at the 
flanks of the salient thut opinislng troop* may be held in 
position and that a weak jsdnt may be uncovered The 
Jaws of the German pliuers are grinding awHy, striving 
to Isolate the fortes di finding tlie salient, while strong 
attack* continue In ellorta to crush in that l>ortlon of 
the line nearest to Vu-duu, 
directly to the north of the 
city 

This Veidun operation can 
scarcely be a direct attempt 
to break through to Paris, 
as a glance at the map will 
show Tlie distance from 
the Verdun position to Paris 
U almost three times as 
great as that from the near 
est German position on the 
Aisne west of HoIhhoiui A 
break through Verdun would 
Inevitably result in Kn neb 
retirement to auottar da 
fenslve position In rear 
which would necessitate 
clearing before the German 
forces could proceed farther 
Houtheust of Utahns, the 
Marne forms another stout 
barrier, with Chalons sur 
Marne and Vltry lo Francois 
aa strong points of rest, mid 
If that line should be fori'dl 
other positions lie in rear 

Mach assault — field l>e- 
slegement—so r e q u 1 r e d 
fearfully increases losses. In 
proportion to the distance 
from the objective, admit 
tl ng Pa rla as objective 
From the Alsne to Pa rls 
offors then a proportionate 
saving that would certainly be seised upon wore Paris 
(he first objective It Is therefore upon this relative 
distance deduction is made that Parla is not the present 
target. 

Hut that it is the ultimate one can hardly be doubted 
The method of approai h may be compared In a homely 
way with the opening of a securely nailed box A wedge 
Is Inserted at one point until a little opening la made; 
then another portion of the lid la attacked, further on. 
another one and so forth until gradually the entire 
nall-dlstance is gained Possibly the activity on the 
western front may resemble such an operation as the 
spring unfolds. 

The successful penetration of the Verdun salient by 
Germany, to an appreciable depth would automatically 
require an adjustment of the French line for a con¬ 
siderable distance, threaten communications, or else 
leave a dangerous salient projecting into France which 
would furnish Germany Interior lines for rapid shifts 
of force and make lateral communications for the 
Frcmh line extremities harder and longer It would 
establish u threat against much French territory and 
secure post* salon of the Important railway from St 
Hilaire du Temple, southeast of Ithetma, to Verdun, and 
Hit* Meuse, with its paralleling railway from Verdun to 
Toul 

But the gaining of these tiling* alone scarcely seems 
sufficient to lounterlmlunc* the tremendous losses which 
have betn and will la Imuired bv the assailants. The 
great cliain of tho main barrier fortresses would be 
broken by tlie fall of \ ordun, but that is scarcely 
enough in thtst dajs of huge field armies 

The most Imj>oi*tant gain, short of decisive French 
defiat, that could goctue to Germany would he the 
elimination of the threat agslnit Meta and the way 


Into Germany, which is definitely established by the 
existence of the Verdun salient The writer of these 
lines holds no brief for either Entente or Teutonia, 
but he does entertain the belief in common with many 
others that Mu* cold, hard numerals of arithmetic cannot 
be Ignored, ond arithmetic aa expressed in the popula¬ 
tion and resource compilations of strictly neutral and 
non military actuaries definitely states that the valiant 
Teutonic coalition is outnumbered two to one, and If 
the war taste long enough , each side giving man for 
man, the stronger numerically must inevitably wtn 
The whirlwind and spectacular German assaults upon 
Verdun boar this out It must be realised In Germany 
aa well aa elsewhere For Germany to win a definite 
decision, she must triumph speedily before a war of 
attrition can weaken her too much. For this reason, 
then, it appears entirely worth while that Germany 
should bend twery energy towards forcing an immediate 
decision by sheer force of arras Despite appalling 
losses, despite the risk of weakening other fronts and 
drawing heavily upon general reserve* from within the 
heart of the Fatherland, despite the possibility of 
strategic error or a definite reverse, if Germany could 
bring the war to a close on the western front, aha could 
easily, and probably speedily, dominate 
the rest of her opponent* on other fronts 


on the continent 


If it be true that Germany has con 


eluded to fight the war out to a con 


elusion now, her first step must nccct 


^ sarlly be that which would safeguard 
her from danger while her legions pound 
7 * </ ** 4r at the general lino 


the straight 


ening out of the 


line and ellmlna 


tlon of the dan 


° A 
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gerous Verdun salient Should that be once secured 


Germany would be at liberty to bend every resource to 


direct assault upon Parla by the shorter route or to 


continue her efforts along the southward line with the 


object of cutting off the main body of the French army 


to the northward from ita French territory of supply 
It Is evident that a passive policy of waiting, in the 


face of superior numbers and resources could have but 


one result, and Germany is not waiting. 

It is claimed by many observers and statistic*** that 
Germany has passed the senlth of her manpower, 
through losses and the extension of her lines. That 
may be, but It Is also the general belief that for de¬ 
fensive purposes there are a sufficient number of troops 
to man her lines so that they could be broken only 
with the utmost difficulty And, concomitantly, the 
Entente lines should be as hard to break 

It would be ridiculous to believe that the Entente 
is willing for the war to terminate only In a draw 
There would then result no definite gain of any descrip¬ 
tion to either side to pay for the losses incurred. The 
Entente tactics in the present situation are therefore 
pawling, it would appear as though now is the one 
time for a huge offensive return elsewhere, either on the 
western front at another point, or on the eastern, by 
Hassle But with the exception of somewhat sporadic 
activities by the British in Flanders, the other sectors 
seem silent as so many tombs. Weather conditions may 
account for the withholding of a Russian thrust, for 
the ground at present does not favor handling of troops 
and supplies by road, with railways Jacking to ade¬ 
quately cover a long general front There must be at 
least 4,500,000 Entente troops, British, French end 
Belgian on or in rear of the western line, which would 
leflfve at les*t a million men available for a thrust 


Naturally, If such a thrust is% preparation* every 
effort wfll be made to conceal It Until sack time as It 
Is forthcoming, this may account for the apparent toepot. 

Agoln, It may be that France feel* so sec u re behind 
her defenses, that she la willing for Germany to dash, 
her spiked head against the holding lines tod count 
the cost afterwards. Such losses, which must ntoes- 
tartly be greater to an attacker than to the defense, 
would count In the policy of attrition, and peihaps 
France tk still carrying °° the tactics that hart signal¬ 
ised her campaign since the battle of the Marks. Far 
haps a maSslve counterstroke will be delayed Until a 
decision has been readied W the battle of Verdun when, 
if the French lines hold, tt will have been demonstrated 
rather definitely that deadlock In truth does obtain Ond 
that even more time must be consumed in attrition 
before the opposing forces are sufficiently weakened to- 
render successful Entente assault probable. 

Each day gained without a decision means so much 
benefit to the ponderous Bear, the country that in the- 
end will probably count heaviest through her unwleldly 
strength, each time-gain aids unprepared England. 
France Is probably now at her greatest strength 

And each day that pause without decisive result must 
•poll losa to Teutonia, even though It be small, the 
wearing away will l>e In progress 
With, admittedly, the highest development of military 
organisation of any country engaged In the war, Ger¬ 
many seem* to be entirely Justified In making almost 
any sacrifice to bring the war to a speedy close, for 
time—and arithmetic—are hex most feared enemies. 
If all recruiting and supply activities should be sus¬ 
pended everywhere, It Is highly probable that Germany 
would gain a quick decision, and her most sought 
object is to bring this about by elimination of Franc* 
from the field first of all 

No decision has been reached thus far and the com¬ 
ing weeks are laden with moment But if Germany 
falls In her thrust It mav safely be said that the de¬ 
cisive battle of the war was fought almost 18 months- 
ago when the French stand on the Marne kept the 
Kaiser out of Paris and prevented the elimination of 
Fiance from tho war 

Etoctrlcal Indicator of Scores for Blfle Binges 

N electrical target that signals tho exact accuracy 
of the marksmen to an indicator on the firing line- 
has been Installed ou the shooting range of the United 
States Marines at San Fran¬ 
cisco The method of signaling 
the accuracy of shots noivp,^fS 4 - 
ployed on moat Government 
ranges has been criticised, aa 
It has been difficult to convey 
to the men on the firing line' 
the explicit information as to 
the closeness of his shot to the* 
bullseye An elaborate system 
kj of flag and disk signaling la 
j usually employed. This re- 

- quires on longdistance range* 
10 the use of field glasses When 

j the marksman fires a shot at 

a target the spotter in the* 
* distant pit lowers a target and 
raises a signal to denote the 
numerical accuracy 
^ The procedure Requires a 
large corps of men both in 
the pits as spotters and on the range behind the marks* 
men as scorers. Moreover, It has often proved con¬ 
fusing and there is no way of aignallng whether the* 
bullet that missed went too far to the right or to the- 
left, too high or too low 

Tim electrical target in appearance reesmblee a num¬ 
ber of large ventilating fans sqperiiqpoeed one upon, 
the other, each one smaller than that beneath it The* 
buUseye la a thick metal disk, painted block, which ex¬ 
tend* In front of the blades. Steal platee ora need ft. 
the construction and behind the steel plates are elec¬ 
trical Contact*. i it 

On toe firing line Is an electrical Indicator, which, 
in design is a replica of the target Each leaf of th* 
target la represented by a minature electrical lamp on 
tee indicator When a bullet strikes one of the blodv 
of the target, the contact mode cloees on electrical cir¬ 
cuit, constating of batteries, a cable to the indicator, 
and one of the lights of the indicator* The actio# ftp 
immediate, the marksman knowing at woe not only 
to* score but the fxito place on the torget where ft* 
bdOct struck, eo that he can adjust hie rifi* righto to 
oHMtf with wind and temperature oeoditico*. ftp, 
feniet end indicator m touts* to te ss tob to * ttosto 

itoto 
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Pedtaf potatoes with the aoe of an adjustable damp Complete kitchen equipment for the one-armed soldier-cook 


Kitchen Equipment for the One-Aimed Soldier* 
Cook 

N view of the many operations Involved In the cook 
lng of an ordinary meal, not a few of which arc at 
once delicate and complicated it would appear that 
thU occupation la not one to he engaged In by a one 
armed mnn Yet recently there has been demonstrated 
In England the feasibility of one-armed cooks In the 
near future* Indeed* the culinary field offers a most 
attractive opportunity for many of the war’s \ktlms 
who hare loot the use of one of their hands 
In lt« untieing endeavor* to create tasks 


might be conducted under the most realistic conditions, 
Mr Lawton had one of his arms tight 1> bandaged across 
his chest so that It could not be used 

False Flax, A Little-Known Plant of Value 

A MON(, the little known plants which have been 
lntioduced from Europe is the false flnx or gold of 
pleasure It was first brought Into this country as an 
liupurit) In flaxseed and clover seed ami It U now 
preth generally distributed wherever fla\ Is cultivated 
The false flax la a member of the mustard family of 


thated fields It is nevertheless a plnut of considerable 
merit and should be drawn to the attention of agrl 
eulturlsts and others as an oil plant adapted for feeding 
cattle and for other purposes It forms a well known 
crop fn l tirojvc and H« cultivation tin re dales hack to 
the eleventh eeutnrj From that time on it has been 
plunted more or less extensively In Holland (termini) 
Russia and Turkey It is l>elieuMl that Its cultivation 
in this eountiy would repHj the farmer Ikshubl an 
acre of false flax vlelds ulsiut bushels of seed of 
which from to to ij pr tint Is oil which exceeds that 
of true fln\ Judging from obs» r\Htlous 


aud occupations for disabled English sol 

dlt r«, the Society of Medical Otflcers of H^--' / V '-V*"'*' •' *■ ‘-a-.-'-V* 1 '.«* ,"v, 

Health has found a promising field In the Hi ^ * ; .If,, , ; 

kltcheus of hotels, restaurants and even HI 
households. Recently tho secretary of the Hf 

organisation* illlam Lawton, gave an in HT t ; , 

tcresting demonstration of the use of n 

number of simple contrivances aud a ape- Hf ! 

dally constructed stove which ho has de- Bp « 

vised to enable a one-armed i**rson to H[ ’ /,> t ''* i ‘ ’ * ,,«* 

undertake the numerous duties of a cook Hf ‘\ ’v, * 

All of the contrivances which he used are 
of the simplest sort, in fact, they may 
be made by any one from odds and ends I . 

usually fouud about the house, and from W: : , \ . . , ’ 1 .uSC’Wj" ' 1 ’* ,, „. *, *. 1 , ’ !ii " ! t \ 

< lamps procurable at any hardware store H 
In the four accompanying Illustrations H 
are depicted the simple contrivances de- Hjpfgg^^ 
vised by Mr Lawton, as well as tho 
method of using them. In tho first view H 
Ik shown a simple clamp, which serves to 
hold potatoes or apples which nr? to be 

peeled It will be noticed that the damp Hgj-- ■ V : . v- • ’ ,*-* vjiri-v*:*; 

Is adjustable so as to take any vegetables HflHHHHHHHHHHIHHHfliiHHHHHHBHH 
or fruit Irrespective of their else While ' ' 

allowing that thla method of peeling mar Ctoantag «<l drea*if a chicken whh one hand, while hoMln, it 

perils pa be enmberaome as comiwred to * weighted am 


made in this country It flout Ishes uti bar 
ren Handy soils where no other crniw will 
grow HuceosHfulI) lielitg indojiendint of 
dtought the plants j,rovv vigorously and 
yield a large crop It iIwh not exhaust 
the soil like the corn uop for Instance 
but it may bo plautod after the corn crop 
without doing the Kant Injun to tho land 
Tho best time to sow the seed 1 h In tho 
fall requiring about n jtoundB of seed to 
the acre mining It broadcast The seeds 
wilt gennlimtt In thr fall and produce a 
rosette of leaves Hlmllar to dandelion In 
the spring the plants will develop stalks 
which mature the seed pod In June and 
July Car© must l»e taken to t ut It before 
It becomes too ripe or the bcmh! will be lost 
As soon as thi ihxIb tlmngo from grecu 
to gulden, they are Hih uud should be 
harvestcxl and prejuired for market In the 
same manner as wheat and oats The 
cultural methods for this plant are the 
same as those for true flax 
The false flax seeds produce a finer oil 
than rape or true flax besides the use of 
the seeds for oil which is employed in the 
mnnufuc ture of soap Uibrlc atlng oils, etc 


the usual procedure, it Is claimed that 
with proper practice the user soon be¬ 
comes skilled In the work. In another 
illustration Is shown how a chicken Is 
held securely while being cleaned and 
dressed, the device In thla case consisting 
merely of a hinged metal arm on the free 
ond of Which la placed a heavy weight 
On the arm Is an adjustable fork like 
member which may be used for holding 
the chicken, or for that matter any other 
kind of meat, should It be found neces¬ 
sary How an egg may be readily broken 
with one hand without losing any of Its 
contents ta shown In another view, lfl thlr 
Instanoe a trough shaped piece Of sheet 
metal with a sharp ridge Is used to break 
the agg cleanly In half and gather the 
yolk and White of egg into the dish be¬ 
low The meat chopper, which is con¬ 
spicuous in this and other views, Is an 
Indispensable tool of the one-armed cook. 

In the remaining view appears tho entire 
equipment defined by Mr Lawton, includ 
lng the special stove, which in this to 
•UAoe 1» of small also and presumably 
latfhde&to? the usual household- This 
stove tr made w the form of an oven* with wire-work 
•helm for hftMrtng the different foodt that are to be 

* *b, 'Aerated otmaiferabl* thought to the 

MBtrlnncM wtorrty a on* 
Ota# M many u tho non 

* Wem¥m^M *** «* am**"* ■* 


Breaking an egg wtth one hand, using a trough-llke device 

plants and Is caned Cnmelina satltxi by botanists. Its 
generic name U derived from the Greek meaning false 
flax, so-called because it Invariably grows with flax 
whlth it resembles in a general way, only it U slightly 
smaller and tts seed pods are pear shaped instead of 
spherical 

Although false flax Is regarded as a weed In col 


- the oil take has hot n found ld«hly uutrl 

tloiirt In tlio fattening of <attic and sheep 
Tina© (»kos constitute momon of seed 
from which the, wnter and oil has been 
deprived by mechanical means. Not only 
are the seeds valuable, but the Btems of 
this plant yield a fiber which Is used In 
parts of Europe for making coarse cloth. 

Leaf Margin* as an Indication of 
CUmate 

A RECENT paper hy Messrs I W 
Ilulley aud E W Hlnnott calls alteu 
tlon to a striking correlation between the 
character of hnf margin e«pe< Sally in 
trees and large shrubs and tlie pri vailing 
climath Influences a relation that is of 
InttriHt In studying the climatcH of past 
geological Hgts I*eaviH and leaflets with 
entile margins (I r not broken b\ teeth 
or Rerrutions) are o\ erwbt Imlngly pre¬ 
dominant In lowland tropical n gions, 
those with non entire margins In mo 
soph\tk cold temiH rut* arcus In the 
tropltnl rtmts non-cntln margins are fa 
vorcil b) inulst ui»h»nds equable eii)lron 
merits aud protectetl mmpHrutUely cool 
habitat*, In the cold temi»eruto sums, entire margins 
ar© favored hy nrkl emlronmi nts Tho authors suggest 
that "the determination of the iterecntugea of entire 
and non-entire leaves In Cretaceous and Tertiary 
dicotyledonous floras affords a simple and rapid means 
of gaging the general climatic conditions whlth existed 
in the regions where these plants flourished " 
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The Motor-driven Commercial Vehicle 

by VICTOR V FACE. M. & A. E. 

Thit department ts devoted to the interest* of present and prospective owners of motor trucks and delivery wagons The editor wiU endeavor to i 

rclaHni to mechanical /natural, operation and management of commercial motor vehicles 


any question* 


Foreign Motor Truck Subsidy - 

Requirements 

L ONG before tin outbreak of thi j 

present war the iMlIlgcrent powirn "j 

hud understood that the motor trui k P.QO ] 

nould bo of umrktd utility, not only for 
transporting the munitions of war, bui Ij 
hh food ill tuft, at rophmcn and the ptr 
gonal ImiXMlIini nta of l«rgi InmIU 1 * of 
nun, but uIho for conn> lug tht soldi' rs 
themselves It lit apparent that mi 
enormous sum of momy would la In 
volied if the various Rovornuunitft W'r< 
forced to pur'hnse outright a large 
enough numhtr of viIiUIck for wnr pur 
|H>H4 h mid not onl\ would mpltal he 
tied up hut the motor troika would 
ruuulu blit until tlu out bn uk of ho« 
tuition made tlnlr use nm saury —— L 

The Holutlon of fids problem wuh that ^ 

all who owned motor trmkH whb li were _ > 

built tu follow cirtnln hiiHlc require — 

incuts could, b\ nullable registration 
mall th'Uiselvea of the financial a« 

Blatanco provided by the subsidy, which J, 

mount that they would receive a regular 

stipend Issued jierlodbaUj, or a lurgi 

cash pnMuent that would be of material Typ 

assistance lu helping pa> 

for the trucks In case of ..—. -— 

war, all the trucks must be 

delivered to the govern /V«57oi L 

/ P*UR CVlMMI 

input upon Its request and B/_ __ 

a definite previously 

agreed upon price, gh'n to | 

the owutr of the v<hhh | iLj. 

It wilt be apparent thut fcj fTH 

In operating thousands of 

commercial vehicles, It T*Sy\~ w T 

would bo highly deslr B/ 

able to have all of these «—$1 rr" 

conform to certain stand Vv^Jy/ ' w 

nrds, In order to i educe * 

the expense of umlnUnnn" 

and to Insure continued 

operation of the tru< k*. It 

was the endeavor of those elevation of ch 

responsible for the subsidy 

rule* to have as mauv as possible of tlie components of 
the various trucks interchangeable to some extent, even 
If these were of different makes 
In view of (In prewnt agitation on the subject of 
adequate pripmntkm of difense In tho \ ulted States 
It would srem desirable that some effort 1 m made to 
stnndardlrc certuln types of tnnks as Mug best 
adapted for wur stnlo* nnd non If no subsidy wue 
offered It is highly liujiorliint that a set of roles las 
formulated by competent engineering authorities In 
the employ of tho government so that builders of 
trucks could design eerliilu tji** that would lie similar 
In many respects to those of like pattern built L>\ other 
manufacturers Thrre are, at the prisuit time, 
hi verul hundred dlffi rent models of motor trucks 
produced lu the United States Hnd while 
all of these fill a loghnl dt maud hi the | 

Industrial field It 1 h u rj unlikely that 
they are all snltahle for nrim pimmsc* 

Iu order to show how IU< foielgn triuks 
subject to tlie suhsldj havt been stand 
ardlsed ive will reilew briefly the most 
Important spectfli utkins, so thut those 
famlliur with motor I rink construct Ion 
cun Judge which of our \mtrlcan motor 
trucks would bo pnftrred by Euroiamn 
goierimunts t oiishhrlng first tho British 
»pet IrtuillcuiM we find two tv i>e* of trucks 
are (oiinldired desirable the type A be 
lug of tini*t tons capiult\ while the type 
B Is of 1'j tons caj»<ll\ Pho bodv type 
1 h a slinph platform with ditmhnble sido* 

-i fent high Hu tin k of tlie 1 V|>e A truck 
art imo \ 120 mlllliuihrs single, for the 
front wheels uud l UVJ \ 120 millimeters, i 
dual for the nar wheels rhese are 
equhuhnt to our Atm i ban dimensions a* 
follows $*L40" x 4 72" front, 4133* x 
4 72* renA On tlio lijie B or lighter 
triKk tho front tires must be S70 x 100 
millimeters single, mud the rear are 1,030 Anaim 

x 100 millimeters, dunk The wheels should * 



Typical four-cylinder engine need on English claim A subsidy trucks 


MIUU trill, r«M 


Side elevation of cUm A subsidy model three-ton chases that conforms to the English requirements 


be of steel, 8S10 millimeters diameter (34 724*) for 
tho 1,030 nnd lfiZO millimeter tires and 710 S milli¬ 
meters (28.25") for the 870 and DOu millimeter 
tires 

The power plant of the type A trucks are four¬ 
th Under engines hailng a minimum l>ora of 4% inches 
at a minimum rating (It 11 1 ) of 30 hor*e-]H»wer The 
type B (iiglnc Is also a foui mU nder pattern having a 
minimum la»re of 4 Inches nnd a minimum rating of 
24 N horse power 'lUe cylinders ure to be cast lu pairs 
huviug mechanically operated valves with enclosed 
valve stems. The motors should be provided with auto¬ 
matic speed governors and cooled by pump operated 
cooling systems The power plant and its auxiliary 
units must be located at the front of the chassis. 



Angle of hidbutlon nocewargjo dump crushed steoo with rsgufor npnm 


construction 


""" "1 under tho bonuot, and all parts must ha 

accessible for inspection or adjustment 
The ignition la by high tension magneto 
tuning the shaft center 50 millimeter* 
from the supporting flange or base piece. 
The radiators must be the tubular form 
Urnlng substantial cast metal frames 
and must be located above the frame. 
Two outlet connections are to bo pro¬ 
vided and the radiator must be protected 
from damage In event of collision by a 
bar Lubrication must be by positive 
driven mechanical pomp and the system 
must have oil caittclty for 200 mli«. 

The transmission should have four 
speeds forwa rd and one reverse and 
k should be geared to have a ratio of at 

\ least 5 to 1 on high Hhaft drive Is sped 

A m - fled and torque members and radius rods 
must be prodded as the springs are to 
sustain only the weight of the vehicle 
and not to resist oither braking or drlv 
j- ing torque. The hand brake lever must 

I operato so that it Is noewwary to push 

f It to set the brake. The foot brake is 

to operate on tho propoller shaft as foot 
brakes operating on rear wheels will not 
&s be accepted The hand brake acts on 

the rear wheel hubs 
- I Either brake must hold the 

vehicle on a grade of 1 in 5 
The wheel base of the 
type A must not be less 
^ ml1with than 15tt Inches while that 

KOBAvt 0 f ^ type JJ ^ a 

minimum of 120 Inches. A 
- •*-, 2 ^’* 80-gullon fuel tank should 

£ / ,l„k be fitted. The gasoline 

consumption should not 
jWpn T (if be greater than one gallon 

| per 40 ton miles. Engines 

ro Z£ must develop their R.A.C. 

j rating The truck must be 

—^ * able to climb a grade of 

____________ 1 In fl fully loaded. Two 

towing hooks must be 
nglish reqn Ire meats fitted to the front and 

(Ctmvluded on paye 811 ) 

Motor Trade Querieo 

W V H writes \\ o are dealgulng a special dumping 
body for use on one of our five-ton chassis Intended for 
general contracting work and hauling materials for road 
construction Whut degree of elevation would bo re¬ 
quired to have various materials flow by gravity Are 
there any data available ou this subject? What is the 
best maUtinl to use In body construction/ A By all 
means use either a steel Inxly, or at least, a steel lined 
wooden body Wood used alone would soon be worn away 
by the materials hauled, and besides, It will have to be 
tipped more to dump clinging materials, such as wet 
ashes, than a stool Indy w!lL A series of tests by Morris 
A. Hall gives the following minimum angles with 
the horosontal at which various materials can 
lie completely dumped from a flared aide, 
steel lined truck body 

Angle 

Material Degrees. 

Dry ashes •• •* 83 

Wet ashes. . 84 to 80 

Very wet ashes 28 to 80 

Concrete or garbage , 30 
Sand 28 

Broken stone, No. 2 sand 27 

Soft coaL. * 30 

Coke. . 28 

From the foregoing it will be evident 

that an aflgle of inclination tit 80 deg. 
will take care of any material used In 
road construction. The reason it tata 
less inclination to dump very wet ashea 
concrete or garbage than dry M h e * oi 
barely wet ashes Is that water becomes i 
lubricant If used In large quantities pxd 
acts only as a binder If used In aipsl) 
amounts. Bear in mind, the interior ol 
the body should be smooth as poseSbU 
and lining bright Projecting bolt 
cleats, braces, nuts or rivets iriti raftanl 
i grass the flow of the material when the betel 
raised. 
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T he prestige of a 

Motor Car no longer 
depends upon a mere 
name, surrounded by a ficti¬ 
tious atmosphere of aristoc¬ 
racy 

The only aristocracy in motor 
cars, now, is an aristocracy 
of merit 

It is true that the ownership 
of a Cadillac carries a distinct 
social value in every com¬ 
munity 

But it is the character of the 
car which sheds lustre on the 
Cadillac name—not the name 
which confers lustre on the 
car 

Intent upon the more serious 
purpose of making the Cadillac 
as good as a motor car can 
be made, this Company has 
paid scant attention to any 
other aspect of the case 

Social distinction came to the 
Cadillac as an after-result It 
was conferred by the owners 
themselves—as an apprecia¬ 
tion of its more sterling qual¬ 
ities 

Each year the number of 
those amply able to pay more, 
but who prefer the Cadillac 
because of what the Cadillac 
is, has rapidly increased 

Each year the lure of a mere 
name has grown less 

It is the age-old process at 
work 

Neither a man, nor a motor 
car, can live on a name alone 

The world demands deeds 
from the one, and performance 
from the other 

In the working-out of that 
process, the world has be¬ 
stowed greater and greater 
distinction upon the Cadillac 
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Scientific American 
War Game 


What do you know of the science of war? 

Knowledge of military strategy and tactics is 
obtained by a game of war played with pins and 
blocks and paper strips upon a contour map The 
game is as scientific and absorbing as a game of 
chess We invite our readers to participate in such 
a game 

WAR HAS BEGUN! 


In the Scientific American of March nth we 
published the first paper of the war game series 
Enemy patrols had been observed ten miles beyond 
“ Lookout Hill ” To gain information about the 
enemy, four cavalry patrols were sent out from the 
detachment stationed at “ Norrisville ” How are 
these patrols to proceed so as to get in touch with 
the enemy, discover his whereabouts, and at the same 
time avoid discovery by the enemy patrols? 


March 25th In this installment, the findings 
of the cavalry patrols are announced, the detach¬ 
ment which has moved forward, encamps for the 
night and takes measures to protect itself against 
surprise attacks What measures should be taken? 


April 8th The detachment now moves for¬ 
ward to a strategic position to engage the enemy in 
battle What disposition should be made of the artil¬ 
lery, infantry, and cavalry? 


April 22nd. In this issue battle is joined, and 
our readers move over to the side of the enemy to 
learn of the measures taken by the enemy to defend 
itself 

In each installment problems are presented for 
the readers to ponder over Military science is as 
exact as that of chess These problems have definite 
answers, and the answers m each case will be found 
m the following installment 

This war game series is being conducted by 
Lieut Guido von Horvath, formerly of the Austro- 
Hungarian Army, who is eminently fitted to teach 
military tactics bv reason of his training at the Mili¬ 
tary Geographical Institute at Vienna. 

In strict military parlance the first four install¬ 
ments of the senes are known as “ map problems.” 
A real war game will follow, when two military tac¬ 
ticians will be pitted against each other in military 
maneuvers Announcement of this game will be 
given later 

An enlarged map printed in colors covering 
the terrain of the war games has been prepared and 
may be had for 10 cents 

The articles are written so that laymen can 
understand them 


MUNN & COMPANY, Inc. 
Woolwortfe Building - 


New York 


Industrial Preparedness for Pete* 

(Concluded frtm pspe 800) 

which It will leave the world. It would 
therefore be equally tatpoealble to apeak 
definitely of buBlneaa preparedneeft. 
This, however, we can any When the 
war closes, there will be a sudden caesa 
tlon of demand for many manufactured 
articles and a corresponding decline in 
price The price of agricultural products 
will also decline, and business generally 
will be disturbed The beat way to pre¬ 
pare is to rtfortn present habits of ox 
traragance, put b> profits being made 
now for a rainy day Wages, of course, 
must decline with lower prices, and 
there will no doubt be many Indus 
trial disturbances and much Buffering 
throughout the world, alt of which the 
world will richly deserve ns it Is en¬ 
gaged in the most barbarous warfare 
lu all Its history Foreign competition 
will, of course, be keener than ever be¬ 
fore and the Government should do all 
In Its power to foster and assist our 
business interests, or, at any rate, as 
the man said In his short prayer to the 
Lord during a tussle with a grizzly 
bear ' Oh Lord, If you can t be on my 
side, please dont be agin niftl'” 

Prof Thomas N Oahvtb, Department 
of Kcnmnlcs, Harvard University 

“ In the yew J ork Times Annalist for 
January 3d, I have an article on the 
Bubject of redistribution of imputation 
following the war That will give you 
my opinion regarding some of the ques¬ 
tions which you ralBo In your letter of 
January 8th I read a paper before the 
Tan American Congress entitled ' The 
Conservation of Human Knergy,’ which 
gives my views regarding some other 
problems connected with your subject, 
namely, ‘ Industrial Preparedness for 
Peace 

“ I may say that In my opinion purely 
business questions and questions of 
shop management, business efficiency, 
etc, while important In tlvemselves, are 
aecondary to more fundamental ques 
lions suih as the morality mid self ills 
cljUine of a people The greatest of all 
Industrial engineers Is tho moral leader, 
provided his moral system Is rational 
Heal immorality Is nothing in the world 
excepting waste or dissipation of hu 
man energy Real morality is nothing 
in the world except the etxmomy and 
utilization of human energy The rea 
son it Is better to tell tho truth than to 
lie is because a community in which 
truthfulness prevails will waste less 
energy than a community where lying 
prevails. There can be team work and 
economy of effort in an honest com 
munity, there can lie no team work, 
but only waste of effort In a dishonest 
community Honesty Is one of the 
greatest labor-saving Inventions ever 
devised This may be said of any other 
form of morality which Is genuine and 
not merely conventional Therefore, 
it seems to me that economists, bus! 
ness men, and statesmen should’ give 
more attention to those fundamental 
moral questions which are all reducible 
to the economics of social energy Our 
greatest waste la the waste of men A 
man goes to waste when his productive 
energy Is not fully utilised, when be Is 
dissipating it in private vice, or when 
social morality Is so poorly developed 
that he has to spend his time watching 
his neighbors, and they likewise have to 
spend their time watching him. 

“ Again, litigation among the dttsens 
of a country Is only a little less waste¬ 
ful than war To kill men in war stops 
their productivity, but It also saves 
their feed. For a man to spend his 
time, os a lawyer In fighting private 
battles, destroys his productivity just as 
effectually as though be were killed, 
and you do sot save his feed but have 
to go on feeding him just the same as 
though he were producing something, 
in short, the mpn people we hate en¬ 
gaged in non-productive UtUstion, tbs 
fewer we have left to do the pWdpwtitS 
trortL Wbsa >«* realise that we sup¬ 
port more lawyers and wakte mole md* 
tn ooett jfcs* inf od m 

comtfy, wh fe w ADtfc * 
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Patents! 


with mnSi 
or essfitrMt 

to securing vail 


registered. 1 
emte secured. 


m uw* tM ■raNTtr,nvw 

wSi&'r 

Tr«4« -works and CsntlcUs 
Pisl ss return and r siMSpirefc 


A Free Opiate* u to tbs probable patent¬ 
ability of an Invention will m readily given 
to any Inventor furnishing ui with a model 
or sketch and a brief description of the 
device In question Atl com mu o (cations are 
strictly confidential Oar Hamd-Beak ok 
Patents will be sent ftoo on request. 

Oan Is the Oldost agency tor eecnrint 
patents It was established over seventy 
years ago. 

All patents secured through ns are da 
scribed without cost to patentee ia the 
flsUaffftii Amsrinea 

MUNN A OCX 

PS B r ead wa y Will irtt Sddu New York 
freer* 0/flesi fZf / Strmt, is, * C 


Annual Subscription Ratos for tho 
Scientific American Publications 
Subscription on* vear t94M> 

Postage prepaid In United States and pn wrings, 
Mexico Cuba and Panama. 

Subscriptions for Foreign Countries, on* year, 

postage prepaid $4.BQ 

Subscription* for Canada, postage prepaid , *.75 

Tbs Scientific American Publications 

Sdendflo American (established 1846) $8.00 

Bdentiftc American Supplement (established 

1870 ) 5 00 

The oomhlned subscription rates and rates to foreign 
oountrlas. Including Canada, will be furnished 
upon application 

Remit by postal or e xp ress money order* bask 
draft or check 

Classified Advertisements 

Advertising in this column is 78 cents a Han. No Use 
than four nor more than 12 linos accepted. Count 
•even words to the line. All orders must be accompanied 
by a remittance 

ATTENTIONt »glg|gg^A»A« AND 

A WOKDZB IN ALUMINUM BOLOKH. TkSrima- 
pst, strongest and beet atumtonm welding com pound ever 
Invented New. gnat discovery—$o-Lumlaum. Doss 
work \\ time and com of wafedlng Mo ftux. Qjynfta* Peek. 
Used by v B Army and Navy Vickers Ltd of ftnguflT 
International Motor leading as to mob Os ms nsfeoturenp mm 
biggest welding plants. Bemple bar 1X30 $8.60 per lb. 

Write to Dept A* Uo-Lumlnum Mfg Co 1700 Broadway, 
New York City Pole Manufacturers and Dhartbutoca* 

BAS TRACTOR BUBINSM 

THB DRAWINOB PATTERNS AND PATENTS for 
the York Mns of Oa*ottne Tractors, Road BUAars 
Portable and Stationary OaaoUns and Ksroetne Engines 
I* offered for sale Engine has been marketed fourteen 
rears over three thousand In (tea tractors including dra¬ 
wn eight-sixteen sixteen-thirty-two and twenty tony 
horsepower and lei ton roller have been marketed 
■Inot 1910 In use throughout country Canada and 
Australia It Intmrtedaddm tt. M rUNlC 
Manager, Orss nw stls, Feans. 

WANTED 

■END MB YOUR PLANS for screw msdhhw war* 
outters reamer* gages ilgs and parts. I have reedy 
for immediate aerrlee several seek of automatic auaw 
maehlace vertloel also horieoaul mlUlng machines ui 
shapers Turret also engine Isthae puns* presets aid 

fegU-gy as 

INVENTORSIwi!! 
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America’s Leading Railroads 


Use Armco Iron- 
the Iron That’s Made to Last 
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Armco Iron poifctwd shrct* were u*ed for the baiter jackets of S8 locomotive** 
Mikado type by the American Locomotive Company, for the M K.&T R K, 




m 

ST *■“ 


T H E leading railroads of America quickly gave rust-resisting 
Armco (American Ingot) Iron a trial as soon as it was made 
in commercial quantities. 

They used it first in a few culverts. Today thousands of Armco 
Iron culverts are resisting the corrosive action of impure water 
along the railroads and are standing up under the pounding of 
the heaviest freights of our history. This service lea to broader 
uses. Armco Iron roofing and siding proved their worth because 

ARMCO IRON 

Resists Rust 

Armco Iron now goes into ducts, window frames, metal tics of Armco Iron recognized 
freight and passenger cars, lath, tie plates—these are but by the metallurgists who 
locomotive boiler jackets, a few or the products that awarded Armco Iron the 
boiler tubes, equalizer bars are more durable and hence Grand Prize, the highest pos- 

. cheaper when made of this 

metal 

Rust-Resisting Property was 
one of the special characters 


1 

|V*"' 


and fence posts, Page Wire cheaper when made of this sib 

Fencing, fMonessen, Pa.) metal Pa 

Water tanks, gasolene and oil Rust-Resis ting Property was 

storage tanks, ventilating one of the special characters 

The great rust-resistance of Armco Iron is due to its remark¬ 
able punty, and to the scientific care and rigid inspection which 
characterize its manufacture Armco Iron has unusual work¬ 
ability, superior enameling quality, perfect welding propenties , 
and high electrical conductivity 

Write for “Defeating Rust 

Let ua send you this book—the truth about ruat and how Armco Iron will save you money 
by restating the great destroyer Send for book and data on the product of interest to you. 

THE AMERICAN ROLLING MILL CO., Box 771. Middbtown, Ohio 

LUtnaid Han*j<Miur<rJ emUr PntawU grenUd in Tkt tnkrmHtMal Heal ProduOs Company 

Bvanah OilWm Chief. PHuJburvfcu Detroit* New York, St LouU 


tics of Armco Iron recognized 
by the metallurgists who 
awarded Armco Iron the 
Grand Prize, the highest pos¬ 
sible award, at the Panama- 
Paufic Exposition 
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Johns-Manville 


r-ASBESTOS ROOFINGS-, 

A Fire-Retardant Roofing for Every Purpose I 


This Roofing Settles the 
Roofing Question 
for all Time 

Because it is a roofing that is highly 
fire-resistant - that cannot rust—that 
cannot rot—that will be a permanent 
protection and a positive economy— 
J-M Asbestos Roofing for Industrial 
Purposes This roofing never needs 
painting—its upkeep is nothing—it 
takes the base rate of insurance and 
in addition it is backed by a business 
principle as permanent as the roof 
itself—that of Johns-Manville Roofing 
Responsibility 



A Shingle Roof 
Built with Fire- 
Proof Shingles 

Every argument against short¬ 
lived, fire-inviting wood shingles 
is an argument for J-M Tranaite 
Asbestos Shingles. These shing¬ 
les offer positive fire protection 
They are fire proof and take the 
base rate of insurance They never 
warp, curl or split but actually toughen 
with age, outlasting the building 
Lighter and leas expensive than tile or alate—coat little 
more than wood shingles and their first cost is the only 
cost. Supplied In a variety of shapes, colors and uses 
to meet every artistic requirement. Easily laid by your 
carpenter, roofer or slater and backed by 



J-M Roofing Responsibility 

Johns-Manville have made Responsibility a 
terra of definite significance through an ex¬ 
clusive system of Roofing Registration. When 
you Register your J-M Roofing with us you 
place it in our charge and we see that you get 
the full roofing service promised. 

J M Roofings include J M Asbestos Built-Up 

Roofing for flat roofs, J M Asbestos Ready Roofing 
for sloping roofs, J M Transits Asbestos Shingles and 
J M Regal, the best rubber type roofing Lay your 
roofing problems before us and we will help you solve 
them Address your inquiry to the Roofing Service 
Department of nearest J M Branch 



HU CONTINENT* 
Serves mere people in 
more ways than any 
Institution of its kind 
in the world . 


/-If Asbestos Roofings are examined, approved, classified and labelled fry the 
Underwriters' Laboratories, Inc , under the direction of the 
National Board of Fir* Underwriters 
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H. W. Johns-Manville Co. SL 

Galveston Louisville Newark Pittsburgh Ran Francisco 
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How Manufacturers Can INCREASE THEIR BUSINESS 

Rad Carefully Every Week the CLASSIFIED ADVERTISING COLUMN in the 

SCIENTIFIC AMERICAN 

Some week you will be likely to flod an Inquiry for something that WoisU It Cnrsfttlht 
you manufacture or deal in A prompt reply may bring an order Vf otwl M ( Vulq/ LUiy 
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point tho finger of scorn at the militant 
nations, 

“ Tho real source of wraith and 
prosperity is the fond of human energy, 
or power to (lo productive work, both 
mental and physical. The more this la 
wanted In vice or dissipation, In Idle¬ 
ness or leisure, in luxury or over-con 
sumption, In Ignorance or lack of skill, 
In litigation or Internal conflict, in un¬ 
scrupulous bargaining or predatory cm 
terprise, the loss there Is left for the 
really productive work which alone can 
create prosperity When we consider 
all these possible sources of waste, we 
shall find that war Is not necessarily 
nor alwajs more wasteful than peace 
It Is quite possible, and by no means 
uncommon, to waste more In the vices 
of peace than In the destructiveness of 
war * 

A B Cusn maw, General Manager, Na 
tlonal Grocer Company, l>etrolt 

1 The writer has heard some talk re¬ 
garding the possihllilies of extending 
trade relations In our line to South 
American countries, but unless these 
countries discontinue the tariff on Awer 
lean canned goods, little or nothing can 
be accomplished. I believe that trade 
relations with all countries Is a sub¬ 
ject which needs our earnest considers 
tlon now and It shoutd be scientifically 
considered A Tariff Com mission should 
be named whose duty it would be to 
gather statistical Information from all 
countries and record It in such way as 
to make tt available when Congress has 
occasion to act on tariff matters 

Million-Volt Commercial Frequency 
Transformer 

(Concludrd from p age 290) 
tr pacify types of this device may be con 
nected directly to very high potential 
mains for stepping down the current thus 
bringing about a tremendous saving In 
Installation and affording the small con 
sumcr and the far distant one an oppor 
tunlty hitherto denied him by both exces¬ 
sive cost and Inaccessibility of power 
The transformer could be safely oper 
ated for six hours at 200 per cent over 
load without Injury to the Insulation, due 
to tho excellent cooling surface of all 
primary and secondary colls It could be 
safely operated for 24 hours at 100 per 
cent overload It could stand a short 
circuit on the secondary for five minutes 
with the primary operating at full 
potential 

The demonstration areas on the exterior 
of the building were fitted up by engineer 
A 8, Llndstrom, assistant to the Inventor 
and In charge of the installation aud 
operation of the coll, with numerous de¬ 
vices designed to collect and convey elec¬ 
trostatic charges generated by the coll 
To admit of crowds to experiment in 
divldually and collectively with this olee 
trostatlc energy, he brought out of the 
transformer house by means of long pre¬ 
pared rope Insulators, the million volt end 
of the coll and connected It to a wire 
screen formed of bare crossed wires 50 
feet square and suspended 30 feet above 
the earth Some Idea of the strength and 
effect of the electrostatic stress contained 
In this overhead system when energised 
by 400 horse-power at a potential of 
G00 000 volts may be had from the fact 
that when an automobile drove up on its 
insulating rubber tires to a point within 
2G feet of the screen a person could step 
up aud draw a spark and shock from any 
metal part of It, 

At a point 10 feet beneath the charged 
wire screen a second Insulated rope screen 
or protecting net was arranged. So great 
was tho charge It carried under the same 
conditions that the writer himself drew 
from it with a grounded conductor sparks 
2 feet In length, accompanied by miniature 
thunder claps. 

On the ground beneath the rope protect¬ 
ing screen dozen* of persons at a time 
were nightly beheld moving about under 
difficulty through the energized space, like 
divers penetrating their way through 
water A pereon could there stapd an *n 
Insulating box and Impart gptrtes ft and 
6 laches to length to other individuals i 
and even the face when he*d skyward felt 
the energy being dlegfeattd to* 1ft to 
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A Combination Dovetail 
Tongue and Groove Plane 

Thu most novel Plane stone setting cut* a dove* 
tail groove, and m the other —tting a dovetail 
tongue to match. Not only common do vt tail 
joint* at shown in the illustration above, but it 
regular dovetail joint* of ail kinds con be made 
with it* use. The Operations an ample and the 
accurate perfect fittmg joints obtained, both 
parallel and tapering, demonstrate at once the 
utility of thu unique and original tool 
PRICE 96.00 
A very practical tool far Pattern Makers, (^bi- 
net Maker* and Carpenter*, 

Commute Omw»«sw Open J U^mes* 




Wring took dm*** a boy*e < 
teacbea Mm accuracy, , 

aptaulid temper set, and banc WaCit i 
and smootMr with Um Imat annealer 
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wtoftw fort* <a* ri&mot vt wUd wm 
to to* eesttjr detected jmsenee of oftone 
toftnidg at toe T^r fioefcrtla, When stand¬ 
ing on tha grtvfeft rite Jit ooqld be raised 
off the Mad to ooe hand with 4 discharge 
of iparkrind pritftling sensation. If held 
In the air, a half Inch spark could be 
drawn from the toad by the thumb of the 
same hand. When the hat was held near 
the head the same sound or hum that Is 
experienced In the presence of alternating 
current generators was audible When 
Tacuum or Neon and Helium gas tabes 
were brought under the charged screen 
all manner of Interesting displays occurred 
therein One striking result was the 
visible effect of the passage of the alter 
Bating charge® of positive and negative 
potential In flowing between the screen 
and the earth, when the vacuum tubes 
were held perpendicular and moved slowly 
back and forth horizontally At different 
positions In the horizontal movement tbe> 
would catch a positive or a negative flow 
and exhibit It to the eye, there being a 
separate form for each kind of potential 
Htrange unexplained behavior of the 
tubes also occurred, proving In the ex 
Jsteuce of such a hitherto unachieved con 
dltkw of electrostatic stress a new and 
fruitful field of scientific research When 
the outdoor aerial system was charged to 
a high degree it became luminous, some 
parts showing a corona of 0 Indies about 
them One of the Interesting apectacular 
demonstrations was that of causing great 
surges throughout the system by Inter 
mitten tty discharging the stress In the 
screen to a grounded Jet of spouting water 
breaking upward on a suspended metal 
disk, the latter being connected to the 
screen. The resulting noise was terrific, 
the sight beautiful yet awe-inspiring, and 
the magnitude of the corona and lum 
luoslty startling 


Foreign Motor Trade SuMdj 
Requirements 

(Concluded Jrvm pout 106) 


two to the rear Two independent sprag 
bars located on the rear axle must be 
easily operated by a handle at the driver’* 

seat 

The French specifications do not go Into 
such minute detail There are three 
classes of trucks, the largest one of 4,408 
jKtuuds capacity or about two long tons 
The Colonial truck ahould have a capncitj 
of 3,806 pounds, while the four wheel drive 
trucks a classification that we do not find 


at all In the English specifications have 
a carrying capacity of 8,306 pounds, this 
not Including the load on trailers operat 
Ing In conjunction with thorn The bodj 
tjpe la a platform with box and cover 
The regular top la the form used on the 
well known American pralrlo schooner 
1 he front tires may be from 770 to 1 000 
millimeters In diameter (80 to 40 inches) 
end 30 to 180 millimeters In width, single 
<314 to 7 Inches) The rear tires must 
be 206 to 825 millimeters In width, dual 
(4 to 12 Inches) Tires must be solid 
rubber No pneumatic, cushion or block 
tires accepted 

The engine must be a four-cylinder 
form fitted with high tension magneto 
Greater latitude Is allowed than In the 
British specifications as no attempt Is 
made to dictate the character of the cool 
hig or lubrication system of the dimen 
alone of the engine. The transmission 
must have four speeds forward and re¬ 
verse The braking capacity must be such 
that the vehicle can be stopped with but 
one set of brakes within BO meters (160 
feet) on a 12 per cent grade The tow 
ing hooka and sprag requirements are the 
same as to the British specifications. The 
fuel tank must have capacity for 200 
kilometers (125 miles) and the water 
capacity should he sufficient so that the 
«ame distance can be covered without any 


need of topleniafctaf the supply The on- 
fitoes Bitot operate with gasoline, alcohol, 
or bemto. Ftw* consumption must not 
«ceed jdx cfOttUito* jtor ton kilometer 
tor ato JftihTef Into Ooaeomptioh of 
mm net toWd 5 grams 
p*r 
fet um 

intte&m 



specifications as suitable for the require¬ 
ments in the United flute*, though very 
complete specifications of trucks adapted 
for our use should be prejmred and sub¬ 
mitted to ail manufacturers of trucks by 
the government It would seem that our 
peculiar highway conditions would make 
a class that would cover the four wheel 
drive truck Just as Imperative as In 
France It would be wise al«o to limit 
the power plant to four cylinder* and 
haw only four speed gear boxen Final 
drive by entirely enclosed drive gearing 
Is preferable to any other form and the 
control could be standardised to advan 
tage 

Operating Trains Across the Great 
Divide 

(Conritidrrf /row page 208) 
bring to l>e«r considerable Influence In 
causing other railways to electrify eutlre 
divisions of their roads 

The electrical power employed to sup¬ 
ply the extended electrical zone of the 
railroad Is obtained from a power com 
pany The entire 440 miles of the route 
ts supplied from fourteen sub stations 
spaced at intervals of about 35 miles each 
of which contains transformer equipment 
for stepping down the 100,000 volt alter 
nHting current to 2,800 volts, and motor 
generator seta of either 1,500 or 2 000 kll 
owatt iopacity, which furnish 3,000 \olts 
direct current to the overhead feeder 
from which the locomotives obtain their 
power In this respect the Chicago, M1I 
waukeo & Ht Fanl Railway is unique for 
it is the first direct current insinuation 
suppling current of such a high potential 
to the locomotives through the trolley 
wire, although the system was adopted 
til preference to all others after h careful 
Investigation extending over two years 

The overhead trolley construction is of 
the catenary type, in which two No 0000 
trolley wires are flexibly suspended from 
u steel catenary supi>orted on carefully 
selected cedar poles the construction be¬ 
ing ‘ bracket” wherever direct alignment 
will permit, and 44 cross span” on the 
sharper turves and In the yards Htecl 
supports instead of wooden poles are used 
In the yards whore the number of tracks 
to be siwnned exceeds the possibilities of 
wooden polo construction The twin con 
ductors of the trolley system are sus 
ponded side by side from the game cate 
nary by Independent hangers alternately 
connected to each trolley wire This form 
of construction permit* of the collection 
of very heavy currents by reason of the 
twin contact of the pantograph with the 
two trolley wire*, and also assures spark 
leas t ollectlon under the extreme of either 
heavy current at low speed or more mod 
OTHta current at very high speed It ap¬ 
pears that the twin conUu< tor tj pe of 
construction is equally adapted to the 
heavy grades, calling for the collection of 
very heavy currents, and on the more 
level portions of the line where maximum 
speeds of sixty miles per hour are reached 
wilh passenger trains having a total 
weight of 800 tons. 

Under normal conditions forty two 1m 
mense electrical locomotives are required 
to haul freight and passenger trulns over 
the electrified mountain divisions of the 
Chicago, Milwaukee ft 8t Paul Hallway 
These new engines, described at length in 
the Scientific American, Vol (VIII, No 
IQ page 802, resemble two large mull 
cars permanently coupled together They 
weigh 284 tons each and will haul 3,200- 
ton loads trailing up a 1 per cent grade at 
an average tq>eed of 15 miles an hour 
film liar electric locomotives geared for a 
greater speed will haul 800-ton passenger 
trains over the same road at a speed of 
60 miles per hour To appreciate the im 
manse tractive power of these locomotives 
one should know that the wood burning 
locomotive of fifty years ago weighed 20 
tons and had a tractive effort of only 5 000 
pounds The present (lay Mallet steam 
locomotive has a tractive power of 76^00 
pounds, while the electrical locomotive 
weighing 284 tons has a tractive power 
ot 85,000 pounds. The Chicago, Milwau¬ 
kee ft St Paul electric locomotives are 
112 tost 8 inches to length, and are driven 
hr eight separate 4ftVhorSe-ppwer motors, 
each hatred toft drtvtof ax* thus giving 


Find out 

W RITE us to-day for the 
free book about the new 
Encyclopaedia Britannica called 
A. Sooic of 100 Wonders,” 
This book is really interesting in 
itself and it will tell you about 
the world’s standard reference- 
work at a surprising price 
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so low a price 


"Handy Volume” issue of the 
Britannica costs 64 per cent less 
than the bigger-volume issue that was 
until now the only form m which the 
new Britannica could be purchased. 
Of course the two issues contain iden¬ 
tically the same reading matter and 
the same illustrations. 




The "Handy Volume” issue now costs 
you considerably less than you will 
have to pay for it if you wait until 
the present stock is exhausted Then 
the sale at the present low prices 
will have to stop, because the war is 
forcing up the costs of the raw materi¬ 
als and of manufacturing these books 



Write now 

W RITE us immediately for the 
book that will tell you what you 
need to know about that wonderful 
utility, the Britannica. 



This free book tells you about The 
Encyclopaedia Britannica from many 
different points of view, gives a history 
of the early editions; contains pictures 
of famous contributors to different 
editions, especially the last, has many ' 
interesting pictures from the new Bn- 
tannica; gives you specimen pages, 
showing the print—and the interesting 
reading matter that is in the Britannica; 
tells how interesting this great work is 
to women, and how valuable it is to 
children, and how useful and necessary 
to everyone—school-boy or school-girl, 
college graduate or teacher, or man or 
woman without the advantages of a 
good education Send now for this book 


C. Sign and mail the coupon to-day 

^ -ft 

Sears, Roebuck and Co. 

Sole Distributors—Chicago 


Please send me, free, the “Book of a Hundred Wonders," telling 
about the Britannica, with sample pages of type and illustrations, 
details of bindings, prices, terms, etc., before the present bargain 
sals closes. 


Kama. 


Aft 
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The Body Engineer 


Ahnott every motor car manufacturing com¬ 
pany of today has a body engineer It is his 
business to supervise not only the design and 
finish of the automobile body but its entire 
equipment, including the top 

The body engineer cannot afford to work by 
guess or rule of thumb He depends on scientific 
tests and practical performance 

It is significant that a large proportion of 
body engineers for high-grade cars have chosen 
Neverleek Top Material for regular equipment 
Their judgment is based on and supported by 
facts and records 

Sample* of Neverleek In different grains fend 
flnlshs* together with an in tars* ting book 
1st will be mailed to any add reason request- 

F. S. CARR COMPANY 

MANUFACTURERS 

SI BEACH STREET, • BOSTON, MASS. 

969 WOODWARD AVENUE, . DETROIT, MICH. 

Ffetkrta o4 Fro*H*gkom Mott and Tilbury, Canada 


lEVERLEEj t 

Top Material 


The Fight (or Quality 

The demands of quality are inexorable. A high standard, 
once established, must not be denied. 

We have designed a motor truck that makes no 
concession to cheapness or expediency 

We build a car that is as consistent in construc¬ 
tion as it is in performance. 

We have grounded our reputation on that practice, 
and we hold that ground against every temptation to 
substitute and to cheapen 

Lippard-Stewart Trucks will be found in service 
everywhere 

— proving every day their sound value. 

— always ranking high in competitive tests. 

— justifying our fight for quality. 

Vi“Ton, *A-Ton, 1-Ton, lVit*- 
Ton and 2-Ton Motor Truck* 

Lippard-Stewart Motor Car Company 

226 Wet Utica Strett, Buffalo, N. Y. 


a total of 8,440 horse-power On AoWm 
grades the trains are controlled by regen* j 
eratlve braking, that la to say, the mo¬ 
tor* are caused to act as genera tors, which 
exerts the required braking power and at 
tbe same time return* an appreciable 
amount of current back Into the line. 

The electric current for operating the 
electrified section of the road, aa pre¬ 
viously stated, Is purchased from a power 
company This company cover* a great 
jwrt of Montana and part of Idaho with 
its network of transmission lines, which 
are fed from a number of sources, of 
whtfh the principal are as follows Madi 
sou Ulver 11,000 kw Canyon Ferry, 7,000 
kv. Hauser iMke, 14,000 kw , Big Hole, 
3,000 kw , Bntte (steam turbine), 0,000 
kw Hulntiow Fall* 21,000 kw , and small 
falls aggregating 7 300 kw In all, these 
sources are to-day developing 68,800 kw, 
and further plan* which are now in the 
course of realization will eventually add 
another 175,000 kw to that figure, mak 
ing a total of 244,000 kw 

The several power sites are Intercon¬ 
nected by transmission lines, the earlier 
ones are supported on wooden poles and 
operate at 50,000 volt* nnd the later In 
stallatlon* are supported on steel towers 
and operate at 100,000 volts Ample water 
storage capacity (300,000 acre feet) is 
provided tn the Hebgen Reservoir, and 
thle Is supplemented by auxiliary reser¬ 
voir capacity at the several power sites, 
which brings tlu total up to 418,000 
acre feet. The Hebgen Reservoir Is so 
located at the head waters of the Mad 
Ison River that water drawn from it 
can supply in turn the several tnatalla 
tlons on tin Madison and Missouri rivers, 
so that the same storage water 1* used a 
number of times, giving an available stor 
age capacity conxklerahly greater than la 
Indicated by the figure* given. It would 
seem, therefore, In changing from coal to 
eltMtrhity as n source of motive power, 
that the railroad Is amply protected as 
regards reliability and continuity of power 
supply Due to the great facilities avail 
able and the low cost of construction un 
der the favorable condition* existing, the 
railway company purchases power at a 
contract rate slightly more than one half 
cent per kilowatt hour, based on 60 per 
cent load factor Under these conditions 
the cost of power for locomotives ts con 
siderably less than that of a steam loco¬ 
motive doing the same work. 


NEW BOOKS, ETC. 

The Uicivctse and tub Atom The Ether 
Constitution, Creation and Structure of 
Atoms, Gravitation, and Electricity. 
Klnetlcally Explained. By Marion 
Erwin C E. New York D Van 
NostraJid Company, 1916, Svo , 314 pp., 
111 us Crated. Price, 82 net 

Since recent development* seem to indicate 
that the atom ts not indestructible, and tbe 
universality and general transfusion of energy 
seem to preclude tbe existence of isolated per¬ 
petual motion vortices, our author repudiate* 
Lord Kelvin’* conception of an ether vortex 
ring atom, and adopts Instead a modification 
and expansion of Maxwells theory In pre¬ 
senting thoa* conceptions of motion on which 
his conclusions aa to the constitution of the 
ether are based, Mr tfrwln resorts to many 
Ingenious and simple analogies and dtrices, 
and one freat merit of bis work la It* care in 
keeping the discussion within the understand¬ 
ing of tbe ordinary educated intellect In so 
far aa the work deals with matter, it faith 
fully reflects the leading thought of the day; 
its vicars upon the constitution of the ether 
are stimulating and la the highest degree 
worthy of a bearing their confirmation or 
refutation moat rest with a future race and a 
more advanced science 

Rail*)ad Valuxtjok jure Rate*. By 
Mark Wynwmd- Chicago Wymood (k 
Clark, 1910. 8 tq,, 344 pp. Price, 81250. 

In order to Wad the reader up tn a vantage 
point from which the field of railroad valua¬ 
tion and rates may be Intelligently surveyed, 
the author wisely furnishes preliminary chap¬ 
ters on promotion, construction, and capitalisa¬ 
tion These correct popular mJttMweptftott 
and mak* understandable the relationship be¬ 
tween financing, construction, and rate-making. 
The treatise la unprejudiced and wed-argued, 
and It* teachings are butt reseed by authentic 
tables of capdpUeatiM per pile operated* of 
operation expense hud depfesfiatieh AfieWaSk**. 
and of many otter rtoatdetttiehs Whft* Anted 
into this inert*** huhfeet, ********** fid 
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WEAR THIS BOTTOM. 
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gold A beautiful pin 
wonderfully sxpr oeMVa. 
fir maU 25 cents. 
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Is Your Tenant 
Efficient? 

Do you own a farm occupied by a tenant? 
Is this tenant effldent? Does you fen* pay 
e fek Interest <m a reasonable valuation? u 
not, what Is th ej agyr? la H f 


tenant Is not efficient? Is H 1__ 

not the accurate knowMn necessary to apply 
modem, scientific methods to his work? u 
this be the trouble k is up to you to rive him 
a chance to set the Decenary knowledge by 
securing for him a scholarship In the 
CAMPBELL CORRESPONDENCE 
SCHOOL OF SOU CULTURE 
tbe only institution In which a mao can secure 
a thorough working knowledge of hdentlAc 
Farming without leaving home. Make him a 
present of a course and you will see a marked 
chance in results. A year from now you will 
— — - it was tbe beet investment you 


If you are Interested and waat to know more 

J ibout this great school send four cents poetsge 
or a copy of Campbell • ScteaUAo Firmer and 
catalog number Jour Address 

SCffiNTHTC SOU CULTURE COMPANY 

BILLING*, MONTANA 
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%Jse the ,fun 

don't pay for li^hf 

You can mvb from one-half to 
three-quarter* of an hour slectnc 
Uzkiittg every day—limply tivat 
your ceiling* and wills with the 
Kkxwy tile-Tike .white finish that 
increase* daylight 19% to 36% 

*—Rice's Gloa# Mifl White 
Over 3000 of the biggest plants 
now use it. Coats no more than 
lead and oil, remains white longer 
Sanitary Write for book, 

1 More Light M 


U L C**t» Ponte ftfct Cfe 
DDeitrlL.hwaw.lH 


RICE’5 

oloIs 


azuuu 

Ithl original thlhc is no suisTinm 
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WHIT1NG-ADAMS 

W. VULCAN IM 

RsUsr Cssstta 

BRUSHES 

Brftlee f eateaed with Vulcanised »lard 

Send foe U teet rated Ute rate re 

John L Whitiss-1 L Mans to. 

•N to 71# OantoM An, SmIm, S.S. A 



hrtalalai to Aypartl 

WAIST—W ( IlTNAkD, 89 W 29th St, 
New York, N Y The waist hat an elastic 
draw land secured to the back of the waist 
the band extending out through openings In 
the sides of the waist and being disposed at 
the outer side of the front of the waist nml 
free therefrom bo that while the bn< k of the 
waist will be held down a predaterunhiul waist 
line the waist front may be adjusted up or 
down along the waist Hoe to conform with the 
figure, the sides of the waist bdDg adjusted 
along an elastic draw band to accommodate tho 
sides of the waist to the adjusted waist front 
TROUSERS KNEE LIFTING DEVICE --B. 
Ajuuusom, 261 Dleetker St, New York, 
N Y Thla Invention relates to a lifting de¬ 
vice for each leg of a pair of trousers for the 
purpose of automatically lifting the lower por¬ 
tions of tho legs when tho knrees sre bent, as 
in sitting down, ascending steps, stooping and 
the like, whereby the objeitlonable bagging of 
the trousers legs at the knees Is positively prt 
vented and movement of the legs Is unimpeded 

Electrical Devices 

LEVEL—D W L. Frank Ha, 202! W 
Harrison BL, Chicago 11) This invention has 
reference to leveling Instruments and alms pr| 
marily to provide a level of the Illuminated 
vial typo with means whereby the vial may be 
adjusted fmm time to time so as to always 
Indicate the tru< and th« cornet reading 
Of Ulcnst to Fame re 
FFED RACK FOR CVLVFH—M J Haoru, 
Denmark, Wls. phis rack Is for use partlcu 
larly In feeding young cftlvea In which a 
plurality of stanchions Is provided haring < ach 
associat'd therewith a drinking bowl, the bowlB 






nUOD RACK XOS CALVK8 


being separated hy partitions whereby the anl 
mala In feuding will be procthally Isolated from 
each other and thus prevented from lnt» rfcrlng 
ouc with another lu any manner while feeding 

Ol Otaml latercst 

ALUMINUM PLATING PROCESS—F 
Mobnch Rushvllle HI The Invention pro¬ 
vides a process for plating aluminum with 
tin, lead sine or alloys, of the sami whhh 
may he carried on in an economical manner 
and with wry sluiplo apparatus provides a 
procees of plating Iron or other metals with 
aluminum and provides a process which may 
be carried out without the use of brushes or 
Instruments for scratching or rubbing the 
aluminum 

PROCESS OF RE8TORINQ RUBBER.—F 
ICOBHOt Rushvllle, Ill In the present patent 
the Invention has reference generally to proc¬ 
esses for restoring old rubber, the object being 
the provision of a simple and Inexpensive 
protes* by means of which new life may be 
Imparted to robber which has deteriorated 
from various <*au*en 

DISPLAY CARD— n L. Kalihti, 78 80 
Walker Bt, New York, NY An object here 
Is to provide a structure which effectually 
holds the displayed article lu place Another 
object Is to form a display card or sheet from 
a single strip of material bent so a* to present 
overlapped edges, acting as pockets for the 
ends of the artkles being displayed upon the 
card or sheet 

THERMOMETER,—? B Dickinson Ruth 
erford, N J This Invention Improves and 
simplifies the construction of tho currying 
case or sheath and Us relation to the th«r 
mometer with a view to Insure an automatical 
centering of the therroormter when placed Into 
the case to keep the bulb end of the tber 
mometer spaced from out of contact with the 
Closed end of the carrying case, and to pvr 
mlt tho quick and convenient Insertion In a 
removal from the carrying case without dan 
ger of breaking or otherwise Injuring the 
thermometer 

ENVELOP—W ZutkERMAN, 2005 Bel 
roont Ave, Bronx, New York N Y Tbi* tm 
provement refers to m a ili ng envelops, and 
provides an envelop which will afford an easy 
Inspection of Its contents by the poetal *u- 
thorttlee and which will prevent the contents 
thereof from falling out during the tranipor* 
tat km of the same lit the matt 

HOPE CLAMP —L. U. Bvjen, 703 E 137th 
it, New York, N t The purpose In thla 
case la to Improve and simplify the construc¬ 
tion and operation of a rope clamp no designed 
that a rope can be tightly clamped without 
danger of slipping, and at the same time the 
rope Is capable of being easily disconnected. 
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.EAR 

ON 

TIRES 


Hear the S-V Story 


If you can just get before you the plain, simple facts about 
Goodyear S-V Truck Tires— we feel perfectly sure of 
the outcome 

If you, the owner of the truck, will give the tire question 
your own personal attention — 

If you will decide that it deserves at least ten minutes of 
your time— 

If you will simply say to the head of your transportation 
department 

“ Lei the Goodyear man come and tell his story " 

That’s all we could ask—the most we could hope for. 

Because Goodyear S-V facts are facts - not glib general¬ 
izations 

The tire has shown lower cost per mile over and over 
again—in the most drastic truck tire test ever devised 

You recall, perhaps, what that test was- the two oroo&ite 
wheels of a truck equipped with a Goodyear S-V Truck 
Tire and another tire S-V sales have climbed and 
climbed, and pyramided, on that show-down policy, all 
over the country 

We’ve tried to reduce the truck tire question to a matter 
of business— to cut out favoritism, everyday salesman¬ 
ship, and haphazard choice 

Business men have responded— whenever and wheiever 
we could get the facts before them 

Will you give your personal attention to a matter tnat 
may involve several hundred dollars in a year’s time} 

Send for the Goodyear Truck Tire man and let him tell 
you the S-V story 

The Goodyear Tire & Rubber Company 

Akron, Ohio 



























































SCIENTIFIC AMERKM 



We Are Prepared 


Within the wide boundaries of 
our country, embracing more than 
three million square rrules, dwell a 
hundred million people 

They live in cities, towns, villages, 
hamlets and remote farms. They 
are separated by broad nvers, rugged 
mountains and and deserts. 

The concerted action of this far- 
flung population is dependent upon 
a common understands ng 

Only by a quick, simple and un¬ 
failing means of intercommunication 
could our people be instantly united 
in any cause 

In its wonderful preparedness to 
inform its citizens of a national need, 
the United States stands alone and 
unequaled It can command the 
entire Bell Telephone System, which 


completely covers our country with 
its network of wires. 

Thii marvelous system is the 
result of keen foresight and persist¬ 
ent effort on the part of telephone 
specialists, who nave endeavored 
from the first to provide a means of 
communication embracing our whole 
country, connecting every state and 
every community, to its last indi¬ 
vidual unit 

The Bell System is a distinctly 
American achievement made by 
Amencans for Americans, and its 
like is not to be found in all the world. 

Through it, our entire population 
may be promptly organized for united 
action in any national movement 
whether it be for peace, prospenty 9 
philanthropy or armed protection 



One Policy 


Onm System 


JUST PUBLISHED ! 

Indispensable to All Needing a Practical Working 
Knowledge of Automobile Electricity 

Modern Starting, Lighting 
and Ignition Systems 

By VICTOR W PAGfi, M E. 

509 (5J4x8) Pages 
295 Specially Made Engravings 
3 Folding Plates 

Price $1.50 postpaid 

A Self‘Educator on Electrical Systems 
Without an Equal 

T HIS practical \olumc lias written with special reference to the re 
qmreimiits of the nun technical reader desiring easilj understood ex¬ 
planatory matter relating to all rvpes of automobile ignition, starting 
and lighting s>stems it can be understood by any one, even without electrical 
knowledge because elementary electrical principles are considered before any at- 
timpt i*, m itit to di slush features of the various systems These basic principles 
irt. Ji iris Miud and illustrated with simple diagrams ALL THE LEADING 
MSTIMS or STARTING FIGHTING AND IGNITION HAVE BEEN 
DhstlillilD AND 1ILITSTRATLD WITH THE CO-OPERATION OF 
1111 [ M’lkl S 1 MPLOV^D B\ THb MANUFACTURERS WIRING 
DIAGRAMS \RI SHOWN IN BOTH 'll ( HNK Al AND NON-TEC HNI- 
GA1 loKMs \ll s^ MBOLS AKL FULL\ LXPLA1NLD This is a book 
of REAL MERIT 

A COMPREHENSIVE REVIEW OF MODERN STARTING AND IGNI¬ 
TION SYSTFM PRACTICE. INCLUDES A COMPLETE EXPOSITION OF 
STORAGE BATTERY CONSTRUCTION, CARE AND REPAIR Explains 
all types of starting motors —Generator*—Magneto* and all ignition or 
lighting ayatem units —Consider* the systems of cars already in use as well 


Nothing has been omitted, no detail* have been slighted. A book you 
cannot afford to be without 

CONDENSED SYNOPSIS OF CONTENTS* 

1 Tleinentary Urctmity Currant X reduction Flow Circuit*, Uumitnnrt, DefUU 
tiona, Magnetism Ustlery Vo>n (Jrnrrator Anton !i Bsttery Is nit urn System** 8 
Useneto Ignition System* 4 Himmury hxpu*ition of Starting System Principle* 0 
JypWal Starting and Lighting Sv irmn I rscuca) Application, Wiring Diagram* .Auto-Lite 
Bijur pelco Dyneto Entr < in* end Davit Remy V S L Wrstiftghotttt Bosch Rush 
more Gene ran (or North Eatt m tl Uxnnag and Rewjlrjnw Trouble* in StartlM 
Lighting Systems. 7 Ausilurv Hectric Syateiu* (itar Hhjfriiig by Electricity; Warning 
Signal*, Electric Brake Entx rinn>ml»*Hm etc 

MUNN & COMPANY, Inc., Woehrarth Build m|, Ntv York, N. Y. 


American Telephone and Telegraph Company 
And Associated Companies 


Universal Service 


the ben to evgaad eoatewet, ah* 
mlt movement ot the sheet* 11 the dHdwh lf 
their plane without causing Injury to the ra? 
belt 

combination mtARtmnsd 

MTCNT —W Rouars, 811 Madlacm Bt, Nee 
Durban, N J This Invention pmitffl a* 
Instrument for use in conjunction with SB 
ordinary two-foot folding rule, and arranged 
to be used as an Inalde caliper or an Ontstde 
caliper, or a hermaphrodite cattpor, or a ear* 
face gage, or a scrlber, and adapted for con 
vented t attachment to a pocket to tom a 
uafety holder for the rule 

SOLDERING IRON—P MosncH, RoskvOle 
II) An object here la to provide a soldering 
Iron by means of which soldering operations 
thst have blthorto been considered difficult 
may be readily accomplished A further object 
Is to provide a soldering Iron which Is partleu 
lsrly adapted for soldering aluminum, and by 
the use of which aluminum soldering may be 
rendered easy 

leweMI Utilities 

BASH CORD ATTACHMENT.—P Him 
444 Asst 7*th St New York, N Y Among 
the object* of the Invention Is the provision 
of a novel anchoring means for the end of the 
cord to the window sash, such anchoring 
means being adapted to be pat in place or 
changed without disturbing the window eaab 
or frame surrounding It 
BISCUIT CUTTER.—W H. BchbuwVS* 
108 West Booths!de Boulevard, Muskogee, Okie 
nils Improvement relate* to biscuit cotters, 
and the main object thereof Is to provide a 
utensil by means of which large number* Of 
circular or otherwise shaped portions may bo 
quickly cut from a slab of dough, said utensil 
being used In the manner of a rolling pin. 

MEASURING ATTACHMENT FOR CAN 
COVEltH —G T Kmumjmd, Miami, Arl*. The 
tnventlnu provides a esn closure with an ex 
tensiblo arm carrying a bowl dipper, or spoon, 
when by measured quantities of the content* 
of the can may be taken out aw needed the arm 
being In the form of a pair of telescoping sec 
tlnna capable of being collapsed In order that 
Ihe cover may be put tn position on its ran 

COMBINATION IRONING IK) WtP AND 
siMI* LADDER—H It a mt iso, 710 South Maple 
Ht, Bpokaue Wash ThJa invention relates more 
partlc nlarly to an improved combined Ironing 
board and ntip ladder and sleeve board It 
provides a luwird whUh may be adapted for use 
itthcr os an Ironing board or a* a step ladder 
by merely HhlfMng the t»oard lardlly from our 
positiou to another 

Uscklatfl sag Methealeti DevtoM 

PRINTING PUE88 —J E. IUrilHUK, 8 
Dutch St, New Vork, N Y Thl* Invention 
l>ro\l«liM means for operating the luklng car 
rlage of a Job’ printing preaa to augment 
the dwell period In the operation of said 
<nrrlage provides reruns for suspending the 
operation of nald carriage and to avoid wear 
of ihe carriage operating eonnA’ting metulu r 
and IncreaNeii the out put of tho press by In 
< mixing tbo speed of tho operation thereof 

MU DINK FOR LOWERING LllMUKtt.— 
J A Fktskmam, hranklln, La. ThU Invention 
r» lutes to nuu bines for lowering lumber or 
other material from the tops of stacks or 


aMMK! 

■ ■ - .. 

LATHES ANb SMtALtl 

ttA* r 

PwpHvra LATHES 


Friction Disk Drill 


IUCHLN1 rOR LOWUtlMQ TOMB** 

pile* of tho same It provides a portable 
machine which may be moved from one place 
to another In s lumber yard, and which la par 
tlrularly adapted for uw in lowering the lum 
ber from the tops of stacks. 

HAT7HAGB MACHINE.—J C Smith and 
8 A Dabkell, care of A D Davis Packing 
Co, Ino n 100 South Royal St, Mobile, AUl 
T b* Invention provides a machine adapted for 
simultaneously operating upon a series of rotl* 
of sausage, of that type known as “Wiener¬ 
wurst,'’ or the like for dividing the several 
roll* Into links of a predetermined length, by 
subjecting the roll at predetermined' polats to 
a twisting movement on Its long axle, whdrehy 
to divide the roll Into links, 

DESIGN TOM A^ARFOT OB BUGG-A O 
Pxoau Address 0 S, Squire, save of tW» 
Bigelow Hartford Carpet Co,, Si Medtsoo i»S> 
New York, NT 1* this ornamental d»# 
for a carpet ©r rug the border to cmpmfcst 
a heavy mesa of beautifully coutftffe* to**®* 
and flowers, and the center eoffijnrtotd ettoato* 
It© features In scroll and dower watt. 
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FOR LIGHT WOnt 
H *9 These Great 1 die stages 
Tk* set ms be Istfutiy tlwri irsm * IS MM 
sritbeot MufStsc or b*tta> Power *w H*4«— 

ba ir*d«sw4 w dri^e, wkfa «qs*l «Nty tfce mm/Wx 
• r L*cr*tt drilli with in Its rant* “* wusetfsl emewsy 
tn tfsM aad great Mrt*r in drill br*sk*»s. 
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GROBET SWISS FILES 

year*. Ws send p u alpal a as pm ta- 
_g^. w_ Iniducar 48 ffiss tfieStA 

for tool makers sod maoildStts oq 
receipt of gs or) This If a ebano* So get a eet or 
man von || aporsdate sod well get rotore ordera. 

MONTGOMERY ft CO. 

109 FeRoo Street ^ New Yerk CUr 


WELLTftTWELL 

Own a machine of your own. Cash or easy 
tonus, Many styles and stats for an purposes 
Write (or Chewier 

WKJUAIB BROS, 434 W. State St, HUo. ST. 



TRUE ADVENTURE 

Whgt of the great stone* of advent u re of all 
ages and countries? 

What of that lure—that hut of adventure— 
that drew men otf-ahore in cocfclaiheB*—-that cattsd 
them to the mountain top*( that beckoned them to 
the heart of the jungle*? What of the per¬ 
sonal record* of these men and thato tales of hard* 
■hip, endurance and achievement? They have been 
buried for many year* m the coffer* of oblivion. 
Now they have been resurrected from all corner* of 
the world and brought together In the OUTING 
ADVENTURE LIBRARY for your interest and 
mstructioci. 

Thesfat volume* that make up the OUTING 
ADVENTURE LIBRARY am bmutfcdly bound 
m dark blue doth, stamped In white and gold. They 
are att uniform and ready to stand aide by ude even 
with your most expensive volume*. There are mare 
than 2 000 pagsgo* action, eaploraton and adventure 
—all of it taue—all of it wtomtinf. 

*TH© tide# are i 

In the Old West First Through theGrud Canyon 

Castaways and Crusoe* Adnft in the Arctio Ice Pack 
The Lion Hunter Captives anuqg the tafia* 
SEND NO J MONJtt 
Ibe coupmi betow mte owr odor mod the 
method of obtajufog ft No mttobg h nrrswsit um 

above together with a ypu\mjbs»edmUWTr 
INC— She Mg outdoor wIwIw to Weeht tevoo 

ENTimYDNAmWAjL UyeeQTdm 

return tbui *1 OUR BXMMb Jt jim M ik 

mJy.idb. Mftw M O M 

arii)n.Y mao. wcoeNNiiM .j 














Putting 13 Tom of Stool Up a Nino milt Mountain Trail U$ing (Ac World » 
Tough—t Tiro « to Build thm World « Larg—t Tot—cop* 


-And Finish 100 Per Cent Good! 


Almost without a scratch Firestone Tires came out 
of this tremendous trial! Nine miles of zig-zag 
climbing over a rocky trail where precipitous cliffs 
made skidding a fatal possibility. But the Fire¬ 
stones didn’t skid. 


Weight on Back lures 

The strain of the overhang was ter¬ 
rific—4 tons on the rear. In many 
places the weight of truck and 
girder (16# tons) rested wholly on 


rear tires—and all made worse by 
the gritty grind of granite 

Send for illustrated folder with 
details of this interesting test It 
proves how ordinary work is easy 
for Firestone equipment 


Firestone Trailer Tires— Extra tough and strong, all styles and sizes 

Firestone Tire and Rubber Company 

Amwritm $ Largft Exctutiem Tin anJ Kim Mahtrt 

AKron. Ohio—Branches and Dealers Everywhere 
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A Sensible Cigarette 
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Map of the imaginary region in which the Scientific American 
War Game is being played.—(See Page 328 ) 
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Each pur ha her of a II pmo 
bile receives without extn cost 
0 book of coupons good for so 
hours of service labor on hts ca 
at any Hupmobile service station 
Of these there are now approxt 
mately 3300 on main traveled 
roads and Hupmob U service is 
available tn all parts of the l ntted 
State and Canada 


HE Hupmobile—with 
its clean, $imple, 
powerful, Ipur-cylin- 
der motor—furnishes all 
the elements mqst de¬ 
sired in motor car per¬ 
formance:— 

Rapidity of pick-up, flexibility, and 
pulling power on high gear, 
smoothness, silence, and absence 
of vibration at any speed 

These characteristics, and its con¬ 
sistent economy, explain why old 
owners remain steadfastly loyal, 
and why the Hupmobile market is 
steadily widening among those 
seeking a quality car. 

Let us prove that we are justified 
in our belief that “the Hupmo- 
bile is the best car of its class m 
the world.” 

Hupp Motor Car Corporation, Detroit, Mich, 


h Ttmrirn Car $1085 RthdfUr tlOtt 

> t*r- Round Touring Cir HAS Y«*-Roi »4 Coop 1166 0 . 3 *, MnH 



Ctunsry JHrtt-^Sefdy for Other* in Motoring 
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Out VMkUaf lajMrt Trade la lh Pndoeto 

<f AmerlCH Foreeta 

QIHGKF the day* when the pioneer axeman went into 
^tbe Amerioau tomt to Had resource* whose natural 
advantage* m not eclipsed in any land, the once 
great; and still important woodlands of the United 
states havs boon tapped repeatedly for ate not only 
hero but elsewhere in far corners of the world the 
forests of America were very nearly everything In the 
beginning, and without them the settler* would hare 
had fat less with which to make their start, little in 
fact at they dMhave at each things are reckoned now 
Not long following the discovery and adaptability or 
Colonial woods here, they began to make their way 
abroad in divers forms, slowly at first, but gathering 
headway m time went on. 

By sled and crude plank road, In raft and drive, 
later by groat lake tugs and bargee, by logging spurs 
and standard gage, American lumber found Its way 
down to the coast, and its merits spread Abroad, some 
things especially contributed to this. Among the early 
English navies, already beginning to wrestle with others 
for the supremacy of the seas, our native oak had 
found, and kept, a quite Important plaoe, other kinds 
became well known there too, lor as a sawmill man 
the American bad antedated the Englishman by some 
generations, and the English 
forests no longer ranked 
as important producers of 
wood and timber fifiae* 
where, in Europe, this new 
trade took hold Following 
the Revolution in this conn 
try the returning Hessians 
took with them to Germany 
((uantftttes of the white pine 
seeds produced by our trees 
here These they planted 
with German skill, and the 
American white pine has 
been growing so long in the 
Fatherland that no doubt Grads methods 

many of the people there **£ b l 

mistake It for a native now S3& pmsiE aa^wf 3 f«x 

As familiarity with Amur 
lean woods and trees pro¬ 
gressed, the trade in them 
Increased, and that in tlra 
ber alone showed remark¬ 
able gain. Dividing into 
four periods the last half- 
century, the annual value of 
exported timber from 1865- 
180ft was only *1,451^07, 
that from 1870-1881, *8,704,- 
007; 1882-1800, *6481,414, 
and during the last, and 
fourth, period, the yearly 
value grew to *18<41%68ft. 
it praettAity doubled with 
raxft of the periods given, 
and this branch of the in¬ 
dustry t# only normal so far 
as the remainder t* con¬ 
cerned. Purfi* She ten 
months preceding November, 
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been estimated that their ex|>ort trade lb normal times 
was fttlly 10 per cent of the whole, and to the Jabot 
and numerous allied interests dependent upon It abroad 
and here. 

There they counted much upon their regular Import* 
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A lumber vassal In port 

Tt» lumber beminent st Port BUkely WMbtoctop l n Unrely 
c«rrl«S on through oesan tblpmcnta The pUiks of rough 
material are ready for londlng and tailing teaaela a tltt carry 
most ot the coastwise cargoes. 
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Grads methods of loading lumber Is Central America 

°* * w taken beyond the l>re*ker» by men and oxon, 

«15 thorn conveyed by wuall bouts to the freighter Primitive methods 

stiU prevail, sad so fir bo better mount of 1 ttowlug cargoes has been 

discovered. 
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of American woodw and it wa« a wellfounl trade 
Freight rates b> boat were \prv nnsonallc that fiom 
America to Furope being no more than for a f< w bun 
dred miles b> rail on land The tra\eler for luHtnnu 
who visited tho KotherlnndH ami Rotterdam ut the out 
let of the Rhine could not fall to rtmaik the pikd up 
Mocks of wood and timber Homo was used time but. 
If the traveler Journeyed up the Rhine to Girmauy 
he passed great steamer loads of this same lumber tu 
route to Frankfort or perhniw Munnheim the German 
city that boasts the largest Inland harbor In the world 
There on the waterfront hi saw again nunh of this 
same material, icad> jh»w for unloading and dlstrlbut 
lng to many pa its of the l*mptic thin to l>e roturm-d 
to after souk months as mu titles tojs perhaps 
tanning materlalH (\tiHits or uhHtner the (heap but 
skillful manufactoilow could produtt thuc and wll here 
It was u good tra U and the lumber from Amerha was 
paid foi as soon as it liad l«eu loadisl upou the grmt 
freighters on tills side Germany was in no must tin 
only great user either but she was typlial 
Two years have made a ihangi Thi extensive G* r 
man trade whkh had l>een idling up for many years 
abruptly ceased not long after tin i munieneeim ut of 
tho war Reports of the fiiUgn ammerio of tho 
United States In wood make no miutlou of Germany 

__ lor the ten mouths to the 1st 

day of No\ ember 1915 and 
tho trade with Belgium has 
also disappeared True In 
Lngland P ranee and some 
of the other countries there 
still exists a slight demaud 
tilaek walnut not only good 
for gun stocks is also l>elng 
used for aeroplane pro 
pclltr* wMU for white pine 
and spruce ash and hkkory, 
(here bate been fi und Homo 
special uses Ruth winsls 
are being exportwl In long 
straight logs hut tradi In 
them repn wnts an unfor 
tunately small part of what 
our exports formerly were 
and tho cheaper woods sold 
for Hindi purposes as tho 
construction (f temporary 
army harrai ks at training 
uml cona nt ration mmrm 
has not enlarged the total 
greatly The United King 
dom for example Is re- 
telvlng exports of wood 
worth nbmit thice qunrters 
of what tho normally 
should l>o The United 
Kingdom It may lm added 
; maki s a better showing than 
tlie rest 

Conslderetl in toto the 
trade which two years since 
wns quoted at $100070 600 
has been for the correwpond 
lug period of 1915 just $45 
1*5 140—45 7 per i out of tho 
former Hgure i or 1914 
whkh was part peace and 
part war this trade waa 
08ft per cent of we might 
say tho normal And while 
the reason foi most of this 
la plain the same figures 
show unmistakably that we 
have not improved our trade 
with the countries of South 
America It is Impossible 
to say what the reeding wfli 
be iu 12 months more. With 
the resumption of "ordi¬ 
nary ” times here and aver¬ 
age conditions there, this 

^L"2Lii*S£ft ; hl £K? £2* «P«t tr»«e nuy mgalo it* 
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From small boat to ocean finer 
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objact of this Journal is to record accurately and 
lucidly tka latest scientific, mechanical and industrial 
new of the day As a weekly Journal , it is in a peti¬ 
tion to announce interesting developments before they 
are published elsewhere 

The Editor is glad to have submitted to him timely 
articles suitable for these columns , especially when euok 
articles are accompanied by photograph* 

Industrial Prepared neaa for War 

T HK moat practical and comprehensive work look¬ 
ing to preparedness againat war Is that being 
done by the Committee on Industrial Prepared 
near of the Naval Consulting Board With the object 
of effecting a complete mobilisation of such of the 
country’* resources and manufacturing facilities aa may 
lend theoiwlvoH to the production of war material, the 
(ommlttee Is enlisting the services of the great engi 
neertng societies of the country, Including the civil, 
mechanical, electrical and mining engineers’ societies 
and the chemical society As the result of this effort, 
some 80,000 highly educated and thoroughly expert men 
scattered throughout the length and breadth of the 
United States have undertaken the voluntary work of 
gathering and forwarding to the sub-committee com 
plete statistical data regarding the Industrial faculties 
and resources of the country The assistance of the 
financial and business men of the country, moreover, 
lias been assured through the hearty cooperation of 
that powerful Institution, the United States Chamber 
of Commerce 

The plan of operation la to send to every one of 
these 80,000 engineers 0 tabulated form, broadly sim¬ 
ilar to those used in census taking, on which will be 
recorded the nature of the product or products turned 
out by the various manufacturing concerns, the num 
her of empto>ees the six© of the plants, and the char 
actor of their equipment, the facilities for transporta¬ 
tion, both of the raw materials and the finished product, 
nnd a score of other facts hearing upon the question 
of the suitability of the various concerns investigated 
to turn out munitions or other military suppUes. 

Although the details of the working plan which will 
be based upon the statistic# thus gathered have not 
been finally determined, the broad Idea will be to place 
with each of the concerns Included in the mobilisation 
a yearly order for a small amount of those army and 
navy supplies, for the furnishing of which In war time, 
on a large scale, the plant Is suitable These small 
orders will be filled under the standard specifications 
of the government. 

The manufacturers selected will thus gain experience 
In turning out supplies that are subjected to the regular 
government tests, they will become familiar with gov 
eminent procedure, and they will ultimately l>e In a 
position to start upon the large emergency orders which 
would he received upon the outbreak of war The work 
will be done on a cost plus a reasonable profit basis, 
and thus the war for profit cry of the pacifist will be 
smothered T 

Modern war Is machiue-raade More than ever before 
and far more, even, than the experts had Imagined, 
cm lance and machinery have proved to be the dominat¬ 
ing dements on the liuttleflelds of today The posses¬ 
sion by a country, *u<h us ours, of scores of thousands 
of machine shops and millions of skilled mechanics is 
no guarantee that it can go to wav successfully at a 
week's notice On the contrary, the sad experience of 
many of the American firms which accepted foreign 
orders for munitions at apparently very favorable and 
lucrative prices, has proved to our engineers that the 
manufacture of war material U all exceedingly special 
lsed branch of the engineering arts, calling for the 
provision of special tools and appliances before the 
manufacture of a shell or a rtfie can be even com¬ 
menced In proof of this, consider, fur instance, the 
fact that the mill Ions of rlfies ordered from this conn 
trv must be made In all their parts to the thousandths 
of an loch and pass the searching test of specially floe 
gages—’the more bolt mechanism rtf the rtfie alone 
having to pass the test of over 160 gage measure¬ 
ments. It was found, when the huge foreign war 
orders were being placed in this country, that them 
were only three firms engaged In the puprafertufe fit 
such gages as were necessary; and tt was asttmatfid 
that, if dependence had been placed on them firms atoms, 
it would have taken years of time amMatittfiot of fixxwy 
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The German fleet tt the North 8«e nwul ttotke.hr 

T HAT the German matt Seat ha* lately paid tttt^e ke hatred 
out from the shelter of Helgoland and bfia been W« trod* fife 

maneuvering in full strength In the easterly jewing, or par 

half of the North flea seems to be pretty well sripb- &* 011 Am 

Ushed by the cable dispatches from Great Britain find <*<**$* produced 
the neutral countries. A considerable portion of the * tifes-ofibuttto e 
British press is disposed to Interpret thebe movements poured 

m an Indication that the German Admiralty, after ytoy fr 
nineteen month* of preparation la a boat to put the smoke-attack, fin 
supremacy of the British NaVy to the test in a great Germans in 1 
general engagement W PH 

There Is every reason to believe that 1010 wfll be the *•> If the G< 
decisive year of the war, and that the great attack tbsY will da tk bj 

on Verdun will prove to be the forerunner at a series ** 

of violent offensives by the Central Powers, which *em tf it ptubs 
realise that they have now reached the maximum of ^ submarine « 
their fighting strength and, If they are to win the war, secret mine 
must do so in the coming mouths, or never, Beene of ***** is now pn 
the British naval critic* believe that the great Ctanaan u*u4y appredato 
effort on laud will be matched by a stupendous bat#* Immediate det 
on the high teas. In which Germany will stake every* **** fe tha stn 
thing on an effort to crush the British fleet or cripple it flght-*-shoul( 
so seriously that Its stranglehold ou the throat of the ®Sdnion moi 

Central Powers will be broken for the rest of the war ***** out to bat 

Judged by the strength of the respective fleets lu M ® embl0 to ^ 

dreadnoughts, such an attack, if it be made, must aearn siflmiarine fleet, 

to all Impartial critics to be In the nature of a forlorn ****** **** German 

hope, for If all the battleships and battle-cruisers that water is too d«et 

were authorised by the two nations when the war m * n011 111 i * 10 ** 1 

began have been completed, Great Britain now has ®* D *» * wi t * u|t * 

48 dreadnoughts against Germany's 24. And it must assemble at certi 

bo remembered that this preponderance of 100 per Th * mtn * 

cent In mere numbers does not represent the full ad waters off 

vantage enjoyed by the British, for none of the 48 boldly to the Eni 

battleships carries a gun of leas than 12 Inch calibre arKl than 

and 82 of them mount guns of JJUMnch or 15-inch eastward, endeai 
calibre, whereas, 11 of the German ships mount noth- *** flrids 01 

Ing heavier than an 11 inch gun, 13 of them mount marine flotillas, 

a 12-inch gun and 3 of thtm, only, mount a 15-inch, nt 

or. if recent reports from OermaAf he correct, a IT * ** ** e 

loch gun. In speed also the British have a marked IHF%HB aotivi 
advantage, their battleships running from 21 to 25 ■ Standards 

knots (this Utter in the case of the five Queen fifitsa- JL geofiraphk 

baths) as against speeds of 16)4 to 28 knots d the ttom la probably 

German battleships. Furthermore, the British can op- nal; yet #6 Yaph 
pose 10 battle-cruisers of from 25 to 80 knots speed «f the popolutio 

against 7 battle-cruisers of from 25 to 20 knots speed mense and ever 

On pai>er t then, the superiority of the British fleet name of the bim 

Is overwhelming, and It Is this fset which has led to until one learns 

a growing conviction, at least among the lay public, Is concerned Inch 

that the German navy “has something up Its sleeve," ard values of con 

and that wheu the rival forces are engaged, it will be of mechanical pe 

found that German ingenuity will uncover some totally Hence It Is ver 

new, unexpected, and overwhelming enginery of sea * bureau of wdf 

warfare, which will l>e sufficient to turn the tide of bines functions tl 

battle to her favor These speculations take the form more than oua of 

of a belief first, that the German fleet has been re- The last annus 
armed (aa the German preas has frequently stated) vnvlswtng its ops 

with 17 imh guns, and with howltaer* comparable in more than topi 

else and destructive energy to the 16tf inch German enumeration erf tl 

howltier, which stole the credit tor the reduction of Upon which the 

Liege, Namur and Mtuberge from the Austrian much several columns 
flkodas, second, that the German submarine fleet has speed erf photogre 

been augmented by an unsuspectedly Urge addition of tor measuring tin 

new submarines of unusual power and speed} and to studying the el 

thirdly, that the skill of tbc German etanlsM has hardly A fersttfe 

furnished the navy, with huge smok*- and gaafirod^feg fkrf t *ftp a Wfri 

ahcUt, with which they will break un.^vi Brttish battle- 'MtUphS* U mag 
line aa effectually as they cleared the trenches in the one copatari tin 
first iplecn gas attack of the war the bureau laleeg i 

With regard to the rumor that the German fieri* at fUW a, je^t i 

or Indeed any portion of it whatsoever, has been re- each, exports 

armed during ti*|ror wtth the 17*lw^ gun, )ri It be m^rfee as won) 

understood that finch rearming fe fe the very nature tree* htf 

of things, importdMa Ba he the 4m , sow. $h 

and weight of a,#4arik gw «mt tha fixating toferia ^ T«rir 1 

etc, would isiW lw ha ***** yet et m to hflpotoa Wt 

tlrriy new rte ttri tfcfefi* fer *M*a ^ 

much greater a***, and ffMtfer +1W » W 

would have to be bufit >fJW B 

itself would have to he 

additional rtreeeee Impoeedl fat* 
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aartoadj to lotorttn wW.liS<ttgflMlt- «»,«#» 
a o M h utot h. ftnt 4fst&t$U'Ur rmmmkj 

tha Qowft. to tha Hortfc ipi fl*hytt W&mmim- 
ttoa than w practicable nawhto al Hij H, ^| i p |l ^ |fiiii a 
ha, and It tha Gtemana maha «w^, thaawMtt-aaMw 
Urnf wltt *» tt hr that nma. 

U tot Oanaaa Admlraltr hM MtTtttt* M Its 
atom " It Drab*M/ will hara (a dp Drift, ft} 

*nd aahmartoe ofleadro. Tha twr mjm } Mmfijot 
tha aecrat mine planting from a ttaa i rta a q . whjNk 

maty ta now praettetag, aaqnt potto hart 
«*Uy apprecUtad, aad thla tom «I«ttaOtt lpni[W#ta 
•f iwaadttto dateeftw a* tt tt. MftlAhawMl tpAott^ 

ttttot tt tha stnttgy and taettt* 0 1 fta inMt' tttrth 
Spa ahouM It ever tohW#*M. If* MM 0*lt at 
the opinion moreover that hottto tha Hanuta *eet 
eoawa oat to battle, Ita Admlraltj wilt eaQ hajpaAM 
aaeembte In the North Sea the whole of tha Oatpam 
iobmarine fleet, and probably In tha }ra*t day of 
trial the Oerman* will plant floating mttea wHfta fte 
water la too deep for anchorage, and fieUtt e*'|<S*ftW<l 
utttM tt ahoal water anch a* ebtatts oo m'Wfcm 
Bank, and that rite wfll esatga groupe of subwarijaafi to 
assemble at certain definite stations to the North fie*. 
The main fleet, if it fella to attract the British to the 
mined waters off the German court, will probably steam 
boldly to the BnglUh coast, draw the British fieri OUt, 
and then Itself make a running fight of it t+ tye 
eastward, endeavoring to draw the British fieri near 
the mine fields or Into oua or other of the waiting rifi>- 
marine flotilla^ 1 ” 


TV Ww of ta Amm of 

T HB oottvtttt* of tha Hnttad Statea ttfrii V 
Stapdarda have aow rmmlflM to far, hi 
geographical oonae. that tha u*q>* of (tie ttrtttn 
ttta tt probably familiar to every reader of tbtt Jw- 
nol; yet to rapid baa been lta ria* that ft* 
of the population certainly doe* not Hite the ft, 
menae and ever expand lug ooope of tts werir, ‘Vh, 
name of the Imrean tt not Ulnmloeittg' tt (htt ttftnil 
until one learn* that the "Ma&dgrd**’ With WfcH^t 
tt concerned lncttde atandaritt of mmwft ftp*, 
ard value* of oonatanta, stands rda cdflflaUty, at^toftta 
of medMnttal performance, and standard* of pfadttte. 
Hence it tt very Car Indeed from being m frttf a 
“boman at wrifhta and m«umtet. w In Act, tt tttt- 
Mow functions that are, tt moat coaatif**, enttafted tt 
more than ana official eetabltthment 
The loot annual report at tha Bureau of Bttndqrda, 
ravttwtofl lta eparattona daring tha flaptl ywr IfUft tt 
more than te gw aa ftr* tt b bawlhttrttg. A 
enumeration of the T#riou* line* bf ttflUtty onganrlrfte 
upon which the lnotltntkm ha^jittftftM tWftluWt 
tomal columa* of thtt Journal, fftttr- gaulm^Sft 
•pood of photographic ahntten to fmtottg IftaMMa 
floe moMKrttf tha peat dfft* ataf}; froft tfftfttrftMi 
toitndytn(the*dtti»«if inhtt}ftp r btt4MMitt)(piwtt 
hardly A 

•sie tt m agg ft oepti tw tt ft «ao>p a i mHH fc ^ agn 
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dtetytyp kwS mkchtosry kookrs about ttte liability of 
<4)y *Mte tfcat have beta uaed for cleaning 

purpato* to 4#trite tfflua fpontaueou* combustion, but 
to* art *w*r« that sawdust, when soaked with oU 
dripptiute> wUL act hi th* ©amt way, Sawdust is sqm* 
time* seen scattered avter garage floors but t^s, prac¬ 
tice fturatfrb* prohibited. Sand la the safest for ab¬ 
sorbing dripping* 

Soma Causa* of Acddaot*.—It has been frequently 
noted that accident* aekkrtn happen when the driver U 
riding Alotte, and the Inference U drawn that when he 
ha* passenger* he * vl*U* m with them, thus having his 
attention diverted from hi* duties in guiding and con 
trolling the machine. There is still another situation 
that h*a not been mentioned, and that la the petty 
intnded'man who wants to 14 show off/ 4 or wore© still, 
w ho thkka it funny to frighten his passengers by tak 
lug risk* that he would not think of doing when alone 
Much case* are but too common, and it 1* a pity that 
there to not a psychologic recorder that will expose 
such people and load to a revocation of their licenses. 

Are Can Too Complicated ?—Almost every new 
model that 1« brought out has some new attachment or 
fitting intended to promote the convenience of operat 
lag, but the question arises whether our cars are not 
Itecoming too complicated for the average user Even 
where a professional driver is employed it can hardly 
be expected that he can be an expert in the many dlf 
ferent directions necessary to proper adjustment and 
repair of the car of to-day The bicycle Is about as 
simple a piece of mechanism as can be conceived, but 
In their day a favorite claim of some makers was that 
they were 44 fool proof” It was not a particularly 
tuctful expression, but if such construction was neces 
nary then, how much more desirable now 

Alloy Platons—Much attention Is being given to 
aluminum alloy pistons, and although they have been 
under Investigation for some years, the user generally 
supposes that their value lies in their light weight 
This Is not the case, for, as a rule, little Is gained In 
this direction. These alloys are so soft that It Is nec¬ 
essary to fit larger wrist pins in order to secure them 
properly from coining loose, and to put in considerable 
metal to hold these pins, so that the resulting piston 
Is little lighter than a good steel piston There Is, how 
ever, an advantage In using these alloys, for they are 
approximately three times better conductors of heat 
than cast Iron or steel, and this is an advantage worth 
having, as the heads keep cooler than cast iron, and 
less carbon is produced Also, owing to the metal be¬ 
ing softer, there la less liability of such a piston seis¬ 
ing, and little Injury results If it doe*. They also wear 
well In a cast iron cylinder 


Dimming Lights —California has made a law re¬ 
quiring headlights to bo permanently dimmed on state 
or public highways, and prescribes that the center rays 
must not strike the ground further than seventy five 
feet in front of the automobile. A correspondent of 
that state tells how he has arranged bis lights, as fol 
lows The lower part of the headlight Is covered with 
“lamp frosting” up to the level of the center of the 
electric globe, and this cuts out the rays that shine 


upward, and only permits the free passage of the 
downwardly directed rays from the upper half of the 
reflector. The lamp must be properly focussed* and 
the lamp itself is tilted slightly downward if neces 
wry This arrangement gives the full power of the 
light on the road, but does not daasle approaching 
drivers. This method of dimming Is directly contrary 
to the usual practice, in which the upper half of the 
lamp glass is frosted, but It obviates excessive tilting 
of the lamp, and the result* mm stated to be superior 
Automobile Accident Records.— According to the 
best statistics, the number of automobiles In toe United 
States increased from 200,000 In 1900 to 1*700,000 at 
the end of 1014. The number of deaths attributable 
to automobiles rose in the same period from 682 to 
46$*, or an lamas* of T75 pet cent. However, statis¬ 
tics indicate ti*t the proportion of fatal accidents to 
the trendber of automobile* la decreasing, indicating 
that the drivers of automobile* are becoming more 
skilful an£ more careful. Of these fatalities a notice- 
aide proportion occur at railway crossing*, and for 
to**# victims osut only blame themselves, for the 
nsoesaitie* of the majority of automoMlisto are not 
so pressing but that they can spare enough time at a 
railrok4 entering to insure thrir own safety The 
majority (d ottew JWcttWto oocnr tft dti*, m there 
i« ae oeettaq tmt toe ew ettjr attempt to 

rntm/faJ* W«b «p«fe the welkin* 

suRmscmfi&rs: 
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ObeereatkHM oo Mare at the J/>weU Observatory 
during the present opposition show that the canal de¬ 
velopment strikingly corroborates the theory of sea 
•anal dependence on the melting of the polar cap The 
northern canals are now very dark* indicating Increased 
activity with advancing spring* while the southern 
canals are faint In their autumnal decline. The season 
to the northern hemisphere of Mars Is now late April 

Recent Observations of Saturn at the Lowell Ob 
servatory show a remarkable change in the color and 
brightness of tbe planet's ball, which U now of a pink 
ish brown tint and strikingly darker than the rings 
Comparisons of the stellar magnitude of the planet 
with Caiwlla, Procjon and Mars also show that Its 
brightness is less than that predicted In the ephemeris 

Progress of the 160-Inch Telescope — Director Hale, 
of the ML Wilson Observatory, reports In a recent note 
that at the close of the 1016 construction season the 
steel dome for the 100-inch refleotor—the world’s largest 
ttlescopo—was complete!} Inclosed and In working 
order The shipment of the tube constructed ut the 
For© Kiver Ship \arda, hna been delujed by the huh 
pension of traffic via the Panama (’anal The parab¬ 
olising of the lOO-lneh mirror is now 86 per cent com 
plete. It Is not now thought that the great telescope 
can be ready for use before the summer of 1017 

Dark Celestial Objects and their Luminous Back* 
ground —I'rof h E Barnard has recently colled ntten 
tlon to the discovery of man> dark objects on the 
photographs taken with the Bruce telescope of the 
lerktw Observatory, often In regions of the sky where 
there Is no ordlnnr} nebulosity and where the stars aro 
too few to form a luminous background for their relief 
Tho appearance of these objects In black relief on the 
plates can perhaps be explained on the assumption that 
space itself possesses a feeble luminosity sufficient to 
affect tho sensitive photographic plate with very Jong 
exposures Similar dark objects aro also seen In relief 
against a nebulous or stellar background 

Synchronous Solar and Planetary Phenomena — 

Periodicities In various meteorological and magnetic 
phenomena on tho earth have been more or lees con 
cluslvely linked up with tho sunspot period and other 
periods of solar activity, hence it 1 b natural to look for 
analogous correspondences between tbe phenomena of 
tbe sun and of other planets thau our own In this 
connection Nature cites some recent researches by 1 
KBhl, who finds that Jupiter s northern cloud belts ap- 
poar to be especially weak at times of sunspot maxima 
and to become broader and more conspicuous during 
sunspot minima Observations of the 44 secondary 
light" on the dark side of Venus suggest coincidence 
in time with auroral displajs on earth, and the latter, 
of course, coincide with periods of solar activity 

Meteor Campaign—In the Scientific American, 
of July 10th, 1916, announcement was made of a meteor 
campaign In which amateur astronomers were Invited 
to take part. The object was to make an exhaustive 
study of meteor trails In order to connect them, if poe 
alble, with the orbits of lost comets Prof 8 A. 
Mitchell, of tbe Leander McOormkk Observatory, re¬ 
ports that the campaign Imk been very successful The 
total number of observations sent in, up to the liegin 
niug of January amount to no less than 4,644 This 
makes the largest piece of systematic work ever done 
on meteors In this country From the observations 
sent In there are sufficient data for the formation of 
about 129 parabolic orbits, width, of course, give the 
paths of the meteors. The work 1 n Htin proceeding ami 
an Invitation Is extended to all who are Interested In 
the subject, to write to th© Leander McCormick Ob¬ 
servatory, University, Vo., for instructions. 

Fluctuations in Solar Radiation —The researches 
of Dr 0 G Abbot and his colleagues show that short- 
period fluctuation^ of solar radiation were relatively 
large In 1913 and small in 1914. In the former year 
the values of the solar "constant” ranted over nearly 
10 per cent, between the extreme limits of 1 4i and 
LOB calories, though the range was seldom more than 
8 per cent In any ten-day interval In 1914 the ex¬ 
treme range was only 4 per cent, between the limits 
191 and 19© calories. Associated with these short- 
period fluctuations are found variations in the contrast 
of brightness between tjhe center and edges of the solar 
disk. Strange to soy, while greater contrast Is asso¬ 
ciated with greater solar radiation and with numerous 
sunspots In the general march of the sun's activity, 
lesser contrast is associated with greater solar radla 
tlon in tbe march of tbe quick, irregular fluctuations 
of the sup's emission. 44 This paradox*” says Dr Abbot, 
44 points to two causes of solar variation, the long- 
period change* may probably be caused by changes of 
the sen's effective temperature attending the march of 
Obter activity I tbe quick fluctuations may be ascribed 
to ckkxige* to the transparency of the outer envelop©*." 


Electricity 

Electric Lamp© Burn for Thirteen Yean—While 
refurnishing the (it\ Optra House at WatervUle, Me, 
several carbon filament InuunUmvint lumps wore found 
still giving servhn Tin * lump* (nutlnuea the Ftoo 
trienl World , have \hh u in nsi almotd every evening 
for 13 years 

SeaWater and Electricity as Disinfectant— By th© 
electrolysis of salt water tlure Is beliu, pnMiiccd aboard 
th© British hospital ship ‘ \quituula a jr woeful di* 
infectant in the form of a solution containing sodium 
hypochlorite, or available chlorine Th* pro^ns Ik not 
new, hut Us present iippUwitlnn Ik BoinewhuL of a 
novelty 

Nitrogen-b tiled Lamp© Replace Arcs—One h> one 

tiie leading cities of tin l nited Stales and ( uuadu are 
gradually replacing tin ordlhur> an lumps with the 
new gas or nitrogen filled lumps Not only do tho 
latter typo lamp© eliminate tho netowilty of trimming 
the curiums, hut the} pflfwt u wiving which In some 
Instances la reported to he al>out ’to i>cr rent 

Electricity Reduces Mine Coats—Th© Montana 
State mine Inspector, In his unnuaL riport to the Gov 
ernor, W B Oscr, states in purt 1 B\ Installing elw> 
trlc power In nturly ewr> mining camp of lmportamt 
In Montana, H has been made possible for operators to 
resume work on projartles which otherwise would bate 
been Idle Ihls 1ms done more to reduce the cost of 
mining than any other thing* 

Longest Telephone Circuit in the World —On teb- 
ruarv 14th the Bell Telephone ( ompuny successfully 
opened the Montreal \ umouver telephone line The 
line Js 4,217 milts Jong as compared to tho 1,400 miles 
of the New lork 8an Irancisco line Th© Montreal- 
\aucouvir lino does not run direct through Canada 
but Instead for the greater part passes through tho 
United States, touching the following connecting points 
Buffalo, Chicago, Omaha, Salt I>ake tlty, and Portland, 
Ore 

Cleaning Metals Electrically —Although the elec¬ 
trolytic prmesa of tleaning metals Is comparatively 
newr. It ha* recently been Introduced by many large 
manufacturing concerns because of its efficacy and 
cheapness The baths used are usually composed of 
alkaline substances such as sodium carbonate or potas¬ 
sium carbonate with small portions of potassium 
cyanide. It Is suld that with a current of from four 
to eight volts there Is developed In such solutions suf 
ficlent hydrogen to remove organic substances from the 
metals, leaving them chemically clean 

Magnetic Hand for Crippled Germans —There ho© 
been devised In Germany a magnetic hand which will 
enable those who have been crippled In the war to 
work at their ante bellum occupations. Briefly, th© 
magnetic hand consists of an electromagnet held by 
two universal Joints to a sleeve which fit* over, and is 
strapped to, the wearer s stump l urrctit eau be turned 
on and off at will so os to energise the electromagnet 
when desired Since the hand cun only be used in eon 
nection with objects whith are attracted by magnetic 
influence toolw such as wooden planes have been fitted 
with small plates of iron so as to reni>ond to the mag 
netlc pull 

Temperature© of Gas-Filled Tungsten Lamp — 

8 E Doan© chief engineer for the National I-Jtmp 
Works at Nelu Park, Cleveland, Ohio, speaking l>efort 
the Western Association of Kle<trU«I Inspectors n 
c<ntly said that the measure-meat of the temperature 
of gas filled lamps Is ntt* tided hv many difficulties, on 
airount of tho fact that the light rays are intercepted 
by the thermometer used and upon their interceirtion 
aro transformed into heat ( ureful tests have revealed 
that the temperature attained by the lamp© is In the 
neighborhood of 160 deg F, and that the baso of the 
lamps becomes hotter than Is the case with the former 
tungsten lamps Howevor, It U reported that the 
sockets and connecting wires are not seriously affected 
by the increased temperature 

Study of Rail Joints and Bond©—The Bureau of 
Standards has recent]} published an interesting paper 
entitled 44 Modern prac tic© In tho construction and 
maintenance of rail Joints and bonds in electric rail 
ways " The paper 1 h largely a compilation of informs 
tlon in the nature of dutn and optulona submitted by 
42 electric railway concerns which answer Inquiries 
sent oat hy the Bureau Analysis of the data shows 
that soldered bonds have been demonstrated to lie uu 
successful and arc now practically obsolete, while all 
other types of standard Imnds are capable of giving 
good results, but only when carefully Installed Loose 
rail joint* are shown to be the most prevalent cause 
of bond failures, and as a result there appears to be a 
marked tendency toward the adoption of improved 
methods and materials In their construction The 
adoption of various type© of welded Joint© to take the 
place of the common bolted joint appears to be In 
progress in moat of th© larger cities 
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Locomotive that burnt putveriied coal, thereby effecting a earing of 15 to 28 par east of foot 


A Coal-Dust Locomotive 
87 Herbert T Walker 

T HE expenditure for locomotive fuel on our steam 
railroads amounts to nearly 25 per cent of the total 
coat of conducting transportation This enormous Item 
of expense, coupled with the ever increasing coat of 
all material, due to the high price of labor, present! a 
problem which has engaged the attention of locomotive 
engineers for a number of years. 

Experiments made In the way of burning solid fuel 
other than on grates In cement kilns and metallurgical 
furnaces have teen successful, and pulverised coal Is 
now extensively used for stub purposes, but the dlffl 
cuttles Inseparable from the conditions under which a 
locomotive has to be operated are great, and It Is only 
recently that appliances for burning powdered fuel In 
locomotive fire-boxes have been practical 1> developed 
▲ paper on the subject was presented at a meeting 
of the New York Railroad Club recently, and by the 
courtesy of the club we are now able to give some 
particulars of this Important step in railroad fuel econ¬ 
omy 

In the first place, It may be stated that any solid 
fust which In a dry pulverised form has two thirds of 
Its content combustible wlU te suitable for steam gen 
•rating purposes Therefore, the low value coal mine 
and strip-pit products, Much as dust, sweeplugs, culm, 
•lack and screenings, and even lignite and peat, are as 
suitable as the larger slses and better grades of coal 
As some of the products above named are now unsal 
able, the great saving effected by the use of the new 
form of fuel will be apparent, for the total cost to 
prepare pulverised coal In a properly equipped plant 
wilt be something less than 20 cents pe r ton This item 
will be more than offset by the great difference In the 
cost of the grades of coal purchased for pulverising as 
compared with thoae that would be required for burn 
log satisfactorily on grates 
The preparation of the fuel Is not complicated It 
must be thorough!} dry, that Is to say the moisture 
should not exceed one per cent, ami ground to a fineness 
so that It will pass through a screen from number 100 
to number 200 mesh 

The first locomotive of any considerable Mae ti bo 
fitted up iu the United Statins or Canada (am? so far 
as known In the world! with successful apparatus for 
burning pulwrlzcd fuel In suspension vsns a 10 wheel 
t>pe of engine on Llw New York <-Mitral ttaltroud 
This engine has tylludi rn 22 Inches diameter by 20 
Inches stroke Driving wheels, 00 Inches diameter 
Boiler pressure, 200 lbs. Heating surface, 2,640 square 
feet Orate area, 56 square feet It Is equipped with 
a HOmiidt superheater and has a tractive effort of 
31,000 pounds. It was converted into a pulverised fuel 
harm r In the early part of 1914. Since then other in 
stallutlonn lin\( been made to a Chicago and North 
Western Kuilvwn ‘ Atlantic M type of engine, and to 
a new * t niiBoiidtittou * hpe of locomotive for the I>ela 
ware and Hudson < rnupunj, which latter Is probably 
the largest of Its teja In the world, its tractive effort 
being about 63 000 ihiiiiuIh 

To give the remitr hu idea of the pulverised fuel 
burning cqulpimnt un applied to a locomotive engine 
Wo present an Illustration showing the general arrange¬ 
ment portly In section Tht prepared fuel is passed 
Into the fuel container 1 (which Is a part of the ordl 
nary locomotive tender) through the openings % 2. 
These openings are then tightly closed to keep out 
moisture, as dryness of the fuel is the prims requisite. 
To start the fire, the first thing the fireman doss la to 


turn on the steam blower, 27, in the smoke box, then 
he place* a piece of lighted oily waste in the furnace, 
24 after whl< h he starts tho motor, 17, driving the fuel 
conveyor, 3, and then the motor, 14, which drives the 
air blower 18. The screw conveyor, 8, forces the fuel 
Into the fuel and pressure air feeder, 4, where It meets 
the air driven by the blower, IS, through conduits 16, 
The fuel and air are thus driven through s commlngler, 
5, conduits 6 and 7, nosslc 8 and fuel and air mixer 9 
This mixture then enters the combustion furnace 24, 
which is the ordinary locomotive fire-box provided with 
a fire-brick floor in place of grate lm.ru, and is there 
ignited by the lighted cotton waste The fire-box la 
fitted with brick arches, 21 and 22, and auxiliary air 
Inlets, 23. There are also Induced air Inlets, 11, to 
secure jjerfect combustion and a slag pan, 26, In place 
of the usual ash pan. 

The air and fuel control regulators, 12 and 18, are 



Diagram IDustrating ths o pterion of ths gas tvfalao 



Tho improved system will change all this, toy even 
when the fuel contains 15 per cent of non-combustible 
matter only about 2£ per cent is deposited in tho slag 
or ash pan, and this deposit Is non-combustible. Where¬ 
as, when coal la burned on grate* about 15 per cent 
goes Into the ash pan* end this residuum always con¬ 
tains more oy less combustible matter The saving ki 
ash pan waste alone is an important item. 

When the proportion of powdered coal and air la 
property regulated, the mixture bursts into a dear* 
Intense flame in the fire-box, haring a temperature of 
from 2,000 to 2,900 deg. Fahr., with no risible 
smoke at the stack (except when the fire it first 
started) and making but little soot deposit In the tubs#. 
With this system of easy and rapid control of the fire 
It takes less than 60 minutes to get up 200 pounds of 
steam pressure from boiler water at 40 deg. Fahr. 
When the unglue is standing the fir* may be put 
out entirely, and within an hour can be reignited from 
the heat of the brick arches in the fire-box. 

Only one set of fuel and pressure sir feeders could 
be shown In our Illustration, but as many as five units 
may be placed in the ordinary tender As each unit 
has a capacity of from 500 to 4,000 pounds of pulver¬ 
ised fuel per hour, there will bo no difficulty In meeting 
the requirements of the largest locomotives. 

It is stated that the use of pulverised fuel effects a 
saving of from 15 to 25 per cent iu coal of equivalent 
beat value delivered, as compared with the baud firing 
of coarse coal on grates 

In conclusion it must be noted that there la a certain 
element of danger In the handling of ptfivorlaed cost 
that does not obtain with the more Ineffective coarse 
coal But, with ordinary care and the obeervanoe of 
oertain established rules, it is comparatively easy to 
avoid trouble, as ,is shown by the records of industrial 
plants using pulverised fuel 

An Ingenious Gas Turbine Developed in 
Germany 

By Sydney F. Walker 

HAT appears to be a thoroughly practicable gas 
turbine was worked out in Germany Just before 
the war A turbine furnishing about 200 horse-power 
was built at Hanover a few years baric, and was run 
for three years in prior that its faults might be ob¬ 
served. Inter eo, a turbine furnishing 1,000 hdrse- 
power axgu driving gn electric generator was built at 
another works in Germany It was tooted and aa over¬ 
all efficiency of 20 per cent was datmed between ths 
energy delivered by the explosion* and th# electricity 



C ross secti o n through one of the e xg l srii s chambers 
of s German gas turbine 

In the rah wtthlu reach of the fireman, who has no need 
to go tut# the tender but can keep his place In the cab 
and asrist the engine driver in looking ahead for slg 
nals The fireman’s duties will be very light compared 


furnished by ths generator The special feature of the 
apparatus was that the sxplostfins ttfok place to owe 
set of chamber#, And the expansions parity to the to 
plosion chambers and partly in the Space to which toe 
rotor of the turbine was revolving. 

The rotor of ths turhfo* ran to s bortstmial* plane; 
s number of explosion dtamtera, ton to the 1000 bort*- 


with hi* work required in band firing coarse coal ofi 
the ordinary grate*. This Is easily understood when we 
recall that the fireman of a heavy modem locomotive 
has to shovel cool into the fire-box at the rate of about 
6,000 pounds au hour, or 100 pounds per minute. This 
laborious work cannot be done with the tore necessary 
to secure good combustion, with the mutt that quan¬ 
tities of coal are dropped info the ash f*V&e fiw# 
ore vapidly choked with soot, and dowja Of amoks, 
untramt coal and sparks arc ejected from thetosck* to 
the annoyance of pusengen and danger to property 
adjacent to the railway 


power apparatus* being arranged around tig Shaft; tto 
expiostop chambers wtoe to* together with air op* 
gas chamber*, ths wijototormtog approximately atrpiv 
toted tons* ths sitotrif generator betop ffees* at $to 
spew to to# atom Tbe gas and sty to|iab«r* >toto 
kstof^todtomtopratoum. 

Wta taMMd to* to to to toe petotos ta toi 
mtrttor; tbr^ was Jto btotoftto) Aft 
furred to *' t ** ttidutototonktoL asnsfiwtos w isMtoiis 
jbdtos to the gss 
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EltCT*ICAUV 
IUT£D TYPtvmtTfiA 


ym.&Hm**** 

’ <hhi %* 

rite tie* ttAt the Adf-opm- 
UiM Hfcwrlter 4teerib«d In ttw fti* 
tyring trfb toot M yri brim 

Wrtilly -OMWTttcCB^ find tried fmt, not * 
lift*# tote»ft ttttobeo to it frr the ra* 
g*BtloG it otftta, Pwrrifod with a huge 
maebtcfcul *y* thla t/pewrlter of the 
fistar* wUl bo capable of copying auto¬ 
matically any rtafflftf matter that may 
bo placed bn front of It 

Xho ty pewr i t e r that copies with 1U own 
eye ftylfo Wee of J. B. Flower, ah elec- 
trloai Siftne^* of Brooklyn whooe name U 
sot ok unfamiliar one to the readera of 
thtejtyipah Bn artificial eye la prefer- 
abfr, *ripcfc«& to the carriage of the type¬ 
writer to order that It may move at the 
•**&# j&td of speed. It morea, step by 
•Up, oveir the line of printed or type¬ 
written language appearing oh a abort of 
paper which la placed In front of the 
machine. 

the artificial eye of the automatic type¬ 
writer must of necessity be of complicated 
construction. Essentially, it comprises a 
less and a number of selenium cells ar 
ranged so as to form a retina similar to 
that of the human eye. The sheet of 
paper containing the copy to be duplicated 
la placed at a suitable distance from the 
artificial eye, so that a clear Image of the 
letters will be produced on the multiple 
selenium cell retina. It Is Imperative that 
the eye move parallel to the read letters 
In order not to ruin the focus. The prln 
dple followed In connecting the selenium 
cells (low resistance cells) is that all the 
letters falling on the retina must be super 
imposed In one position, then the point or 
points In any one letter form which do not corresiKmd 
to those of another letter form are the point or points 
which stand for that letter These points can be con 
neeted to the typewriter for operating that particular 
letter form or character without chance of Interfering 

The method of operating the new typewriter Is to 
place the typewritten sheet or book of whlih it is de¬ 
sired to make a copy In a special stand or device for 
raising the sheet Itne by line. The sheet Is now held in 
g vertical plane parallel to that of the selenium cell 
retina For the sake of exposing the operation of the 
mechanism, It U assumed that the word being copied 
Is ** say ” Upon starting the typewriter by turning on 
the electric current, the Image of the letter "a* will 
appear on the selenium cell retina and Its shadow will 
stand over tbe selenium cell marked & and no other, 
hence tbe current passing through it will decrease in 
amount allowing tbe relay armature to movo, thus 
closing the local circuit and actuating an electromagnet 
which In turn operates the "s” typebar of the type¬ 
writer and prints the desired character on the paper 
The carriage now automatically shifts the artificial 
eye over one letter space, with the result that the image 
of the letter “a" now appears on the selenium cell 
retina add Its shadow stands over the selenium cell 
marked A and no other, thus causing the typing of the 
letter M a” Following the same procedure, the letter 
“y M Is typewritten For spacing, the typewriter Is 
provided with a 
mechanism which, 
when the carriage 
moves over one let¬ 
ter space and no 
type key Is oper¬ 
ated, the space 
layer Is brought In¬ 
to operation. 

Means are also pro- 
' tided for bytopuric 
Una spacing, car¬ 
riage return, paper 
insertion and re¬ 
moval* and other 
phases of type¬ 
writer operation. 

Aa previously 
statfld, the reading 
tnpntte* !* te#«4 
f» tiX* !»*>#*• 

Staaftttd letters of 

Mwssh* 


IflCIAL CYC IN 

tfHtwfi mm 



scheme of the main components and thear rebate—hip la the 



Arrangement of the eetonftim eeUe which form the retina of the typewriter eye 



Tbe typewriter that writes what It sees with 
he own eye 

THE READING TYPEWRITER 




"\'' ’i ter <f *• aM** h m Mm «t *•** **•* * **• &•"*** 

■www-ip tXM T WQ srr of unit design foe use on shipboabd 


mon to any other letter form. On typing 
the alphabet on the typewriter with all 
the ktters superposed, It will aecm at first 
that tht HtaUmerit just made la Incorrect 
Thi ki (ming dtftUulty liowever U not a 
real om but ip due to tin small scale of 
typing If the typewritten letters are 
magnified fiO times so (hut th<y occupy 
3 Indus mpiarr rath, and tire then super 
posed, all of whhh can la Ha*om pi Uhwl 
by the aitlfldal i \ c It in found tliut the 
distinguishing i mints of eiidi Utter form 
are not co\crpd, In fail tin v stand uut 
beaulifull> ImUvlduulUtU as In indicated 
In om. of tbe amompamlti^ skdduN 


Unit Design in Marine Wireless 
Telegraphy 

By J Andrew White 

T HE transition of an art Into u Eoimicc 
invariably reflex ts a numb' r of epochal 
steps whit h are widely heralded in the 
lay press, on the other liand, small notice- 
is taken of developing nts wlih h w lentlflc 
workers recognise an tbuae having the 
most important bearing on ultimate 
achievement By way of Illustration, 
radio communication, or the field of the 
wireless telegraph, has been marked by 
many brilliant feats of individual skill In 
annihilating space and setting up odd and 
sturtllng uses for the ether wave energy, 
but little has been heard of concerted 
action among engineers toward the me¬ 
chanical perfection which Is found In the 
more matured arts From the onlooker’s 
viewpoint, standardisation of wireless 
equipment has been a matter for the 
future to take care of, a step to be taken 
only with the perfection of individual 
apparatus. Communication over dls- 
tanccs once incredible has so occupied the attention 
of the world that it Is scarcely known that the post 
few months has seen tbe solution of many problems 
In marine working wherein the humanitarian values 
of the wireless telegraph have been so aptly Illus¬ 
trated in the past The progress made in mechanical 
features is strikingly revealed in the announcement 
by an American wireless company that all its future 
equipments will conform to a standard design of the 
unit type, the complete transmitting apparatus being 
mounted on a single panel and the receiving equip¬ 
ment contained In a case of uniform design. 

Aside from the interest aroused in the mechanical 
development revealed in this new equipment, the 
standardisation feature opens up new possibilities In 
the acceleration of progress In the wireless art. Com 
mcrclal operators will no longer have to master a num 
her of types of installation, varying in arrangement, 
one might venture to say, with a frequency exactly 
proportionate to the number of ship transfers provided 
within the juried of each individual’s service at sea. 
Many of the staunchest vessels of today having been 
built at ft time when wireless telegraphy and its legal 
status In maritime affairs did not have to be considered, 
no provision was made by ship designers for installa 
tion of apparatus or accommodations for operators 
\\ Ith widely varying conditions of space and location to 
contend with, the sets wore Installed principally accord 

Ing to the best 
judgment of the 
man assigned to 
the task Thla ob¬ 
jectionable eondi 
tlon is now obvi 
ously overcome 
with equipment of 
standard design 
avuilnble and uni 
formity of installa 
tion and method of 
o|»cration may also 
be expected to fur 
tdsh cumulative op- 
ciutlng experience 
thut will provo of 
gnat value in the 
solution of engl 
necrlng problems 
and safeguarding 
of life at sea 

From tho purely 
commercial side the 
new equipment pos¬ 
sesses many ad 
vantages over its 
predecesora The 

(Concluded on ^ 

38ft) 
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Strategic Moves of the War, March 17 th, 




By Our Military Expert 


\VyHlLE Spring, when the ground on all fronts will 
be in better condition than now for offensive foot 
lugs, Is In the offing the situation on the western battle 
line and principally about Verdun still challenges the 
particular attention of war obHcrvnrH 

The German assaults have continued In violenu on 
der cover of and after preparation by tho most tre¬ 
mendous artillery Are ever utilised In warfare There 
have been so far thrtn distinct bnaks In the offensive, 
probably necessitated l>v the wearing out of aHmking 
momentum, through bwses and bj the wish to consol 
idate the ground won At the moment these lines are 
written official reports declare LnfHutrv inactivity hIhuH 
Verdun, although tho guns of both contenders maintain 
a heavy Are 

A rathir significant condition occurs with the re¬ 
ported reopening of the Belgian Holland frontior, which 
wss closed securely some days before the storm broke 
around Verdun—at the wurn* time that Gorman troop 
movements wert r< jHirtod in strength This may mean 
that the local offtnsHi has ceHsed for the time being, 
or the report may be < rroneoua. 

The next mou by tlther Teuton or Kutente Is very 
mu< h in the dark (Certain activities have become ap¬ 
parent west of the Verdun 


strength of the defensive has been too well demon¬ 
strated throughout the war to warrant any such op¬ 
timistic belief When the phrase “breaking the line* 
Is used, it mast be remembered that the main Una of 
defense is not to t>e found in any of the foremoat 
trenches or ixwdttons, the clearing of ground that hat 
Imh'ii taken up previously as a sort of permanent out¬ 
post merely brings the attacking force closer to tho 
real line of defense, the solidly held positions that must 
be smashed through before a gap la opened to permit 
the passage forward of troops* 

Should an assailant be possessed of sufficient forces 
to push Imk k this outpost, these advanced trenches, 
which may scar the earth for seyeral miles, and then 
still bare available enough iucix to pay the price in 
blood required for overwhelming frontal assault, and 
still have, In reserve, an ample force to push through 
the wreckage and establish itself, then a real break 
might be made 

The situation around Verdun exists to-day at about 
the completion of the first stage The advance trenches, 
the permanent outpost, have been cleared along the 
ground Immediately north of Verdun, and Germany 
practically faces at sexeral points the line of defense 
proper The question remains, If the 


probably passed the senttfa of bar mawpnwer, vn son 
purposes of general defense there of* troops 

available—becked by po ssess ion of interior miss. And 
if the present lines are evacuated, tbs more the d* 
fending Hue is contracted the fewer men wffl bo re¬ 
quired to man It 

Practically every observer anticipates trsmspdbos 
activities on all fronts with the coming of fat i ng 
weather Without doubt, pilaus art already elaborated 
for Simultaneous attack, on an fro&t% as tbs omr and 
only way to offset Germany's ability to shift troop* at 
will The answer to the inquiry as to Why Wanes has 
sot launched a counter offensive to nfitoro the pressure 
1 On the Verdun position is probably to bs found fri tbs 
fact that some element of the Entente Is sot yet ready 
to actively cooperate In fall strength. With out front 
inactive, Germany would welcome the atoumpttOn of 
the offensive by hay enemies on another, strong in the 
possession of her Interior lines It might be that the 
assailant could be “pulled off hie feet" and given a 
coup 4e prove even at a monumental cost—that might 
eliminate an enemy 

Germany was checked at the Marne by Just such a 
condition, flushed with triumphant success, her columns 
of Invasion In the first weeks of the war overreached 


salient, Including the taking 
by the Germans of a Front h 
position In the Champagne, 
near Rheima, over a front 
of some 1,400 yards, to a 
depth of about two thirds 
of a mile This Is scarcely 
to be taken as the Initiation 
of another general offensive, 
but merely the seising of 
opportunity to better local 
positions and Incidentally 
keep the French attending 
strictly to business In sec 
Uoftt other than around 
Verdun. 

At the risk of seeming 
repetition, the existing situ 
Ation appears to warrant 
reiteration of the belief ex 
pressed in these columns 
before, that the main object 
of the German drive at Ver 
dun was primarily for the 
purpose of strengthening the 
defensive position In antld 
patlon of activity by the 
Entente with the coming of 
propitious weather There 
was always the dim chance, 

In addition, that some part 
of the line might give way 
before the hammering, a gap 
be forced and material gains 
be assured, but am such hope must have been founded 
Upon the chance of tactical or strategic error ou the 
part of the defender**. It Is reported that the German 
forces comprehended reserves held In hand for just 
such a contingency, which were never sent Into battle 
during Urn defensive to date 

Again, public opinion and the strengthening of mo¬ 
rale may have dictated the venture The neutral world 
has rather consistently expressed the belief that Ger 
many had come to the end of her offensive power, what 
with losses and the hemming In on all fronts by supe¬ 
rior numbers of enemies to tho Fatherland which but 
watted to take advantage of any weakening of the 
lines before them A general acceptance of such belief 
might easily militate to sway the decision of officially 
neutral, potentially inimical states that would mass 
more force against Teutonia and open new avenues of 


objective Is achievement of a definite 
break, " Has Germany the man power 
to meet the Inevitable sacrifice attend 


ant upon assault? And has she the 
reserve power to occupy the position? 


For achievement of the second stage 
would clearly bo worthless unless the 
latter strength ob¬ 
tains , a shattered 


column of assault 


even though it 


has reached the 



mmsSi 


The battle fee oa the westers (teat 


works, in useless unless amply supported* otherwise 


naught but a net loss of men would have accrued from 


the effort—and some traditions 


Germany possesses one tremendous advantage over 


her adversaries—that of Interior lines of operation well 


latticed by a railway system primarily constructed for 


just such a condition as now confronts it—warring 
against multiple power The German staff knows to a 
T just how long It takes to shift an army corps from 
west to east, It knows just how long a given force may 
be depended upon to maintain itself on the defensive 
Through knowledge of those factors, troops, first lino 
and reserve, may be withdrawn here and there, shifted 
to other points and used to Initiate af offensive blow 
or stem a tide which threatens. 

On the other hand, exterior lines which require that 
shifts of troops follow the arc convexity instead of cut- 


t hem selves—and the present deadlock resulted. 

There Is every prospect that the war can be pro¬ 
longed for years, there Is the possibility that concerted 
action In full strength, directed by an International 
General Staff of the Entente, may offset Teutonia's 
great advantage of iiosltlon and bring the war to a dose 
within a few months, and there la always the alterna¬ 
tive of mathematics—to sit tight, give blow for blow, 
exchange casualty for casualty and fight strictly a war 
of attrition, but at the cost of European bankruptcy 
after the lapse of years. Concerted action Is more 
probable, and it is the personal belief of the writer 
that Germany expects It and Is strengthening her posi¬ 
tion to meet It locally by the attempt to correct the 
lines before Verdun. 

The DwaUt of Solon C. KenOfl 

R. SOLON 0 KKMON died early In the morning 
of Monday, March 18th, 1016, at his residence in 
Washington. He was widely known In Washington as 
being connected with the office of Munn A Co in that 
city, he having become connected with that office to 
the summer of I860, and had he lived until the coming 
summer, would have rounded 
out fifty years of service with 
the firm For many years be 
was manager of the Washing¬ 
ton office, which brought him 
In contact with inventors from 
various parts of the country 
having business transactions 
with that office. 

During tho whole term of 
l kj nearly half a century with 
, O which he was connected with 
^ the firm he had become en 
ap deared to those having business 
j relations with him, owing to 
. the high Integrity of his char- 
^ actor and his Unswerving loy¬ 
alty to the, firm In spite pf 
physical Infirmity and delicate 
health during the pate fair 
years, he rarely absented him¬ 
self from the office and, to fact, It was vrittdtityQl$r 
that be was penmadsd to take even an oora signal 
va ca tion. ti 

The ^funeral service took place on Mart*. 36th, when 
he was buried In Glenwood Cemetery to Washington* 

Breirer'a T«wt tt a Sowee of Vttatttaw 




approach. If the morale objective Is a principal one, 
then the force of arms has been actively supplementing 
diplomacy, Rumania, of course, is the principal state 
to be Influenced by such display of strength. 

No military organisation, no directing staff of any 
beUlgorent, surpasses those of the Kaiser The waging 
of war has l»een reduced to as exact a science as is 
possibly consistent with the chances of war, the pros 
gtyd coua of every project have been carefully weighed, 
pfaeolblUtles and probabilities have been forecasted and 
tested, losses to be sustained to the aooompUshxnent 
of a given objective have been counted with almost 
mathematical precision and the deductions and results 
have become axiomatic. 

For these reasons, it Is the belief of many prominent 
officers and military analysts that Germany did net 
expect to break the French Hue any more than she 
exported the Entente to break hers to reprisalj the 


ting across a chord, Impose an additional time element 
Upon the force which la compelled to occupy them, If It 
takes four hours for Interior line troops to cross the 
chord, five hours win be required for a simultaneous 
shift along the exterior lines to meet it, with a re¬ 
sultant gain of an hour to the Interior line. General 
Nathaniel Forrest of Southern Confederacy fame Bleed 
the deduction up crudely but effectively to the words 
M Git thar fastest with the mocteet men.” 

And this applies to the European war not only on a 
local front, but throughout the perimeter of the pres¬ 
ent lines. It Is Impossible for England or France to 
reinforce Russia, or vice vcrHl it to an easy matter 
for Germany to pome to the relief of her Austrian ally 
—ns sbe has done repeatedly , 1 

The present writer has never claimed that Germany 
and her allies do not possets sufficient ferqe ter defense. 
Belief to entertained that Teuton!* has reached and 


A RECENT report hr H *» ^thteton BetfeU, of the 
Hygienic Laboratory* P- & Public Health her** 
deacribe* a suooemful process of obtaining a cheap had 
teabla vitamins, to concentrated tyna, ter Usa to tnsfar 
tog nutritional defletomey A towte , such as beriberi* 
lagra, etc. The preparation to obtained ft os qteige w et # 
yeast, which to pressed, autoJywri by kteffe* at a 
pmtdrs of about 10P deg. f. for 4* bom*, and fa- 
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lA&itf of Am CcMfgnd* Hermometor 

|S^ of the tourrano Amemcah, 

^ ift an article to your February 5th. edition en- 
titisd * Shall We Abolish the Fahrenheit Thennom 
efirt* aad fetitng Inclined to comment on this subject, 
% 6*g to My that to my opinion this la indeed a step 
$9 the tight direction, and though I disagree with Mr 
JtotoftJ® in that there la no connection between the 
e yafaW I and the centigrade thermometer, the 
MM With which calculation* may be made on the cent! 
grade haata should puke Its adoption a desired change 
Whg* us back to the much discussed subject 
of ch a ngin g our entire system from the English to the 
matrix *** while It la generally agreed that the metric 
haa ao many advantages over the English aa to make 
fct^tose a great simplification, the transition looms large, 
fifed la considered Impracticable orVren lmpoesible 
Therefore, would not such simple steps as the ther 
mOmeter constitute a movement which would educate 
ua up to the point where we can look upon the rendu 
tlon with a little less fear 
Personally, I may be somewhat prejudiced in favor 
of the metric system as I am an engineer and have 
Meat a number of years In Mexico, where It is the 
legal standard, consequently am nearly as familiar 
With the meter and kilo as with the foot and pound, 

C M Barron 

28 South William St, New York city 

A PUn/fcr Military freparedneas 

To the Editor of the Scmmno Amjebican 
T he great fault to be found with all plans of the 
administration party Is their lack of thorough effective¬ 
ness, This remark Is not dictated by any political bias, 
but Is used to datwify our popular propositions. 

We do not wish to identify ourselves with * German 
Militarism," either in principle or practice, but a few 
members of the German General Htaff Introduced Into 
our councils just now for the sole purpose of Indicating 
the defects of the civilian Ideas which dominate our 
viewpoint would be of great service Suggestions 
MMnatlng from our trained army and navy circles are 
ef course necessarily thorough and reliable, but know 
lug the nature and temper of our Congress, those sug 
gettiona may be suspected of telling short of the actual 
eoarlctlona of the military authorities from whom they 
emanate. 

Utilising the viewpoint established by my own thor 
ough military education, followed by service as Com 
mandante in four of the military Institutions on the 
Atlantic seaboard, I beg to submit some of my per 
aonal conclusions They may be of value in influencing, 
at least, the general concensus of opinion. 

The term 44 Large” when applied to a standing 
army {or nary) Is purely relative In character 
Two hundred and fifty thousand men for Nicaragua or 
Cuba would be an enormous standing army, but when 
Che term la applied to a country of vast proportions and 
104,000,000 people (the wealthiest aggregate population 
on earth V It loses its significance “ Two hundred and 
fifty thousand troops" distributed along the four car 
dinal points of our great republic, utilising one point 
aa a central location would be proportionately a very 
small standing army Betides the usual uses of such 
a etab^iwg army, 00 per cent of Its officers could bo 
used for detached engineering and educational aervioe 
In times of peace With large Industrial developments 
impending such an army can be depended upon to 
control the periodical recrudescence of inevitable in 
f fta*trlal anarchy proportioned always to the magnitude 
and activity of such enterprises, In a country of enor* 
moos population and wealth, inexhaustible resources 
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The logical elimination of Great Britain as a possible 
adversary should be dear to every un hyphenated, cul 
tured* traveled American. 

Netg that Great Britain desires nothing that we 
possess, that in virtue of territorial possessions In 
North America she la practically a copartner in en 
forcing the Monroe Doctrine and bound as she Is to us 
by ties of race and blood and the common spirit 
of democracy (in the words of her prime minister), 
**A war with the United States, is Inconceivable"! 
Especially is this true after we have condoned the 
murderous methods of one belligerent In this war the 
grievance of which Is far In excess of anything of 
which Great Britain Is capable 

The Education Proposition 

These state school propositions In the Interest of pro 
pared ness are open to the objection urged against our 
adhesion to a qualified militia program The National 
Guard is ‘good as far as it goes,"* of course, unless— 
*i la apt to be the case—it misleads the general public 
In its ultimate conclusion. To the uninitiated the 
National Guard uniformed and armed may be a coun¬ 
terfeit of the true effective army Wc may multiply 
military schools which will do good to a limited degree, 
but will be as far from the Ideal as the National 
Guard from our armed regulars The action of the 
nation in 1862 and subsequent legislation (1890), 
granting land grants from the public domain upon con 
dltlon that certain state schools Introduce military 
courses, shows the Inevitable result, unless the Govern 
ment assumes absolute control 

Over and above all such substitutes for a West Point 
training, we need United States schools of military and 
naval technology constantly operating There should 
be three tributary to the army and three tributary to 
the navy, the normal number of graduate alone be- 
ing not less than 1,000 per annum each The modem 
warfare Is rightly described as a * battle between ma 
chine*"* The nation possessing the largest number of 
these with a thorough mastery of mechanical, civil, 
electrical and military engineering and commercial 
chemistry (other things being equal), will hold the 
14 winning card " It la well said M Chemistry is King I " 
The Course os Study 

Under as absolute a direction by the United States 
Government as West Point itself, although less the¬ 
oretical and more practical, these Institutes should be 
thrown open to the general public, offering educational 
possibilities a*' useful In dvtl aa In military life, A 
large number of Government scholarships (requiring 
only conditional service subsequently in the regular 
army) could bo annually dispensed A graduate could 
(except In special contingencies) pass at once into 
civil life HI* name, however, would be held and listed 
as belonging to a special department of the "Army 
or Navy Reserve* " If he should personally prefer a 
military vocation he should command a commission, 
U an honor graduate, or & non-commissioned appotnt 
ment, if a graduate only, on entering tho army Con 
denied Into a course of four years (with appropriate 
postgraduate courses for special ism provided) the 
Student should acquire not only knowledge of lnfau 
try, cavalry, artillery and naval tactics and aeronautics, 
but an exhaustive practical technical knowledge of the 
manufacturing of army munitions and commercial 
chemistry as well 

A practical education of this character Is of great 
value in civil life from which these students are not 
necessarily withdrawn, as Is the case with the gradu 
ates of West Point A light "side lino" course of 
hygiene and antiseptic and practical surgery could be 
carried through three years of the course with a post 
graduate course for thoee who desire to qualify as 
army surgeons. 

To the average young man the opportunities pre¬ 
sented by national schools of military and naval scien 
tlfic technology would present an attraction almost 
irresistible. 4 The large number of scholarships of 
course would relieve parent* of expense Beyond their 
limit there could be pay entries of a substantial char¬ 
acter, which would inevitably relieve* the Government 
Of a considerable percentage of actual costa. In the 
course of the regular curriculum the vast supplies of 
munitions necessary to the effective equipment of s 
large army could be economically accumulated by de¬ 
grees as an Incident of educational cost 

These institutions (and oU depots, etc., of war 
supplies) should "possess a mfcl-contlnenta] location, 
preferably points contiguous to the Mississippi Valley 
Bad Germany dominated the military policy of our 
republic for the test half century, who will contend 
that she wduld not have developed the magnificent 
pogsibtlltUt of our mid-contihental waterway from the 
Great Lakes to tbs Gulf The 44 Opr* Navigation Bill ” 
now pending In the United States Senate would long 
stoat have been an accomplished feet Op and down 
this deepened water court* the continental commerce of 
tfei hations find c«r battleships would be passing under 
tae& own power The deep wafer draught of the ocean 
goin g V MM ta ceeKI b# dimini s hed by detachable eaimoaa. 


Its Great Value 

The educational preparation of a plan as above de¬ 
scribed would bo of iinrmntsf value to our republic 
This education is now provided by no existing instru 
mentality under nntloual control Even West Point 
does not provide it A man m! K ht spend bU entire life 
in the regular departments of the army and navy and 
possess It only in a very limit'd degree There will 
be a large number of young men, mnrenv* r who will 
fall to ‘ graduate’ but who will nev. rthoUss acquire 
during the period between their enllstmi nt h* members 
of the fourth class and the period In which they drop 
out, much that Will be of value to them In the wrvlce 
Of the nation And u thought of suprtme Importance 
In the minds of many will be that the comm* rvial life 
of our nation will he steadily enrich* <1 by a constant 
Inflow of elements, trained and devtlojMMl lu bodj and 
brain and technically skilled In useful arts Gi mmnv 
has possessed these elements (In the military sense) In 
consequence of her burdensome and enorwouH military 
system, and scientifically and teehnleally by her numer 
ous schools and universities, utilized liberally by her 
young men and inspired by the Government at a nom 
inal cost! We do not desire to use Germany s methods 
but we do covet her results, her exhaustive knowledge 
of scientific warfare, adapted to commer<Ul uses In our 
peaceful civil life We have the money—we have the 
bruins—let us use them ! 

(Rev) A\m M Waitov, 

Archdeacon of Arkansan Protestant Episcopal Church. 

Concerning Leprogy 

To the Editor of the Wcientific American 
Thinking that perhaps I cun thruw a little light on 
the subject of the eontrovirsy between " Uno" and Mr 
Monroe WoolU v mneernlug tho contagiousness of 
leprosy, 1 beg to submit the following 
About the year 181M) I took a contract to erect some 
buildings dormltorhx s<hoolhouse and residence for 
the Sisters in Uinrge of the young girl lepers In tho 
leper settlement on Molokai, H I 
Among the girls housed In these dormitories, after 
they were built, were three daughters of a white man 
named Cross, h carriage builder of Honolulu, and his 
wife, who was a leper 1 was well acquainted with Mr 
Gross 

'Hils couple had four daughters after the mother had 
broken out with the leprosy , the first wa* taken from 
tho mother at birth aud never developed leprosy, though 
■he was 18 years of age at the time mentioned. The 
other three daughters were nursed by the mother and 
all developed leprosy Mr Gross, though living In the 
i lowest cumpaulonshlp with his leper wife for twenty 
years, never developed the disease 

In the early days of leper segregation lu the Hawaiian 
Islands, the Board of Health permitted non leper rela¬ 
tives of leper* to accompany their sick relatives to the 
settlement ui>on the renditions that they were never to 
return and that they must make their own living I 
employed a number of them on my work who had been 
there for many years and who had not contracted the 
disease. These people were called kokuls. 

Dr Strong the resident physician formerly the sur¬ 
geon of the Spreckles steamship ‘Australia," told me 
that many of these kokuls came to him and begged him 
to inoculate them with the leprosy In order that they 
might be qualified to draw rations from the Board of 
Health 

A convicted murderer was sentenced to be hanged and, 
in order to assist lu determining one phase of this ques¬ 
tion, be was given the option of life Imprisonment and 
inoculation with the \lrus of leprosy He chose the al¬ 
ternative and was duly Inoculated and In five years 
developed the disease I built a Jail for his accommo¬ 
dation In the settlement at Kaulapapa 
Father Damien developed leprosy, but I have indubi¬ 
table evidence that be did not do so by fair means* 
Father Damien’s one burning ambition was to die a 
martyr to leprosy and become a saint lu the calendar 
of the Roman Church I was In tho settlement at the 
time of his death I was personally well acquainted 
with him and with bis successor, Father Oonrady 
While I was In the settlement an Englishman, whose 
name 1 cannot recall, came there bringing an old- 
faahloned ten gallon kerosene case full of “ gurgon oil," 
which he claimed would cure leprosy Ho deposited the 
case on the porch of my houae and I had quite a long 
conversation with him on the subject. I wan satisfied, 
however, that the regimen he prescrtlHNl whb so rigorous 
that no Hawaiian would undertake It If he knew It 
would cure him 

My men and myself were on the Job about four 
mouths and mingled with the lepers with considerable 
freedom, though always avoiding |ier»onal contact with 
them, and I do not think there was a moment when any 
Of us thought there was any danger of us contracting 
the disease 

I am taking my data from memory and am not quite 
certain of them They could be determined by the date of 
the death of Father Damien, which la, of course, history 
Dayton, Ohio, J R. FmAsga. 




Paacho VllU aad a battery of hie field artillery 


On the Trail of Villa, 

Our 2,000-Mile Mexican Border and Its Protection 


I T la one of the cardinal rule* of war, never to do 
what your enemy wishes you to do In other words, 
do not let the enemy force you to play his game The 
present border situation has forced the American Qov 
eminent to violate this rule Just what the result will 
be, the developments of the next few weeks will show 
The '*waiting ” from this time on will necessarily be 
extremely *' watchful ” 

The ability of Villa must be recognised 
He la courageous, aggressive and resource 
fUl. Hla whole career bas shown that He 
Is Willing to take long chances ami to run 
great risks. After our recognition of Car 
ransa as the bead of the de facto govern 
ment of Mexico, Villa had little left but 
Us life, and that was dependant upon his 
ability to keep ahead of bis pursuers. 

Having nothing to lose, his only chance to 
Win was to Involve the American Govern 
meat in bis trouble and to trust to bis 
lock to get some advantage out of it De¬ 
struction of American property In Mexico, 
outrages committed against Americans In 
Mexico, Isolated and sporadic raids over 
the border, brought no action from the 
American Government Then came the 
organised and, In a way, official raid upon 
Ooiumbua and the attack on American 
troops at that point This raid has de¬ 
manded official recognition and official 
action on our part And up to this point, Villa has 
aocompUahed hla purpose. 

We have In the reciprocal arrangement with Car 
ransa, a certain authorisation to send our punitive 


expedition across the border In pursuit of Villa As 
soon as this Is fairly under way, It will be Villa's noxt 
move. It Is fair to assume that he did not make the 
Columbus raid for the mere desire of being pursued 
both by the Garranzlntaa and by the Americans Nor 
that he figured only that it was better to be shot by 
Funston n men than to face Carransa's firing squad 


The temper of the Mexican people is well known* 
Their attitude toward Americans has been unmistak¬ 
able It is not alone the organised brigands serving 
as \ ilia's army, nor the more numerous and better class 


of Carnuudstas, who dislike the Americans, who are 
suspicious of every move we make, and who are ready 
for any action against the 11 grlngoes." But the dislike 
for Americans affects practically all the Mexican peo¬ 
ple, except those whose business Interests and connec¬ 
tions lead them to favor the stability and security of 
American control. 

Gan Villa arouse the Mexican people to 
the point of general and united action 7 
Should he do so, he has two grounds of 
hope. The first is to regain hla lost popu¬ 
larity, to become the u llberatador/' the 
idol of the oppressed people, fighting 
against a foreign invader The other 
alternative would be to unite with Oar- 
ranxa, and probably Zapata, and restore 
the status quo of the opposition to Huerta, 
but this time directed against the Ameri¬ 
cana. 

Villa bad and has nothing to lose and 
everything to gain* 

Oarransa, on the other hand, has all to 
lose and nothing to gain by opposing the 
American policy His desire and Interest 
would be to capture and to punish Villa 
with his own troops. There are old scores 
to settle and a dangerous pest to dispose 
of At the same time, there will be a Mg 
credit In his favor on the hooks of the 
Washington Administration, if he out do 
It before we become involved, If we oan preeerve u*. 
broken our policy of non-intervention and non-inter¬ 
ference, Oarransa will therefore strain every nerve 
and use every resource of the de facto government to 



Map of the Mexican border with salaried Insert of the region In which 
VtHa Is being hinted 
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^ir|% pp | fc frywy. tM txwto ■ . 

Am s i# hiW *Warttiii ,/wm* h*r» jfltnri jMoiftct 

with ‘tWMI kp, taWd Owwre t* an 

actttgi 1 ■ between A merica ns 

and So matter under wtot 

letter MgMflfiflkierr*, or tor what brand 
of nfDV»/:| rrfolfcrien they may boo* 
to -qu a fi tl o n ablo whether 
Camw-^lmU the people down. 

ruhtfiBtt W£m floes not want inter* 
yentkJfettrtny interference In Mexican 
affair* since hU tnau* 

..M TJ* American pea* 

pie AmI^^RSk intervention. If onr 
peoplt^l*(•*# ttr we Should hare bad It 
long Aftt Leant of an do the 

Amaiw^^DfM Want it* the officers and 
men J ip fefeg t ton to do the work. It 
will disagreeable, thankless 

task. fortes who do the job there 

will ba b* credit or reward except the 
mm Of A hard doty well perfonr&L 
Oarranaa Aotfl not want it He can gain CartrWg ” 
nothing toy it But Villa doe« want every 
sort of interference and action by our armed forces ou 
Mexican noil* In the sentiment which an American 
Invasion will arouse in the Mexican people lies hi* only 
toopa 

Therefore* from now on our motto must be 14 careful 

watching.* 

Oar aztny la at well adapted to a chase into moan 
t rip* and across deserts as any organised military body 
can bn. The criticism directed of lpte 
years against our army has been that It 
baa bad no training or Instruction to fit 
it to most a disciplined army of a first 
class power» that its only experience 
since the Civil War has been in the In 
dlan fighting In the West and in the Ir¬ 
regular warfare of the Philippines. Dls 
regarding the criticism as to the value 
of our training, we ought now to be well 
fitted for the task in hand. Our tradi¬ 
tions, our experience and much of our 
training la directly in the line of our 
present work. There are capable and ex 
pertanced officers in charge There are 
troops enough to meet the present needs. 

These troops are all seasoned and ac¬ 
climated by five years 4 continuous service 
on the Mexican border If the future 
needs are greater, we shall have to fol Oase 

low our traditional American custom and 
prepare after the occasion has arisen 

After the punitive expedition, the * flying column ” 
of newspaper accounts, has got fairly started, Bupply 
columns will have to follow Troops will have to be 
left for border patrol and guard duty How much then 
Will be left of our available mobile army is known to 
everybody, for all the details of the strength and weak 
ness of our mil 
ltary organise 
tlon have been 
matters of pub* 
lie discussion in 
the past few 
discus¬ 
sions on pare* 
nandMM. And 
daring tbw 
mum month* we 
turn dlwmmd 
much and pro* 

P*lja tittle. 



llw Beaet-Mefder machine gun need bjr oar am, 

Cftrtrldgva are fed In from clip* bolding thirty rounds The improper placing of tbo clip 
In the slot will cause a jam and failure to function. 


New York’s Gasoline-Electric Trucks for Gar¬ 
bage-Collection and Snow-Removal Service 

D IFFERING from ihe street cleaning equipment 
used In any other city in the world, the twelve 
motor tractor and trailer units now employed In the 
model street-cleaning district of New York city under 
the suiiervlslon of Commissioner Fetberstou are de 



Qaso toc- cl ectrlc tractor with s front-sad plow In place, ready for aov 
remora! work 


signed to do all the work iu that district, including 
the collection of garbage, ashes and paper refuse in 
the day, the swoeplng and flushing of tbe streets at 
night, and the clean tug off of snow In winter Aside 
from the multifarious work which they are designed 
to do and the elimination of all horse-drawn 



WV-i; • v't*-'■*: *.< 


•us****** 


vehicles in the area In which they work, 
the tractors are featured by the use of 
gas electric drl\p nml by the fact that 
they haul hu^L 20 ton <u tin liable trailers. 

Ihe whntlon of tho gas ilit trie tape of 
drive on the tractors was made for cheep* 
niHR and oixruting Mmplliltv While the 
elect!U tra«tor was highh (Unlralile from 
the standiMilnt of <am of o-ik ration the 
fact that t m h unit ban to w »>i k 1(1 out of 
tlu 24 hours (\<r> dnj made its use lm 
jvoHft 11 »1 1 < xeopt bv the uiiployim ut of two 
sets of lmthrieH he, uuse of tin mlUuge 
lhnltntionH luiiMised upon It bj the «tnrage 
battery equipment Ou tin otb< r hand, 
the gasoline tractor with Mar transmis 
Sion, clutch uud H|Hiik and (brutth con 
trols w as luipriu-tltahb het aust of the 
great nuiulx r of stops Jn (olhjilmi work 
averaging from 00 to 100 pt r hour, and 
the subsequent shm hc< eh ration between 
stops, tho comparatively large consuni])- 
tlon of gasoline during tlu sc ptrlodR, und 
of tbo clip resulting nee* salty for drivers of a 

higher class. 

The kuh electric t\pe of drive comprising a gasoline 
motor dircntly cm incited to mi eloetrlc generator whose 
output is used in motors driving tho rear wheels, com¬ 
bines tbe desirable qualities of both tho purely gasoline 
and the purely Uwtrlc traitor The mileage limitation 
of the latter is ovi reomc through the generation iff the 
current by mcans of ft gaw>11 ue motor iustead of 
being taken from a storage battery The simplicity 
of tho ihntrh is retained through the 
elimination of the giarwet und the con 
vmtlonal controls of the gasoline tractor, 
while the comimrativily largo gasoline 
consumption of the lntttr, vilwn tho motor 
la run at normal rihhh) during the many 
short stops, Is eliminated by the use of a 
special devloo whhh automatically cut* 
the speed of the motor In half when there 
la no loud ou the g( aerator 
The governor device conalata of a sole¬ 
noid of tho plunger type, which is con 
netted Iu the throttle lever of the gasoline 
motor by linkage It is wired in multiple 
across the generator terminal through a 
contactor ou the driver’s controller shaft* 
which In turn Is so arranged that a alight 
movement of the controller handle from 
neutral position In either direction will 
aow» close the circuit, automatically speeding 

up tho gasoline engine before the driving 
motors at the rear wheels begin to 
draw current Conversely, throwing the controller to* 
neutral automatically reduces the gasoline motor speed 
to half that when there is a load on tho generator 
Tho solenoid device U locked to be tamper proof. 
From the moment the gasoline motor is started at the 
beginning of the day's work* It is kept running without 

any attention 
on the part of 
the driver. Its 
speed being reg¬ 
ulated by the 
solenoid appar 
atufl. All the 
driver has to do 
is to Steer the 
vehicle and op¬ 
erate the con¬ 
troller, which 
gives five speeds 
forward and 
two reverse. 

Perhaps of 
equal impor¬ 
tance with the 
design of the 
tractors is that 
of the trailers 
for the collec¬ 
tion of garbage, 
ashes and paper 
refuso at the 
same time The 
trailers make 
use of eight 
double decked 
steel bucket*, as 
shown In the 
accompanying 
Illustration de¬ 
puting the elec¬ 
tric crane at 
the river front 

Bum*! nwertek t*ck«t tom • w-w*** -»• 
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The War Game—II 

Service of Security, on the March and at the Halt 
By Lieut Guido von Horvath, formerly of the Austro-Hungarian Army 


T HE security of troops when approach “ 
lug the enemy and when camping or | ^ 

hlvouatkbig In his vHlnttv demands ^ 

guarding ngulnwt Hurpriw Thin dutj Is * n 

tht prv 

Juat as important an the loading of these adhered 
troops to vtctorj Therefore evi ry fora 
manlier should provide the best protection 
possible for the troops entrusted to hts 
Oommand raval ^ 

It Is evident that the mrvke of recoil suppyi 
HtUsann whiih m have explained and 11 

- worked out In War (*uim No 1, i« closely n 

related to the servlet of security and that ^ n 

recounnisHance is necessary tx*fore the * 

commander can lwtue the orders to pro- ^ ^ 

ted his troops while on the march or at 
a halt ^ 

Let us consider the meaning of security ln 

in this particular tase When we have advance 

IJL a 

rtnehed a solution of this problem com 
mou sense will suggest a method by which *““"—**“ 

au armed laxly can protect itself We can 
And the answer easily If we put to our¬ 
selves this question 44 Against what must 
troops protect thernav Ives’ M The answer 
will be “ Against surprise ” 

Holdlers are not dellcute beings to be 
sheltered und guarded against attack or 
battle It is their business to be sent out 
to attack and defeat the enemy A body 
of troops cannot do its work if It is in 
danger of being aurprlaed at Hny time. 

If the troops are protected from surprise 
they can make themselves ready for any 
action of the enemy Therefore the serv 
loo of security is so organised that the 
troops provide for the time In which the 
main body, the bulk of the lighting force, 
can make Itself ready for a successful 
encounter 

The service of security divides Itself Into two phase*, 
providing, first, security on the luanli aud second se¬ 
curity In camp or bivouac 

The march la protected by security detachments 
called Advance Guards, Flank Guards aud Rear 
Guards During a forward movement the duties of 
the Rear Guard are of minor Importance, but when a 
force is obliged to retreat the duty of the Rear Guard 
b* ae Important as that of the normal Advance Guard 
In a forward movement 

Security when at rest In camp or bivouac, Is protected 
by means of adequate Outpost detachments 
To use a simple example, let us observe the move¬ 
ments of a snail As it moves slowly through the grAss 
It pushes forward its feelers, and It does not move until 
those feelers give the assurance of safety The feelers 
of an advancing force are its Advance and Flank 
Guards. They travel in front of the main body feel 
out the terrain and search it for the enemy And if 
this duty Is thoroughly done, no surprise can reaih the 
main body 

The distance of these security detachments tn front 
of the main body varies according to the terrain and 
the strength of the main body and the location and 
strength of the enemy In wooded and difficult terrain 
the distance will be lens than In an open country but 
It muftt always be sufficient to allow 'the main body 
to get ready and to deploy for action The strength 
of the Advance and Flank duardfe Is determined by 
the same considerations 

To give an example We return to our 27th Infantry 
Regiment, which has just reached NbrrUvtlle By this 
we mean that the main body la in the village There¬ 
fore, the Advance and Flank Guards are north of that 
place The objective for the further march being Potts- 
town, quite naturally the Advance Guard will be found 
ou tbe main road leading to that town, while the Flank 
Guards are on the roads to the right and to the left 
of tbe Pottriown road 

Here It must be understood that, In addition to tbe 
flanking detachments sent out by the Advance Guard, 
the main body will also uhen necessary, send out Its 
flank guards To represent graphically tbe formation 
of an advancing force, It may be considered as a wedge. 

Tbe Importance of keeping up communication be¬ 
tween all these toilers h just as great here os it is In 
reconnaissance Indeed it is more Important, for 
greater responsttrfUticH art' connected with the move 
meets of large# forces For this purpose men are 
posted at intervals of 100 or 200 yards between tbe 
Advance Guard and the main body, as link* to maintain 
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T HIH is the second number of a series of map problems soMok began Wth 
the SuiNTinn Awkuha* of March 11th The amp organisation referred 
to in the first paper doc* not conform to American practice Beginning tpfffc 
tht present installment, however , the American organisation wiU be stridtly 
adhered to i 

The unU of army ot panixaHon is the division. It is a completely balanced 
unit having in proper proportions the thrm fighting branches, infantry, 
cavalry and field artillery, with the complementary technical, sanitary end 
supptu ttoops The American division consists of 

3 brigudt s of infantry, of S regiments cock ' * 

X regiment of cavalry. j 

1 brigade of field artillery , of £ regiment*, each regiment having H pens, 

/ battalion of engineers, 

1 battalion of Signal troops , 

Sanitary troops 
Supply columns , 

In column , the division occupies about 15 mWei of road space With 
advance guard at normal distaners , it is spread out to oovrr about tt miles 
The total strength is about M,000 men - Eorros. | 


communication. An soon an tb*A47ahoe> 
Guard halts, the main body will half, go 
to say, automatically The halt of the 
main body of oar column at Horttoritte 
again means that Use Advance Guard 
must bait when the connecting Upki sig¬ 
nal forward that tbe regiment hag halted 
there. 
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Situation 

The detachment, conristtyg of dm 27th 
mg U guns totutoy, one battery of Md artillery, 

1 one platoon of engineers, and the accom¬ 
panying trains, reached Kerrisvttle at 
41)0 PM. 

Colonel K commanding tbe detachment, 
wee With receives there a wireless mest t ge from 
at £/ miles Caplin C, at Pottstown, ln which be re¬ 
ports that strong advance forces ot the 
enemy have been observed north of the 
coal mines. 

After a thorough Inspection of the ter¬ 
rain, Colonel K decides to halt for the 
night at Norrisville. Through bis adju¬ 
tant, he sends the following order to Lieu¬ 
tenant-Colonel fj K 

" The enemy has reached the ooel mines 
north of Nehamlny River In oemtiderabla 
force Our advance cavalry la lu Potts- 
town and Its patrol* are In clOM touch, 
with the enemy 

“Our detachment will camp In and. 
around Norrisville. 

44 The Advance Guard will establish 
outpoxt on the line Clan Rood to Bowers 
Bridge ou tbe Conestoga Creek, both In¬ 
clusive In case of attack, this outpost 
line will be defended 

“ The battery will taka position before 
sunset, covering the main roads leading 
toward the enemy 

44 Outpost will be relieved at 6 -00 A.M 
“ Fires must be covered before dark. 

44 1 shall bo at school building opposite church, where 
all reports are to sent M 

By wireless, Colonel K sends the following order to 
Captain C at Pottstown 

41 Our deta< Ument will camp at Norrisville, with out¬ 
post on the line Clan Road to Bowers Bridge 
“ Move out with your squadron at S *00 A M. and de¬ 
termine accurately enemy forces north of Nebiminy 
River Signal results from Lookout Peak a* early a* 
possible 

41 Messages to Norrisville " 

Co nsi deration 

The reason for Colonel K's decision to make a bait 
at Norrisville is, quite naturally, due to a long day's 
march Beside this, tbe topographical situation 1* fa¬ 
vorable for a strong defensive position, and, on Mcovxnt 
of Its open nature, it gives an assurance against sur¬ 
prise 

Tbs outpost service demands from tbe outpost com¬ 
mander consideration of tbe foil owing points* 

L The division of the outpost lie* Into sections to 
be covered by w* alter units, 

2. The selection of these sections mast be determined 
by tbe number of approaches toward tmr position opaa 
to the enemy 1 # advance 

a In this case it Is a night service, and thereto* 
the location of the ootguards must be selected to give 
tbe best possible chance to discover every appfoaeb. A. 
line ot tow ground with a sky-llpe in front hrhfchssftt 
be crossed by anyone coming foam tbe dictation «f ton 
enemy has the greatest advantage, 

4* tt Is highly important that tbe advance ritoioats 
oi the outpost shouldi reach their position# before Blab t 
sets tn. 

9. By sending out small patrols from time to time, 
short distances in tbe enemy* dlfwtiri, egwctiPy m 
main road*, tbe promotion caa be tepfofod, 
d, Tbe oommugitatton befotoeb tba entofca*** If 
toatot^ed toy gpsall pattoto ftom rigbt fo Iw.-' ^ 

1 toe ootpost ocmmandT, otto, tbe ltoo, i* WW^ 
dm wiftd qri tto* titykf 
oyvtottog, m tom »\ ' ,* < 

K Itofo \mtnm tito^ 
v obaerrttioo* ^oBeog• sB pewoa apl 

dwjT a a ipet f ge ef ^ 



^ Mwwlnv 

* * AMMbttkMWkiOV 

* <P*N ^ ^|MiWy»t ttiltt, tSjitfed security 
*&TPka r m*n ih the line 4t$rifaarde should always 
he ready to* InpaedUta action. 

U. W*a mem Usually camps or bivouacs. 

A study of the Illustration below will give « clearer 
Idea bf tide service than farther description. 

The Unt of outguard* Is ctUed the Line of Observa¬ 
tion* tbs Une of supports Is usually the Line of Re- 


Developments and Questions 

tbs oounoander of the 3rd Battalion, Major M, hav 
bf rsoeited his instruction# from the Adjutant, gives 
oMort for the Immediate rest and provisioning of his 
bettkfloo, then be and his adjutant ride ahead to inspect 
the topographical situation and to determine the sec¬ 
tions for the supports. 

L Where will the Major find the different elements 
Of the Advance Guard? The Flank Guards? With the 
aid of gins, mark these positions on the topographical 

map. 

2. Find the line Colonel K has selected for the out 
post line. Try to reason out why this line was selected 
(Always keep the enemy In mind and that the Colonel 
wants to protect his command against a surprise by 

tbs enemy ) 

An hour later, after making his Inspec¬ 
tion, Major M leads his battalion from the 
village, and while on the march he calls 
the company commanders together and 
gives them the following detailed instruc 
tions 

“ Considerable enemy forces have been 
observed north of the coal mines. Our 
detachment will camp for the night at 
Novrisvllle 

“This battalion will constitute Outpost 
on the line Clan Hoad to Bowers Bridge. 

In ease of attack this line will be held 

M, A' Company will form Support No 
1 and will guard the section from Clan 
Road to the top of Goat Hill 4 B 4 Com 
pa ay will form Support No. 2 from Goat 
HtU to Bowers Bridge 

44 Reserve, 4 C’ and 4 D' companies, at 
Railroad Fork 

** Supports will be posted at once to re¬ 
lieve march outpost Ix»cation of supports 
will be reported as soon as possible. 

'Messages to Reserve" 

Now, compare the ideal plan of an out¬ 
post Une with the terrain as pictured in 
oar war map, and make an attempt to 
mark the points the supports of the out 
post should occupy Use stick pins 

The roads being the most Important 
lines, especially the main roads, naturally 
they must receive the most careful atten 
tiou. The supports of the outpost Him* are 
therefore placed with this idea In mind 

Right now let us get acquainted with 
the strength of an outguard A platoon 
la one quarter of a company Each platoon 
Is divided Into four squads. The platoon 
numbers thirty-two men, and the squad 
eight men. A squad will In moat cases 
answer for an outguard, but important 
points, like the road leading from Norris 
ville to fiden, might better be by two 
squads. A still larger outguard, consist 
log of a platoon or more, is called a picket 

The distance separating outguards, espe¬ 
cially at night, must not be too great In 
•open country 800 yards will answer In 
wooded or covered sections, much lees. 

Bstwsen these outguards constant patrol¬ 
ling ts maintained from ant to another. 

Whan the positions of the supports are 
selected* ths oocnmsndsrs of A and B com- 
ptstet will lead their respective companies to these 
it Captain C/L commanding A,company, has 
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outguard Number 2, on hillsidet outguard Number 8. 

u Corporal 0/3, with one squad, east corner of Berry 
farm park, outguard No A 

"Lieutenant L, two squads, main road to Eden, at 
Berry farm, outguard No. A 

"Sergeant S/1, one squad, on Goat Hill, outguard 
No 6. 

“ Communication to be maintained from right to left 
Communication on our left flank to be established with 
outguard of B company, support No, 2, outguards No 1 
and No 5 to send out small patrols three miles to the 
front 

" 3rd and 4th platoons will remain hero as support 
In case of attack the line will be held 

44 After establishing positions and communications, I 
expect reports here." 

4 Mark out on the war map the sections of the out 
guards as established, for A company, support No 1 

5 Hupposlng you are commander of B company, 
formulate an or^er to fit the case for this company’* 
duty and mark the result on the map 

Ths Result of ths Outpost Service 

The night him passed without event The jmtrol sent 
out on Kden Road by Lieutenant L has encountered a 
small enemy lyrilst squad, which waa repulsed at the 
embankment in the road 

NORTH, 
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derided to occ up y the Eden road and to stop at the 
northern edge of the orchard half a mile north of the 
road fork. After cons iderin g the terrain, he decides to 
sent eat tix outguards, For this purpose be calls his 
officers and non-oommlsatoaed officer* to him when he 
hat redchadjilf petition oa Eden Road, and gives the 
Ahotiof order. 

■. “Tfc* mcb y hu b*n qbMrrad la ecm*W«r»ble tore 
14 a(la sortfe at beta. Oat fttecluunt will camp la 
Ow battalion will cowrtltnt* oatpMt on tlw 
tag Cum Set4 to Bower* Bridge. Thl* company, U 
Sport-* 0 . i, nbl taunt »•*«**» tram CUn Bead 
^^^ttolMrwnftoatJttccatsvanla 

v *.t '• 

wife Mt 4WM4, «a UUta* mm fence, 
WSfc se Bril ooTtn of 


Map motivating the p r ogress of the patrols 

At fl *00 AM Colonel It receives by signal service from 
Lookout Peak report that an enemy detachment, appar 
ently the flank guard of a large force, Is camped st 
Chester Farm Its strength is three battalion* of In 
fantry, half ft squadron of cavalry and one battery 
Their Intention seems to be to follow the Neharatny 
River Our squadron had an encounter near Green Lake 
and dispersed one platoon of enemy cavalry and took 
four prisoners. Our squad rob will remain In close touch 
with the enemy until further orders are received 

Answers to Questions In War Game No. 1 

L lieutenant L reached the railway crossing at 9 *00 
AM., and at that time the situation of the other patrols 
is shown on the map. 

2. these men, serving as connecting links between 
the patrols, hate to strive tor high points, where they 
can sea and Signal to their text neighbor, and so on to 
tbtir own patrol, TOa is a very trying duty tor both 
and mounts, yet U la neceaaary to carry it out as 


far as the charm ter of the ground will permit 
3 Patrol l after entering the Puol) Forest, will be 
practically out of cotnmunh Htlon with the others until 
these woods are imuKod Patrol J by a quick passage 
of the same forint, can mwtuhliNh *ommuiihatlon as 
soou as It reaches tin hilltop and with it 0 {m>u oouu 
try The other patrols hate an tux\ tusk in tilts re¬ 
spect 

A Lieutenant L can tlxxmi Ixtwrui lb* ftu\ < lower 
to Ills destination and the two bridge« and tlu Island 
Undoubted!* be will <lioow tlu l.rhlMH Tlu fenv 
boat might be on the utlitr nhor* ami nn»r* time Ik* 
lost by taking the abort (v load —hesldfn tlu brldgi 
gives more freedom of action 
5 The distance from the lirldM to IxH>knut Peak 
la about four miles. But thin dlMtanu must 1m <_ou 
stdered as lmreused comddcrubl* owlin, to the ulow 
progress which will have to bo made in (limbing the 
hill 

fl The pasaage from the doubh bridge through Pint 
Forest Is dangerously close to the * m my Corporal ( 
has to gt\o up comuiunhatlon with I huteuaht Ln 
patrol In thla case the best way would Ik? first of 
all, to take time to lnspeil the wooded right shou 
while tw’o men ride cautiously whend to the fork «l>me 
the railroad This once reached, the patrol could follow 
and, with n quick gallop, the patrol would Htrhe to 
reach the, northern edge of the woods 
The fiist action Unit would be to ob 
serve the terrain abend aud then at 
tempt to establish eoiumunlcatlon with 
Patrol 3 

7 Lieutenant I, once on the hilltop, 
will, while keeping under cover, utilize 
the commanding \U\\]>oint in a seanh of 
the terrain for afgnN of the cueru* At 
the hKikout tower lie will do well to dla 
mount ami mHke another obturation 
b On sighting tlif cui ui) patrol near 
lUncum ( nek he will remain In observa 
lion to ascertain the sin ugth of tho 
enemy Once sure that it is but a patrol, 
he will trv to devise means of passing It 
unobserved 

0 To do this, tho curving western 
slope of the hill, then the trees, finally 
Hoards dairy and the forest itself, will 
serve him excellcntlj 

30 Positions are trm*«*d on plan 
11 The route most promising U point¬ 
ed out on plan 

1J Hlnct he has observed only a single 
enemy patrol he will not send a message 
till be has ascertained the strength and 
character of the enemy to which this 
patrol belongs 

OccursncM of Importance 

At G *00 A M the detachment of Colonel 
K is ready for the march 

From fxwkout Hill the following report 
la heliogruphed to Norrlsville 

‘After an unsuccessful attempt to use 
ferry at Coal Mlues, the enem> has sent 
out advance guard along the Nehamlny 
River Tltls has reached Great Pine Tree 
and is moving southwest along river 
Irom a prisoner we haie Informutlon that 
the enemy* first aim Is Pottstowu Sev¬ 
eral small detachments have reached left 
shore and entered Paoly Forest" 

Almost Immediately after receipt of this 
message an orderly arrives from the Sec¬ 
ond Division headquarters, to which 
Colonel K’s detachment belongs, with the 
following order 

44 Advance to Nelmmlny, secure all 
bridges In and near PotUtown Urgent" 
Tho Third War Game will work out the 
dispositions of f olonel K 

Ntmt—While the map used with this series of war 
games differs from the uiuiw used by the United Htate* 
Army, in the method of showing elevations ami certain 
conventional svmbols it has been adopted for tho sake 
of clearness to the novice In order to avoid confusion 
however, the key to the conventional slgus will be pub 
lished under the map In every case After the publlca 
tlon of the preliminary war games, when our readers 
have become more accustomed to reading maps the 
terrain will be shown exactly os in tho General Staff 
maps, with elevations represented entirely by oontour 
lines. 

Tire Prices 

W ITH the cost of ruhber, cotton and oxide of tine 
and even of lamp black ateadtb increasing it la 
not surprising that the price of tires is going up How 
far this will go no one care# to predict, but the tire 
problem promises to be a serious one for tnan> car 
owners before many months have passed 


AartMaru; 
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SCIENTIFIC AMERICAN 

Over the Whirlpool by Aerial Cable 

Describing an Aerial Scenic Railway Recently Completed at Niagara 


A n aerial smite tramway 1,800 feet long built ex 
ctuwively for trannportlng pawMuigcrR ncrosK tli© 
i\hlrlj*K>I, hud b©eu ulnumt completed Ht Niagara Falls 
Ontario It Is one of the longest, a ml probably the 
safest aerial tablewny In the world Tin onlv otlur 
Installation of Us kind In nt Knn SehitMilun spntn, 
where tourists «r< trn imported uiroKs it torgt fimu it 
trolley terminus to an otlurwlse 
lnaeceHNlble view plan n ml n\ 
aino overlooking the Bh) of Bis 
cay 

The Whirlpool next to the 
Falls Itself is thi most jminilar 
scenic attraction for tourlslH 
According to giihk books of M 
Agnrn lulls, It In a *iuaiIwtroui 
A vortex of water, swirling in 
gradually narrowing i in lew to a 
depressed centir ’ Inniiml, the 
force of the water pouring into 
the basin raises It In tlu middle 
to a din tame of thru feet nbm e 
the outer Hurfnu Tin \Mi!rl 
pool Is the imturnl nsult of the 
might) body of water limbing 
into a confined space and seek 
Itig an outlet Bodle*, driftwood, 
even thing In fact that goes 
over the Falls must eventually 
And Its way to ihe Whirlpool, 
where, after circling for days, 
perhaps, it is either thrown out 
Upon the hank or curried b> the 
outlet to Lake Ontario. 

Situated about three mile* be 
low the Falls, tho Whirlpool is 
almost entirely within the Province of Ontario 
The sharp yet thickly wooded cliff that endows 
It Is a part of the riur bank on the (.anudluu side, 
so that both ends of the isblcwny are in Ontario 
Happily, however. New \ork State comes in for 
consideration, for the boundar* line between it 
and Ontario forms an acute angle which Is inter 
sected by the cableway obout 60 feet within the 
apex. Because the bed of the river is owned bj 
New York State and the water bv the iederal 
Oovernment^two factors which ar# small enough 
Id themselves, but which loomed up large in the 
light of subsequent negotiations—the promoters 
had to secure permission from Washington and 
Albany, after they had the sanction of the Province 
of Ontario and of the Victoria Park Commission 
of Niagara Falls. 

The design of the anchorage# was governed 
largely by the fact that the cableway was not al 
lowed to croea the tracks of the Niagara Belt Line 
Railway, and by the further restrictions of the 
park commission that the cliffs on either side must 
not be altered or defaced, and that no towers or 
structures of any kind could rise above the level 
of the tracks of the railway which runs along the 
diff 

The desigh of the cableway la based upon Span¬ 
ish patents, and the y enterprise has been financed 
entirely by capitalists in Spain. The system used 
is the invention of Torres y Quevedo, an engineer 
who bus gained considerable European fame In 
aeronautics 

The Torres principle Is uot altogether ntw to 
construction engine*™ in this countrj it has 
been applied previously in (airnda and the United 
BUtea to single cables for indus¬ 
trial purpose# but not to nml 
tlple cables for passenger traffic. 

It bear* the dual distinction of 
being the only cableway of its 
kind in the world, and the only 
one In America 

Coming down to the actual en¬ 
gineering and construction fea 
turea themselves, the passenger 
car la suspended from a running 
gear whleh travels on Mx paral 
lei CArrjlng or track, tables 
each of width is fastened sc 
eurol) at t Jolts Point tt the 
other tennimiN Thompson's 
Point, each timk table pusses 
over a grooved sheave nnd Is 
fastened to a counter**tight or 
stretcher These six counter 
weights are boxes 12 feet high 
by 0 feet 7 Indus wide by 11 


By (’has W. Person 

feet deep made of riveted steel Each box contains 
four <ast Iron pieces of 195 pounds each and 200 pieces 
of PO jgninds each making a total load of 18 7W) pouuda, 
wbUU with the w right of the box itself makes a 10- 
ton counterweight for each truck cable 
Thi Imjmn urc su imint rut ted that they move up and 
down fieely lu steel guides. Thus, a sudden load 



Hie Whirlpool Niagara Falls. Thompson's Point appears directly opposite, and New York State 
at the right The dotted line indicates the location of the new cableway 



Landing platform and car at Thompson’s Point 



**• cable ear u am* km below 


Cate 


thrown onto the track cables would causa the boxes la 
rite and the cable span to Sag, but ths tansto* In each 
cable is always 10 tons, regardless of tbs lead on the 
track cables, that is, regardless of the k*d od the 
passenger car itself For the sake of further ffi'ostr*- 
tion, if the load ou the car is Increased, the couater- 
weights rise and the sag In tho cables is tocroaswMh* 
cables taking such afi ahgfo that 
the vertical components of the 
forces acting along them are hi* 
ways equivalent to the weight 
of the car and Its load. Of 
course, this is disregarding the 
variations of tension due to the 
inertia of the stretchers, bat 
they Are negligible 
The track cables consist of 1- 
lnch crucible steel rope, made up 
of seven round strands, sur¬ 
rounded by 16 locked coll 
strand a As these are too stiff 
to bend over the sheaves at 
Thompson’s Point, each one ts 
fastened, by a standard socket 10 
feet in front of the sheave, to 
a 1*4 inch Monitor plow-steel 
cable, made up of six strands of 
19 wires each, and these latter 
cables are bent over the sheaves 
and fastened to the counter¬ 
weight boxes. 

At Colt's Point each track 
cable is fastened by a standard 
threaded clevis and socket to a 
2 Inch rod These six rods are 
bent a round a concrete block 
weighing 741 tons, which U built into tho sheer 
face of the cliff, and are fastened securely at the 
bottom of pit* which are left open to permit 
of Inspection at any time of the nuts, washers, etc 
One of the most uovel features of the whole 
installation is that each track cable ts entirety 
Independent of the others This is of the greatest 
importance. It means that the breaking of any 
on© cable would not be at all serious, as the other 
cables would support all the weight of the car 
without any Increase in their tension. In the 
event that one of the cables should break the car 
would drop several feet suddenly, and, after a few 
vertical oscillations, would assume a new posi¬ 
tion of equilibrium Consequently, the breaking 
of one coble would not endanger the lives of ths 
passengers, and the breaking of two cables at the 
same time would be nearly as improbable as the 
simultaneous breaking of two cables belonging to 
totally separate installations. 

The passenger car now In operation at San Se¬ 
bastian holds only 14 passengers, all standing, 
whereas the car constructed tor Niagara provides 
seating space tor 24 passengers, and standing room 
in a raised aisle in the center of the car tor 21 
more besides the conductor When empty the car 
weighs 8% tons, when fully loaded, 7 tons. It 
Is 10 feet 10 Inches wide, 24 feet long and 23 feet 
high It was manufactured complete In Spain, 
and assembled here At the Thompson Point sta¬ 
tion recently it carried & test load In the fora 
of 228 cast Iron weights of 90 pounds each, or 
three times Its maximum passenger load The car 
is so constructed that should a track cable break 
at a point Just above the car, It would In all prob- 
1 ' ability drop without hitting the 

P"**fw*» as th* carrying 
wheats extend beyond the basket 
Besides, the framework above 
the basket protects the pease*, 
gets. 

The oar to propelled by a ft. 
inch 6 by 19 plow-steel traction 
cable, fastened to One arid of tfcfc 
oer the cable passes e$zva 
•heave on Oott’i Point, rang 
baric aetata ths Whirlpool oret 
a sheave in front of the Tfebmp* 
sox* point station, and to ths 
driving shsavet. From i| 
passes aroqud three sheave* * 
<me of which is fastened a 2ft 

** ***** etefU* to 
cabto count. 
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BOTART GRAIN CLEANER,—C. QuumKib, 
6N> f f ttrtwn flt,, Portland, On, The In* 
vsfttttto Iff parttoubtriy *robodied In tb© means 
for supporting and also shifting or adjusting 
* eerie* of borUonta) rotary rolltra, to vary 
the dtotauo* between them, at required for 
different Stash of gfatn, also In the meant for 
eete&naitoftUy com manic* ting motion from one 
zoitor fo another 

Nftfll? —W A, Knrn and L* M. Cane- 
topAEUEOX Addreeu W, A Johns, Wotoey, 
ft, D. An object bare It to provide a sanitary 
gad aool ban a nsst that may be opened for tbo 
entrance of the bant and to the neat compart* 
anil thereto and closed at night to prevent 
dirt from dropping Into the neat n> well as 
prerrirt setting bent from occupying tbe neat 

HOG OILER —R F AavaTBimo, Address 
tbe Atoblaob fttock Powder Co Atcbtoon, 
Kan, The roller far nit ho* a rough turfaoe 
and tbe bogs soon discover tbla, and will rub 
themselves agalntt It It rotates as they rub 
and may algo move vertically, and When this 
occurs tbe valve will open and a portion of 
oil or dip vrlU flow down upon the facing of 
the roller and be transferred to the bog The 
oil flow It sufficient to keep the facing eat 
ur*ted, and any character of dip may bo uted 
Instead of oil 


PROTECTING BELT FOB BABIBft,—M, ». 
Stern, 246 E Both St, N«nr York, N X Tbit 
Invention provide* a aim pie, convenient, In 
expensive, and efficient belt wherein the child 
baa ample freedom until (t tend* to ellp out 
of tbe belt wben the belt automatically tight 
en> and gripe the child, preventing It■ slipping 
not from tbe belt while unattended In teata on 
chain or in carriage* 

CONCRETE BURIAL VAULT FORM *—I* 
P truww, 1527 South 20th St,, Terre Uauto, 
tnd Tbe mold* In thli Invention are made of 
steel plates and are adjusted to make four or 
more alaet of vaults. The adjustments art ef 
fee tad mainly by the omission of part* thus 
making It as convenient to make one else of 



ItBVSfMENT— ft. Heft, tanutsi, Box 182, 
Greenville, Mia* TMa Invention relates gen¬ 
erally to revetment mats for tbe protection of 
•ubagaeona rtnr banka and shores from cur¬ 
rent and ware erosion and to promote soU 
etabUUy, aad the object thereof la to provide 
a practical, economical structure of mat, tbe 
unit* of which are of concrete, whereby it 
maj be placed In strong currents and In great 
depth* of water 

REVETMENT MOLD,—D McD Bhuarsb 
B ox 132 Vicksburg Miss This invention 
provides a mold particularly for uw in con 
nection with tbe formation of the revetment 
mat embodied in Mr Hbearer * application 
fterlal No 879 644 said mold Including novel 
mean* for supporting a reinforcing fabric or 
bonding wires therein about which the several 
blocks of the mat are cast, said blocks being 
spaced In order that the mat will be rendered 
flexible 

TOILET ARTICLE— It F Hobbs, care of 
Hobba t\ftU Paper to, Hoboken N J Among 
th* principal objects which tb* present In 
vsntton baa in view ar« to provide a box like 
member for um as a soap receptacle, to pro* 
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vault as eerily a* another *Tbe sides are 
braced so at to prevent any spring in tb* 
mold* Tbe oore la provided with clamp 
dutches, thus making It easy to sat up and 
take down tbe core without Injuring the raw 
vault Tbe lid to so made as to prevent 
seepage due to oarstossnose In sealing or to 
broken seating 
MOISTENING DEVICE.—D G Beechimo, 
210 B 28rd flt, Brooklyn, N T, N Y Tbe 
Invention provides a device of sanitary nature, 
the game including a reservoir to bold a body 
of water and s flexible apron or diaphragm 
stretched across tbe top thereof and normally 
■paced free* tbe water, said apron being de- 
preaalble so as to touch or pass beneath a por 
tion of tbe water for tbe purpose of carrying 
a film of water upwardly for subsequent use In 
■eating envelope or analogous purposes 
TOOTH ftBUia—H, Eeicwa, F O Box 
Tfifl, New York, N X TMs brush to so In 
expensive tbit i\ mhy be thrown away after 
being meed a single time A sufficient amount 
of dentifrice to Incorporated In or combined 
with the brush to provide for a single open 
tion only Tht» tbe construction to far more 
aanftaty and cleanly than tbe brush## which 
an now weed indefinitely of until worn out, 
BYRINOE.—J H Pnurrr, CaWcoun, N Y 
The purpeee hen to to provide a sanitary end 
scientific device wbloh will ittflt eerily. which 
win smooth out the mucous membrane and 
Allow My ffiedlcation to mob the satire a or 
foot, thereby soothing and reitovtag any con 
geation and which wijl atoo carry off anything 
unbesHby 

BENACHDEJIv—ft. OaiawoLO, Camp Point, 
ItL Tbe pehboldcr has at its forward end a 
ahetti Or case adapted to co-act wUh the 
fro** end of the holder, to hold a pen, the 
ease brig* removable, aad psovWoa within the 
oasg aafi rearward qf the pen-bolding front 
and, wtocftr, tbe p#n may be held at tb* 
front m proper porittot fof writing. or may 
ha rentotod hard IimN wtthto the sheath sod 
bi|4 fed** ybt* tbe pan to not to use. 

JL**y Q*m, ^ 
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vldp means for unitt&K pieces of sponge, 
separable to receive therebetween soap in free 
contact with both pieces of sponge and to 
provldi mr*cu for uniting several relatively 
small sponges to form a larger sponge 

HartwarsaadToals 

GAGE —B G Fox 651 Fleet Kt Kenosha, 
WIs. This inventor provides a di Wco for use 
In obtaining measures of distances between 
fixed points, wherein a support is provided 
having Indicator* mounted for movement to¬ 
ward and from each other each Indicator 
having mean* whereby It may b* secured 
rigidly to the support 
LOCK —H Ko*n Aeolian Hall 23 W 42nd 
Rt New York N Y This Improvement pro¬ 
vides a lock for containers which seta a* a 
plug sod which to formed with outwardly «x 
tending locking arm* or bolts It provides a 
lock with a pair of locking arms or bolta, one 
arm or bolt being pivotally mounted on tbe 
other, the arrangement of both bolts being 
•ueb that a single key will cause tbe slmul 
Uneons actuation of both bolts 
DEVICE FOR CLAMPING Cl/VTH.—N H 
Wizjiams, 57 Bt. Charles A Ye. Atlanta, Ga 
The Invention relates to a clamp to lw used 
by cloth cutters for clamping the cloth on a 
cutting table It provides means of simple 
and strong construction that may be rsadlly 
adjusted to clamp the cloth sod positively 
hold tbe eamo from slipping 

BOX ftPUAP FABTENHR.—C H Pan* 
mayn Addwis H W Robinson, Attorney, 
226 229 Hetineh Bldg, New Orleans, La The 
main object of the Invention la to provide a 
tool of durable but simple and inexpensive con 
atructlon, by tbe no* of which a box strap or 
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similar device may be readily tightened by 
overlapping portion* thereof A further object 
to to provide mean* within tbo tool 4br holding 
a Wdl or similar fastening device which Is 
adapted to be driven through tbe overlapped 
portions of the strap 

SYSTEM OF HOT WATER DlftTRIBC 
TlbW—J A WrLLtAWS, Aurora, Mo This 
improvement provides a system of hot water 
distribution In which th« ««*** hot w * tor Unk 
to employed, whereby hot water may be drawn 
wbsn (Vetoed directly from the heating coll 
Irithoat iattrfeftttg Wife the continued drcula 
tion of the wafer through the task aad coils, 

. jU*M 8c*wnw-w A G0*M AH, 1495 

^Mub #>T f * X : I* toil to- 


teeth carried by and projecting on opposite 
face* of tbe said body, Che teeth on one face 
being longer than on the other face to allow 
of breaking the ground with tbe longer teeth 
and to subsequently reduce the broken ground 
by (he shorter teeth on reversing the 1 tuple 
mvut 

KITCHEN BINS PLUG—B. Groom, 47H 
RoseUwn Ave, Portland Ore This Inventor 
provides a plug to stop tbe ontlet In a kltihcn 
sink, which may be readily applied to the ordl 
nary drain pipe having a strainer plate In the 
base of tbe sink ovtr Its inlot, and having Ha 
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end outwardly flared and strewed Into the 
base of the elnfc. It provides a devltc wblrh 
may Ito securely attached to tbe strainer plate 
so as to prevent occidental displacement or 
loss of the plug 

SUGAR BOWL .—C Btxiujdt, 10 2 W 74th 
Bt, New York N Y Thl* Invi ntlon r< tote* 
to Improvement* In *ugHr ho*I* and the like 
and bos more particular ref< rence to means 
for dlschnrglnB a meaeured quantity of granu 
la ted augar or like material so hb to obviate 
unsanitary conditions due to tbe use of spoons 
by various person* for obtaining sugar from 
a bowl 

SPUINKIER—C C COOK 121 E Magnolia 
Ht Htockton CrI This invention provide* a 
sprinkler In which a plurality of sprinkling 
elements are used and Independently con 
trolled, said elements being adapted to throw 
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the spray in dlfftreut directions, thus piovid 
ing a star nature which may be uaed adjacent 
a pavement or In narrow wpneo* without 
throwing the water toyoiid the apace desired 
INSECT TRAP —H Kkltonik 201 dp* 
nut St Johnatowu, Pa This invention re¬ 
lates to traps of a kind suitable for capturing 
flics and other Insects the more particular 
purpoee being to enable the operator, at In 
tervals to readily drive completely Into the 
trap such Insects as have started Into the 
trap but have not passed the portions thereof 
which prevent the retrogression of the In 
sects. 


■ewtfug led UfhUaa 

CUTOFF FOR CONDUITS—J Gillin 
A ddress care of Daniel A Gillen Mitchell and 
N 15th Sta., Flushing, N Y The Invention 
pertains to cut-off* for gas pipe* or the like, 
and ba* particular reference to means for shut 
ting off the flow of gas between a street mala 
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and the Interior of ft building In an emergency 
such as of a Are or tbe like The Invention lu 
eludes a valve cstdng in which the main plpoa 
are connected on opposite sides and having a 
valve scat, the valve plug being arranged to 
drep by gravity so as to obstruct tlic flow of 
gas or other fluid through the main 

■e—ehelfl VUUHts 

SPOON —A* 8. Lvcan, U It No 1 Box 20 
Kooskia Idaho The Inventor vwk* to provide 
the ipoon or its equivalent with a handle hav 
log a apodal form for preventing the handle 
from easily slipping upon the edge of a pan 
or dish, and In doing thl* for preventing tbe 
handle from becoming submerged In the con 
tents of the pan or dish 

WA8HBOAED —T W Clmhint* care of 
Baystor Mfg Co, Fredoult, Kan. This wash 
hoard U «o constructsd as to permit of any 


number Ixing packed for shipment whereby the 
same will occupy a minimum amount of space 
Another object Is lo provide a form of shelf 
for holding a rako of io«p thi re«m and at the 
same Lino permitting thy romplotc drainage of 
water aud suds Hurt from 

L1USM IiOOlt I Olt SIMVEH— A Ohn* 
muh (Julmy Ill la IIiIh patent the Invention 
ban reft rt nee tj an Impruvtment Iti oven doors 
nt the t j pi In shlth \hiI mu* portions are fin 
lshid In Mirliiu* iliffinnl Vrayn ns fur Instance 
some In Ik lug cniiunhd uud others hj being 
nliktlphitid nnd pjMxh^l #i* 

U<>6*1* ( ON NLt 1 lt)N - K o Mpkiii nano 
714 H loth Si Manliowoi Min Hits ln\«n 
tion rtlali*s ht nn huh fur nunllng go* 
watir or uthi r how foiku hKvik or »tlu r 
dtriciH und un objul In to prenhh mnh con 
nutlnns a lib h m< pfmlMvd> pm >f 
leakage V furtlur ol J (l to to udnpt thi mu 
nt (Ion tu inilalllf lh xll h hone nod lu ho h 
niAitmr ns (u form h mni|n mni purl thi reof 
although readily rium\Hbh tin n from 

Machines end Mechanical Devices 

D> V It b 1 OR Ri Mo\ I Nt STL* K DU1I I>( 

—K L I AMfcRON 1 (> Ihc JO (Itohop ( nl 

The devke linn u Hhi\t with nn uni* r thruid 
with iniaim for necurlng a drill lit the ntoe\e 
m» that the nleete may In lurm d rolathily tn 
a second sleeve having nn inm r thread alih 
which the first thread meshes By this rich ns 
it to posslhk to move the first sleeve togetlu r 
with tbo drill, longitudinally of the second 
mi ntioned sleeVf thereby withdrawing the 
drill 

METHOD OF B \XIN(J SILK THREAD — 
C A Hammond Kvurlton 120 E 10th Bt 
New York N V The Invention has for an 
object the provision of the steps or method 
whereby wax may Ik* forced Into the body of 
Ihe thread It pro\ldea a mt ihod for not 
only forcing tbe wax Into the body of silk 
thread hut for n moving tho excess wax eo 
that the finished product will he a silk thread 
completely impregnated with wax 

PARABOLIC MIRROR GRINDING MA 
CHINN-—T A Corky, car© of Fcrrocarellee 
del Bur del Peru Arcqulpa Peru The In 
m nllon relates lo machines or apparatus for 
tho manufacture and flnlkhlng of special forma 
of reflecting mirrors and has particular refer 
once lo machines for concaving and polishing 
parabolic reflecting mirrors such ah are used 
particularly for reflecting telescopes, bead 
lights etc 

AUTOMOBILE LOCK —W J MlUta, 1221 
Foster Bldg Deuvtr Colo Tbla Invention to 
an Improvement In automobile locks, and has 
for Its object the provision of a mechanism 
capable of attachment to existing motor ve- 



automobile lock 

hide* without change for holding tbe geer 
shift htv*r of tbo vehicle Id neutral position— 
that to In that position where none of the 
gear* arc In mesh during tho absence of tbe 
owner from the car or whenever else desired 

DITCHING MACHINE —C Ucgoiaeoao, 
Soldier Kan In tbla case lh© Invention re¬ 
lates to machines for ditching or grading, and 
haa particular reference to means of this char 
acter adapted to be drawn ordinarily by horses 
or a traction engine and designed for various 
specific purposes- 

ELEVATOR SAFETY DEVICE —P J 
Pnotor, 536 W 14Blh Bt New York N Y 
Tho Invention relates to rlevators uw d for 
transporting iwuum urlth aud freight from floor 
to floor in buildlngM parth ularlv thnt type 
einph>)lng suspension cHhha for the mr and 
the mnln object thereof is to provide means 
for autumulli ally stopping a enr In Its dt scent 
In thf event of tin b linkage of the cables 

s\tbT\ ninn- for kllvvturn — 

a J Rohki i <JB Undirhlll A\e HriKdiRn 
N y \ I Tin Invuitur provides a device 
for * h vntora armngid to prevent accidental 
hjh nlitg if a shaft door unlcM* the i>age has 
rut hinl and Htopiatl at © landing nnd to lock 
the controller In the cage against to Ing actu 
nit d while the cag to at a landing unless th© 
door fur this landing to first In 1 1 used position 

PUMP—B A Btone ChlllUothe Mo An 
object In this Instance to to sctuale the 
plungers lnd< pcndcntly and In opposite dlr» 
tlons At dlffirent tlmea )>> auy suitable means 
a further object to to telenrope the stoma for 
tbo plungers out within another hut In ouch 
manner as to be Independently operable 
BLOW-OFF VALVE—8 Kahn, 83 Court »t, 
Newark, N J This Invention provides a valve 
structure of a compound nature embodying 
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the cliaruct< rltilc* of the now well known 
ibtxk vnlvo to retain the air within the tube 
ami Inning rImo an auxiliary valve mechanism 
pH mitrloM nnv excess pressure over the pre 
dotermlned tlogrro to be discharged while the 
tint uteutlunrd check valve becomes seated, 
ntnlnlng the precise desired amount of pres¬ 
sure within the tutu? 

AUTOMATIC SWITCH FOR CONTROLL¬ 
ING TITK OPERATION OF PUMPS —K 
Hohue, 224 E 80th Kt New York N Y This 
in vmitlon bas ■ pot la I reference to an Improved 
pumping apparatus ami more particularly to 
nn Improved mtans for automatically con 
trolling the operation of electrliully operated 
pomp* each ss brer pumpt used for Htorlng 
a tank with atr under pressure or otherwise. 

Hurteel inwcrmawsta 

WH18TLIN0 MUSICAL INHTItUMLNT - 
J J Stanton, 2 fi Bright Ave Port URhmt»nd 
8 L, N 1 ThU Invention hae reference to 
pneumatic musical Instrument* known rh cal 
Hope* Ah object of the Invention 1* the pro 
vlnlon of ft simple and com[ut< t ihiimIcaI lnstru 
meat Id which the atnngth of the ton#* may 
he varied by varying the pressure of the air 
supplied 

Mm Mover* an! Thtlr AocimoH— 

INTERNAL COMBUSTION ENGINE —H 
8 BaicKftON 04d IHHth Ht Now \ork N Y 
The Improvement ha* for It* objei t the em 
ployment of ft uumlnr of power unit* sueh 
ai cyllndtru and plstona mount* d therein said 
pinion* being all operatively connected with ft 
single crank shaft and a Mingle crank thereon 
by mean* of om connecting rod and one wriwt 




TRAIN STOP SYSTEM — U. A Glaodixo 
and J H SvmjIvan Address the former, 
P O Box 704, New Milford, Con*. This i*- 
ventUm relate* to a train atop system of that 
type Id which the propelling power la cot off 
and th* brake* act when a train passe* a *lg 
nn 1 set to danger position, when a drawbridge 
Is open, when two train* are within a danger 
i«nt of each other and other conditions under 
which accident*, collisions of the like are 
likely to oc< ur 

l'Oin 4RLF STVND—W J Tabhinr RI5 
W MonnH St JockaonvUU l In This Inven 
tlon rtl&tt n more particularly to stands for 
railway train* and depot* for vending of pub* 
lira Mon* soda water stationary, tobacco etc. 
In thi vi ndlng of good* on train* loaa by theft 
and other chiihi* I* frequent, owing to the In 
adequate provision made for the proper storage 



INmNU COM»rMTlON KNOW* 

pin On* of tbe feature* of novelty disclosed 
I* tbe construction of tbo frame, whereby 
tbe wrist pin may be quickly and Malty re 
moved from service position without tearing I 
down, or dtfitseembUng the engine. 

Kr 7 BuTLin and L T 
CASH* c«re Of tbe Utter 18tb and Ormaby 
8ts», LoukstiRe, Ky This Invention pro 
vide* a ping adapted for use In an explosion 
engine of any character and wherein 
mechanism U provided In connection with tbe 
plug for preventing the collection of car 
boa or other deposits between tbe points of 
the electrode* dean and bright to insure a 
fat hot spark 

ENGINE VALVE —F F Eiioar, T» Pleas 
ant St Fitchburg, Mass. Tbts Invention r* 
Utee to steam engine valve* and tbe means 
for operating the name, and more partlcu 
Urly to that type of engine valves com 
manly known as pupbet valves having double 
seat* An object la tbe provision of a valve 
having suitable guides whereby It la effectively 
guided to Its seat 

SPARK FLUO —F Uokncii, Ruahvllle. 
Ill The present Invention has reference to 
■park plugs, the object being to provide a 
substantially Integral structure which will be 
strong and durable In use, neat and simple 
In appearance and, which may be more readily 
and economically manufactured than the 
•park plug now In use 

CIRCOTMBRRAKBR —F F Hudson, Dec d 
Addrae* D M Crawford Builder* Exchange, 
Memphis, Ten a. An object here U to provide 
e circuit breaker by means of which a circuit 
on the engine which Is kept normally closed 
may be broken at predetermined points along 
the track by the provision of certain add! 
tlonal parte to those carried by tbe ordinary 
track 

SEAL LOCK —P Broanv, care of C P R,, 
Taft British Colombia Canada In the pres¬ 
ent patent tbe Invention has rsfsrance to tsale 
(or the doors of railway freight oars, and some 
of the main objects thereof are to provide such 


PORTAm,B STAND 

and safeguarding of tbe supplies furnished to 
the vender and It t* important to provide a 
portable folding structun that may be tom 
porarily art up In the spa(e bet wo, n two car 
seats and afford ample accommodation for tho 
storage and dluplay of good* Id large variety 
and In desirable quantities. 

EM.RUbR\( \ IN< 1M 8101 MKCHAN 
IBM —T W Vu KMR« It F D No l Box 30 
El < fljon, tal Thi* Invention relate* to ap¬ 
paratus for automatically stopping an engine 
or*tr«ln whin tbe trallh condition* are such 
that « collision or oilier accident might occur 
and It i\ la tea mori particularly to a stop mcch 
anlsm of that type whereby the propelling 
jwwer Is cut off and the air or other brakes set 
to stop tho locomotive car or train 

1 ICKKl HOLDER—A Most* n TT Broad 
Ht, New York N Y The holder 1* more 
eapectally- designed for holding a number of 
tickets such, for Instance as are Issued for 
use on street cars elevated roads, subway* 
etc and the ticket holder 1* arranged to per 
mit the user to conveniently carry it In a 
vest pocket and to allow tbe user to rapidly 
remove the tickets singly whenever It Is de¬ 
sired to do »o 

Pertaining to Bwrsttlos 

CAROUBEL—W F Manuels West 8th 
St Coney Island Brooklyn N Y N T This 
carousel is of tho portable or knock-down 
type, and the Invention provides a novel form 
of annular platform for tbo figures and other 
passenger carriers the platform being made 
In sections which detachably interlock with the 
platform suspension rod*, which rods sort 
formed with a ipeclal form of hook for on 
gagement with the platform section* 

GAME DEVICE —H Accuxxshatio, 248 
Manhattan Ave New York, N Y The uae 
of this device provides exercise for the player 
provides means tor augmenting the propelling 
force applied to an article to be thrown pro¬ 
vides means for attaching the ball or other 
article In flight, and provides attaching and 



a cabinet comprising side end *»d |Mk a V* 
wsntfMs sad adjustable toil adapts* t 
a projection apparatus or shatter i**rnmcut»L 
Uy, and m e a ns for holding tbs top on a plur¬ 
ality of adjusted positions. 

TOYOtlK— N B lUnntm, I Ay Long Bench, 
Miss. This Invention relates to tor gun* pro- 
seating a repeating toy naa»o* Of simple 
construction using the pop-gun principle. This 


piwigsen.gr MffyOi. 
signed toi use in 
rabid**, Wfi 

to ©hang* th* spfod ***** * 
the samn bt adjusted poring* fb- 

cated at the ***** prat, ftp* mwfiajf th* 
driver to par attention t* th* *att| U g «**d 
Without detraction *bc* msOmftm U* 
changing and locking device. «p/v $ 

BEAT 8PS1ING — E O AhaV«> W& IK 
Hamlet, N C This Invention 
suspension of vohlets seatat W* traMuD* 
tbs rasr seats of automobUsa, and Ob* of ^th* 
main objects thereof la to provide am** tag 
lnsurtn* a practical stability «t tush WMSs 
with respeet to the body and nif|ir(m| fssr 
of such vehldss, thereby p*Hdkat^S||*si- 
mum of easy riding quality for pubijadkro, 
end eobanclng tbs enjoyment of rifting ^ 
AXLE HOOfHNQ,—F C DMhjl BbtUa* 
Ore ThU invention provider a hSmuB so 
arranged that In case of broakan of n m£dw. 


Invention can be made In exact models of 
European field mm) siege guns* it makes a 
very lend report, and It throw* it* balls to a 
considerable distance, say over an ordinary 
house. 

ftHstsUg to VsUsiss 

AUTOMOBILK SIGNAL.— C P CAartINTTO, 
and J A Bohl, Address tb* former, 88 
Franklyn Ave, North Plain Odd, N J This 
device Is cspecUUy adapted for use as a rear 
end signal for automobile* or like vehicles. 
It Is of a practically automatic operation, 
and indicates to persons In the rear of or 
following an automobile so equipped that the 
automobile U sbout to turn to the right or 
to tbe left 

VEHICLE WHEEL—C F Rnirgeoif, 540 
Carlton Ave, Brooklyn, N Y N Y The 
present Invention has reference to vehicle 
wheels sod refers more particularly to the 
I resilient, non pneumatic class of wheels The 





devices which are quickly And eanlly sealed, 
wherein there Is no possibility of removing tbe 
sealing medium without destroying th* same, 
which are highly efficient, and which are com 
pamttraly Inexpensive 


OAKS I)IVI Cg 

throwing section* In the same device. Tbe 
togravlug shows a player pitching tbe ball 
with tremendous force borlsontally at fats 
opponent who uses his “net* as a shield 
and catches at the same time The game may 
be enjoyed wherever there U a vacant lot and 
a wall and in reality U Is band-ball on s 
grand scale 

CABINET—W B Cook, Aeolian Hill, 43nd 
fit, New York, N X TMs lnventlen relates 
to cabinets for moving picture projection ap¬ 
paratus, pteroopticons and tbs ilka and refers 
more particularly to a device which consist* of 


•lOkAL roe vitfictM 

for ladles ting to amrtfcftr vehicle la th* rear th* 
anticipated movement of tbe vehicle provided 
with the signal It provides an trades* stgual 
to promote th* safety of vshiel* tipAe, and 
provides a Mgaal for ttfckVt* wfteyrt* tfettfe 
energy ts htiUaed for maratiwchra pt **'*%*' 
and wherelu there Is a closed igyradf dafey 
whs* the ejgdal la taeperatlvi p itie d*. 



VWUC’LS W0BKL 

object of the Invention Is the provision of a 
simple, strong and Inexpensive vehicle wheel 
which Is characterised by a resilient rim con 
nected to the bub by diaphragms of pliable or 
substantially Inelastic material 

TRAFFIC SIGNAL FOR VEHICLES, — 
A D Scbnaai* and C L. Jolt Address the 
former 81 Boa View Ave Jersey City, N J 
This Invention provides means whereby can 
tlonary and directive signals are automatically 
disclosed coincident with the operation of a 
manually-guided and controlled vehicle, pro¬ 
vide# a device having a containing case fori 
normally concealing the directive members,! 
said case being reduced in It* structural dimen [ 
■ions, provides mean* whereby tbe stop iodi 
cation U preceded by a cautionary Indication, 
and provides for duplicating certain of the sig¬ 
nals at the front end, as wall a* at tbe raar of 
th* vehicle. ! 

LIFTING JACK—0 A Pirea, 3115 Miami 
St Station A, Omaha, Neb. Tbe invention 
provides a quick acting jack in which th* 
movable part thereof is made in two element* 
operating simultaneously by a sing!* lever but 
bating a different range of movement, whereby 
tbe total lifting action of the jack la mate¬ 
rially Increased compared with the normal 
height thereof, and whereby the power Is ma 
terialiy Increased 

SIGNAL FOR VEHICLE*,— W Black, 4S44 
Constance St^jNew Orleans, La. ThU in van 
tlon has refers nos mors particularly to maans 


the broken spindle may be detached and re 
moved and replaced by a new spindle in a 
minimum of time with tbo ordinary tools car 
tied by the driver, and without expert atten 
tlon and without the necessity of providing 
a now housing for the axle, thus eliminating 
a large Item of expense, a considerable toes 
of time and delay and loss of use of th* 
vehicle 

TRUCK—H. C GuflTArHON Arlington, low* 
Tho Invention provides a front truck for hand 
controlled vehicles, wherein th* truck is piv¬ 
otally connected to the body of tbo vehicjtiftto 
permit the vehicle So fee guided, amt Wls Beln 
brake mechanism la provided capable of being 
operated from the front end of tbe truek for 
applying or releasing the brakes, a#d wbfrMtt 
a sliding handle frame Is provided oftpabt* of 
being expanded or contracted and hating latch 
mechanism for bolding the same l* adjusted 
position 

WHEELWRIGHT MACHINgL—O B 
Geavks, 10th and Maple Bt»., CoffeytiUe, Kan. 
This Invention relates to an improvement in 
wheelwright machines, and one of th* principal 
objects of th* invention 1* to provide a machine 
or wboel chock by means of which a wheel 
may be rsepoked, retired, bolted, dished, and 



WEVK.WKNMT MAORI HI 

riveted with a degree of accuracy ahif njtidfry 
not ordinarily attainable with mtchjtyu of JU* 
nature. The machine may be mounted 1* wmdk 
a manner that U may be swung boguy upo* a 
pivot so that the rim of a wheel d a un ted op 
th* machine, may be rotated witty* a recep¬ 
tacle filled with water for ehrlnkthi tbp'tim 
onto the felloe of tjie wheel 
ATTACHING AND OONCEAUttfr MEANS 
TOR VEHICLE CERTAINS;—T Ol**Dt, «*TO 
of SterUng Top find Equipment tie* Ilf If. 

157th St, Newport, N X Th* Invert** dm- 
prahends the protislofi of pockets iStat tb* 
edges of th* fop adjacent fo WWoh the jk- 
tains are fittaeM nad draigned to^bd tyfiii 
or otherwtes ccrapoctly arranged t* be rotnrasd 
| in th* pocket* In n rtinttvtiy tc eti fo ) > d 
Hon. hot tB^jNNjh manner as fo he aa gh h U ^fo 
befog readUy fowerod when they nr* d foUrt fo 
be used* ? 
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*Th« motontt who, when buying a emr, 
remember* that the bearing that la*t* the 
longest U the one having the least fric¬ 
tion, and so specifies New Departure 
Ball Bearings throughout conserves hi* 
investment by lessening depreciation of the 
entire mechanism and obtaining a higher 
efficiency m power utilization as well ” 
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4 ‘I’m Mighty Glad 

I Sent for This BooK.” 

“I vc learntd something important and ev r cry man who is 
about to buy a motoi car should rt ad what I have read 

“1 nt ver knew tlu Ik armgs of an automobile meant so muc h 
to the automobile owner 

VI h> tins mfoi m ition iliout New Ocparturr Bill fk mnp uimvuh nt. irl\ <vtr\ 
question 1 li id decided to abk when I bought my car 
Oru I)iinv I vc (listovi nd i car is only as good as its Bearings whether you 
pay one thousand or hvt thousand lor it 
Personally 1 vt decided what I can iflorel to pay for my tar md e\«r\ doll u 
1 p iv mu&t count And this book has proved to nn bevond m\ doubt that tin 
Bearing* m -i car dccidt its tiue \alue to the car owriti I Ins book iboul 

NEW DEPARTURE 

I ‘ 

Ball Bearings 




h is opened m\ im^ litre is 11 1 e inside story of 1 m\ g is ind oil (onsiimj turn 
Mow to ge L long ldc oul ol tlu c ir Mow to pit vi lit w istt ol powci Mow btst 
to o\ orcomt hock mil s|? nn l low to stcuit. mouth t isy ndinj. qu ililit under 
ill jo id conditions md a lot of other interesting things lx sidt s 

1 wry t it owiur md every mm who is ^oing to buy a c ir should know thc°e 

things Trut they ic technical but ht r< it is ill told so imply a cl ild could 

unde rsland 

1 he New Dtputuic Manuf u tunng Company has performed i valuable scrv iw 
to in in interested in Motor ( ars 1 his boohlt l N< w Mepirlurt Bill 

Be it mgs md Whit I ht y Mian to the ( ar Ownti is truly worth while 

\ou c in get it by ictuin mail by wilting foi it Ask f n Booklet M 

\ /> / ntnti /ui/' /w/imiia i n t> uit tn fh t\ft mil l hi niti F 

I )u i \ ft i In i n < rn / / at nil f r t \ / j t I1 d n r > \ nut nt i > i 

unu ht r t hulwn unur\ hi mu n lii'm i m nil r s J in \ n nU>t it u 

\!innltirih til ith rt tm tut tti Inn ih mi tit tin l I'l i nt I < i 1 in r t i 

tut t t *t hill /'m/iii l it <ni\ vu It 

Tun Nrw Dfparturl Mfc Co 

t i iii i i 

t ft m e "in md II k\ /O O < < / > 

I In llu il I) v <i I la tf H e nr 1 10 t M I U nhllt e Idle I 7 T i Itl I* 

It 1 I \ I |l Wlllll till I I C 

t I l rnl l I jtr Ajr I |u I I I 1 I < •** l nr I (j» t l> » i ulL 

l)[ t N w I) |>i iu lb Hue d A n Mr! 


N*w D * p*rtu r< Double* Row Typ# 

A ticrtH, mtt »MU I MU. foot-prooi * unit currym* 
Cl tl U>«Ioam IMMIWMcaultAMOuaty from *A ir 
tUtvoUOfl lb#V MAjrfcrtM wtihtMju*! offlo^nffy 
*&<J wdudn* tfVuoo to g)m vuiUblu* point 


N*w Departure Single Row lyp« 

K bteebly !>«■[«.Utl *ntl frlrtlrwi Hrarhyt fiw lw® 
wh«r« nirtlul hiadi onl> urn to lx c»rr] c<T 
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Scientific American 
War Game 

What do you know of the science of war? 

Knowledge of military strategy and tactics is 
obtained by a game of war played with pins and 
blocks and paper strips upon a contour map The 
game is as scientific and absorbing as a game of 
chess We invite our readers to participate in such 
a game 

Owing to the interest this series has aroused we 
have decided to run the articles weekly instead of 
every other week as announced last week. 

WAR HAS BEGUN! 

I. 

In the Scientific American of March nth we 
published the first paper of the war game series 
Enemy patrols had been observed ten miles beyond 
“ Lookout Hill.” To gain information about the 
enemy, four cavalry patrols were sent out from the 
detachment stationed at “ Norrisville ” 

II. 

This week (page 328), the reports of the cav¬ 
alry patrols are announced, the detachment which 
has moved forward, encamps for the night and takes 
measures to protect itself against surprise attacks. 
Whatjpeasures should be taken? 

III. 

April ist. The detachment now moves for¬ 
ward to a strategic position to engage the enemy in 
battle What disposition should be made of the artil¬ 
lery, infantry, and cavalry? 

IV. 

April 8th. In this issue battle is joined, and 
our readers move over to the side of the enemy to 
learn of the measures taken by the enemy to defend 
itself. 

In each installment problems are presented for 
the readers to ponder over Military science is as 
exact as that of chess These problems have definite 
answers, and the answers in each case will be found 
m the following installment 

This war game series is being conducted by 
Lieut Guido von Horvath, formerly of the Austro- 
Hungarian Army, who is eminently fitted to teach 
military tactics bv reason of his training at the Mili¬ 
tary Geographical Institute at Vienna. 

In strict military parlance the first install¬ 
ment of the series are known as “ map problems ” 
A real war game will follow, when two military tac¬ 
ticians wilt be pitted against each other in military 
maneuvers. Announcement of this game will be 
given later 

The articles are written so that laymen can 
understand them 

Copies of the enlarged colored map covering 
the terrain of the war games, which appears on the 
cover of this number, may be had for 10 cents each. 
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Our Vanishing Export Trade la the 
Products of American Forest* 

{Concluded from f taoo 310 ) 
lost importance on this aide The much 
considered and anticipated impetus to 
American shipping may perhaps be an aid 
to it In any case Such we will hope It 
may be It is an Interesting and an lm- 
{Fortant trade, and we would like to heaj* 
again the clatter of American wooden 
shoes along Dutch streets, and see as 
formerly the railroad trains of other lands 
traveling across some rough-hewn ties 
that came from the forests of North 
America 

An Ingenious Gm Turbine Developed 
in Germany 

(Concluded from puye 832) 

Whefi a definite quantity of gas had 
been forced Into the exploaioa chamber 
the quantity being controlled by the 
governor according to the load the 
charge was fired by a number of elec¬ 
tric sparks passing between pairs of 
platinum points arranged in different 
parts of the explosion chamber The 
idea was to fire the charge simultane¬ 
ously at different points, and If pos¬ 
sible, to fire the different layers men 
tioned above. When the charge was fired, 
the products of combustion were ex 
pa tided by the heat liberated in the usual 
way , and when the pressure due to their 
expansion reached a certain figure, an 
outlet vslve was opened The outlet valve 
was practically a gate, swinging on 
hinges that could be opened outwards by 
the pressure of the hot gases, and that 
was arranged to be closed mechanic ally 
The hot gases passed through the outlet 
valve and thence through a channel lead 
Ing to a noule 

The rotor was arranged upon the same 
lines as the De I^aral and Curtis steam 
turbines It consisted of a disk carrying 
a number of bucket* ui>on its periphery 
The hot gases formed In the explosion 
chamber were expanded down during their 
passage toUie rotor, by the aid of the 
conical-shaped noMle, to several pounds 
below atmospheric pressure The large 
volume of hot gases thus formed swept 
through the buckets of the rotor in a sim 
ilar manner to that in which tho large 
volume of low pressure steam flows 
through the buckets of the De Daval and 
Curtis turbines A fan was placed in 
the exhaust, which enabled the pressure 
of the gases to be reduced to the low 
figure m» ntioned After the hot gases had 
performed their work In causing the motor 
to revolve cold air was again forced Into 
the explosion chamber, and through the 
passages leading to the rotor, but not 
through the rotor itself The cold air 
performed the offices of scavenging and 
of cooling the explosion chamber After 
the cold air had been flowing through the 
explosion thamber for a certain time, the 
outlet valve was closed mechanically and 
tho air then pro<‘eet1od to fill the explo¬ 
sion chamber, ready for another explo¬ 
sion. Tbe 200 horse power exiwrlmental 
turbine that was madi at Hanover had 
Its valve* worked methunleady bv rods 
and corns taking their power from the 
axle of the turbine rotor In the 1,000 
horn i>ower turbine, however the valves 
were worked by oil presaure, a servo 
motor being employed The arrangement 
of the servo motor was very lugtnlous. 
It was something on the lines of tho well 
known distributor employed on motor 
cars for dirt* ting tho IgniUou to different 
cylinders Tbe apparatus consisted of two 
concentric cylinders. Tho outer cylinder 
had a number of apertures leading to the 
valves of the explosion chambers, there 
were as many apertures as valves to be 
controlled The Inner cylinder was hoi 
low, a pressure of oil being maintained 
Inside It by means of a pump. It had one 
aperture and was caused to revolve, and 
as Its aperture came opposite the aper 
turea In the outer cylinder, the oil pres¬ 
sure was delivered to the different valves 
In succession. Thus the pressure was de¬ 
livered to the air entry valve of an ex 
plosion chunter, then H was cut off, and 
the opposing spiral spring dosed the 
valve, the oil pressure passing on to tha 
gas valve which was opened and doeed 
in it* turn, and so on, Tbs emfoaton i 
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A Free Opinion as to the probable patent¬ 
ability of an Invention will be readily given 
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or sketch and a brief description of the 
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Chsmi*rs wars aromgea to opersts om 
liter tb* other, but not so that those 
edjfeeet to each other would fire coo 
MOUttatr As wu to be expected, the 
1,000 bor e s power turbine wm by no 
meant perfect Trouble* arose with the 
working of the valves, and the writer 
understand* that a firm In a neutral coun 
try la Improving the turbine*. 

The turbine wa* tried with aim oat 
every kind of fuel—with gas from a town** 
gaa work*, with gas from a producer, 
with blast furnace gaa, with oil of various 
specific gravities all taken from petro¬ 
leum, and with coal dust Coal duat ap¬ 
parently waa the only fuel employed that 
was not satisfactory, and the writer un 
derstsnda that the reason was the same 
as that which led to the failure of coal 
du*t In the cylinder of nn Internal com 
buatlon engine, vis, the formation of a 
certain amount of coke With gaseous 
and oil fuel, there was no difficulty about 
obtaining complete combustion. With 
coal dust there was, and the minute 
quantity of nnconsuined ash or coke led 
to the valves not working properly When 
oil fuel waa employed, a spraying ap¬ 
paratus actuated by compressed air wot 
added, very much on the lines of that 
used with the Diesel engine The exhaust 
gases also, which though expanded down 
below atmospheric pressure, still carried 
a large quantity of heat were employed 
to raise steam In a holler, the ateam be¬ 
ing used either to drive the gas and air 
pumps or for the gas producer wheu gaa 
waa taken from a producer for the test 

It Is claimed for the gas turbine that It 
will occupy a much smaller space than a 
gas engine to furnish the same power, and 
In view of the fart that electricity la 
becoming more and more the agent for 
the delivery of power, rotary motion as 
against reciprocating motion must he an 
advantage The following are some figures 
that were given out, comparing thp rela 
tlve spaces occupied by, ami the weights 
of, the gas turbine and a reciprocating 
gas engine, to perform the same amount 
of work 

The gas engine with blowers and gas 
boiler, It was claimed, was about a third 
of the weight of a reciprocating engine 
to furnish the same power, and It occupied 
less than a third of the space 

It Is claimed also that once the dlffl 
cutties inseparable from a new form of 
apparatus are overcome, the gas turbine 
may be constructed In very much larger 
units than the reciprocating gas engine 
It Is claimed that gas engines up to 10,000 
horsepower should be possible, while It is 
remembered that 2£00 horse-power is at 
the present time practically the limit 
with reciprocating gas engines. 


On the Trail of Villa 

(Concluded from payc 327) 
duties an invading expedition with Its 
necessary supply 
The international boundary line is about 
2,000 miles bong B1 Paso, the base for 
the scene of the present trouble, is about 
midway oast and west. Columbus and 
Hachita, the reported starting points of 
the expeditionary forces, are about 100 
miles to the west of B1 Paso The physt 
cal difficulty of guarding such a line os 
the boundary can hardly be overestimated 
In addition, It must be remembered that 
an army Is not a police force, is not 
trained for and is not Intended to do 
police duties. An army works en masse. 
It is organised and trained for the pur 
pose of meeting and defeating the organ¬ 
ised military forces of the enemy state 
It is not its ordinary function to prevent 
highway robbery or cattle stealing It 
can punish the perpetrators of such 
crimes* as It now proposes to punish Villa, 
cost what It may, The protection against 
violence and crime which an army pro¬ 
vides Is based upon the fear which It 
inspires. That fear is caused by tbs fta 
atf feat mat overt act win be flowed 
by a sent* ttu* And t&rflrt# punishment 
Gto bort* arwy baa fcwpfrw no each 
4taiv Jt Jam Man tM 4rtrn tty * vtitor 

* ** ■ 
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KODAK DOMINATES 

Not alone because it is first in photographic 
invention and progress, but because it so encour¬ 
ages and rewards the taking of infinite pains that 
honest workmanship has become a habit in the 
Kodak factories. 

Whether it be a Kodak Special of the most 
comprehensive type or simply a dollar Brownie, 
our workmen are not permitted to forget that the 
Kodak standards must be maintained. It is this 
policy that has built the reputation for 

KODAK QUALITY 

EASTMAN KODAK CO., Rochester, N. Y., The Kodak Ctty 
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T HIS word now appeirb on every new bag 
of Al PHA Cement It means that the 
cement the bag contains was manufactured 
under a strict s\stem of chemical teats and 
inspection and will more 1 ban meet the speci¬ 
fications of the Amci ican Society for Testing 
Materials and the (jovernment require¬ 
ments 

In all AI PHA plants the chemists are su- 
piemt 1 hey make tests every hour, day and 
night 1 heir vigilance insures correct propor¬ 
tioning of law materials, thorough burning, 
and grinding to flour-like fineness 1 hey 
nuke it impossible for cement lacking in 
binding power to be binpped out \ et 

THE GUARANTEED 
PORTLAND 

CEMENT 

costs no more than any other good Portland 
cement B> specifying Al PHA you can make 
sure that the cement which is to become the 
very sinew of your construction will be of 
top-notch quality—-every bag of it 

Hu AI PHA dealer in your community will be 
glad tu secure for you plans for a concrete garage, barn, 
poultry bouse, greenhouse, small dam, dairy house 
porch floor, or sups He will alto give you the 80-pagc 
handbook AI PHA Cement—How to Use It " This 
book »how* how to build dozens of %mall concrete struc 
lures if vbu do not know the ALPHA dealer, write u» 
IB Ucpt 


ALPHA 


Address Ucpt S 

ALPHA PORTLAND CEMENT CO. 

MnOMmi Nn YmC, 


Easton Pa. 





“Pm a hobo with a 
weakness for good so¬ 
ciety,’’ says Hood, the 
mysterious gentleman- 
vagabond hero of 
Meredith Nicholson’s 
“The Madness of 

May.” How he and his chauf¬ 
feur drove Billy Deering from 
Westchester to happiness is 
charmingly told in the four 
parts of this blithesome story. 
The first part will be published 
in the March 25th issue of 



THE NATIONAL WEEKLY 

4/6 Wt$t 13 th Struts Ntxu York City 


have taken thw liberties until now they 
lmvt> gone too fur 

\\ c have kept our army on the border 
for fl\e year* For all that time the 
hand* of the army have been tied Now 
we umat l>e willing tu pay the price which 
our pu«t policy dt uiamlt* 

New York's Gasoline-Electric Tracks 
for Garbage-Collection and Snow- 
Removal Service 

(Corn luded from ftnyti 327) 

dump lifting off tin upi»er deck The 
lower hucketN are arranged In two longl 
tudinal rows of four each net Into the 
tin Her frame On tup of the*e are two 
other bucket* with V shafted bottom* and 
whit doors The latter are opened to per 
in it the men to dump the chum of gartwge 
or atdiea Into the eight bucket* on the 
lower de< k, the pajKr und other refuse 
collected living thrown directly Into the 
two uppof but ketM from tlie sidewalk 

Id unloading at the dls|»ONal pier, the 
upper buckets are lifted off Itrat dumped 
into hcowh und thin «et down on the ploi 
floor Tin n i aih of the lower bucket* la 
hoUlcd out and dumped In a nhullar 
maimer They are then loaded back on 
to (hi truth r In the reverse manner, when 
flu unit 1* ruidy to return to lta next 
1 >ol lit of (ollcctloii 

The swet ping and flushing of the afreets 
and the plow-lug of anew lu tlie winter Is 
to be done by bixhIaI trailers but the dty 
authorities have not. \et appropriated the 
money for the purchase of these The 
tractors were used to plow snow during 
the recent storms, however by uncoup¬ 
ling the trailers and applying the conveu 
tlonal front-end plows as shown lu one 
of the accompanying views. 

Unit Design in Marine Wireless 
Telegraphy 

(Onnrluded from pane *123) 
panel sets are of the noiseless quern lied 
gap typo and the occupants of suites 
ile luxe on ocean liners need no longer 
fear u series of sleepless nights brought 
on by the nearby crash of the wireless 
key Nor will the relaying of messages 
figure so prominently In the dally routine , 
the high pltiJbed musical note which re 
places the former rasping crackle can be 
road by the receiving operator through 
stutlc which would make unreadable a 
uole of lower frequency Obviously, this 
l* net rating note Is also of great advantage 
lu handling message traffic In congested 
waters and will make for more efficient, 
columniile at lem In difficult hurt>ors such 
us that of New \ ork 

The 1 k\\ fiOO cycle transmitter* as 
clearly Hhowu in the illustrations, has all 
the ngulatlng and manipulating appll 
amts readily accessible:, with the turn e)f 
u single handle to the desired position 
a change of wave length from 300 to 4150 
or 600 meters can instantly be effected 
This switch adjusts all circuits and en 
Hblcs the operator to secure flexibility of 
control In eliminating Interference A 
wattmeter which Indhate* the amount of 
energy consumed at the terminals of the 
transformer Is also mounted on the upper 
Nectton of the panel Bv Its side Is a 
radiation meter which Indicates the cur¬ 
rent flow In the aerial circuit and below 
a motor field rheostat for variation of the 
sliced of the motor generator, and a gen 
orator field rheoatut to vary the generator 
voltage Between these rheostats Is an in 
dlcator handle which effects the variation 
of inductance la the aerial circuit and 
Indicates the amount in turns At the 
lower end of the section a handle Is pro¬ 
vided for the variation of coupling be^ 
tween the closed and aerial circuits. A 
switch which permits transmission on ex 
tremely lowe power completes the uppor 
section equipment 

A second or center soctlon of the 
I* net is mounted on hinges and carries 
the quenched spark gap, this section can 
easily be swung open from either side 
whenever It is necessary to remove or 
replace the condenser Jars 

The starting appliance*, control switches 
and protective device* are all mounted on 
the lower section. 

Both quenched and rotary spark gap* 
are used, the latter being mounted on an 
extension of the armature shaft at tha 
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A Combination Dovetail 
Tongue and Groove Plane 

Thu most novel Plane at one setting cuts a dove¬ 
tail groove and iq the other Retting —a dovetail 
tongue to match Not only common dovetail 
joints at shown in the illustration above but ir 
regular dovetail joint* of all kinds can be made 
with its use, The Operations are simple and the 
accurate perfect fitting joints obtained* both 
parallel and tapering demonstrate at one* the 
utility of this unique and original took 

PRICE #6.00 

A very practical tool for Pattern Makers* Cabi¬ 
net Makers and Carpenters. 

C*mpUte D—otipHon Upon Jtmp mmet 


Stanley Rule & Level Co. 

New Britain. Conn. USA. 



Thu tool b a Starrett Test Indicator 
It shows the slightest variation in test¬ 
ing inside, outside or surface work. 

Thi. bon*of thamanyStorrattTootsandItuftro- 
menu that it* in damand by Encbmn. S'emin- 
UndjnU and MadiinuU. Tha atora handUncStar 
ratfc TooU la baadquaitara for thW data of buyan* 
Othw £ton«tt TooU nr* Mkronwaan. Promo. 

Sa«. Spaed Indicator*, Catob«U«e 
al Ruloa and W ranch SaU. Sand (or 
Ng. 2(LA mrio t * iaJ kwM. 

Tha L. $. STARRETT CO.* Athel*Maa* 

"The Wortd f Gt+aUri Toot Makers 
ksw York London Chko«o 
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Over the world 
We those who ac- 
tish whet they 
to do, 

tte Very choice of so 
rafoctive e cigarette 
aaRamesea reveals dis¬ 
crimination and char¬ 
acter. 

Sb it happens that 
Rameses smokers are 
usually the mature men 
of decision and action 
—to whom “The Aris¬ 
tocrat of Cigarettes" 
appeals because of a 
striking vitality and a 
real personality in 
harmony with their 
own* 

You will find Ramose# very 
unlike any other cigarette 
you have ever smoked. 

You cannot mistake its dis¬ 
tinctive flavor, or mlm the 
pleasure of its characteristic 
fragrance. 

And nobody ever changes 
from Rameses. 


_ Moslfr 

Mv<:: 
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jmahfot *M. tV* rotory la of the ayn- 
chroftona type with the seme number of 
gpoffc t*nata*l* u the generator has 
pot ml Both fpMMfad gap and rotary are 
served hy a pt eseart blower mounted on 
the voter, furirtsbteff air to the quenched 
gap and ventilating the rotary gap Itaeif 
The closed core type of transformer is 
provided with a protective spark gap at 
the terminals of the secondary, which per 
mits a discharge to the grounded case of 
the transformer when the potentials be 
come excessive. 

The various elements for the reception 
of signals are contained In the receiving 
tuner illustrated. A crystal detector is 
used When the receiving circuits are 
thrown Into operative position by the an 
tenna switch the primary circuit of the 
transformer and the generator field opens 
and the motor stops. When the switch is 
thrown to transmitting position the recelv 
log circuits are automatically short 
circuited and thus protected from the 
transmitter The motor generator may be 
kept running continuously by closing a 
single pole switch 

By the addition of storage batteries the 
set can be operated independent of the 
ship's power when this falls, as is often 
the case Id shipwreck. 

Over the Whirlpool by Aerial Cable 

(Conrtudft from pups 880) 
which adjusts any slack caused by the 
rising and falling of the car After pass¬ 
ing around another groove in the driving 
sheave, the traction cable passes out to 
the other end of the car 

The 8-foot driving sheave Is turned by 
a 75-hp. electric motor, through a 30 to 
1 worm gear, giving a speed to the car of 
about 400 feet per minute when the con 
troller is at full speed Although the trip 
can be made in about 4% minutes, it is 
planned to permit it to occupy 6 minutes 
by running at half speed part of the time 

For provision against a possible break 
down of the motor or interruption in the 
power supply, there Is a clutch in the 
driving shaft by means <rf which the 
motor can t>e disengaged, and a 5-h p 
gasoline engine engaged both through a 
worm gear aud through sprocket wheels 
The speed at which the gasoline engine 
would haul the car would be very slow 
hut it would be ample to meet the emer 
geucy 

Another safety device which is unique 
concerns the automatic control stop at 
each terminus, which stops the car with 
out jar within 8 feet 4 luthe* The trac 
tion cable runs longitudinally through 
the Much pneumatic cylinder and through 
the center of the piston. Just ahead of 
the car on the traction cable is a damp 
which strikes the face pf the piston, and 
engages with it in such a manner that 
the car cannot slip back from the landing 
platform In fact, the car may be said 
to be locked the moment it comes in oon 
tact with the automatic control stop. 

The gate* at both ends of the car, which 
are operated by the conductor by means 
of a crank, cannot open until the damp 
has engaged with the stop piston, rdcas 
teg a ratchet under the car Even then 
only the right gates can be opened, that 
Is, the gate* at the end of the car where 
the damp has engaged When the oar 
starts the damp la disengaged by another 
crank, but this cannot be done until the 
gates are shut ThU is contrived by In 
terlocking discs enclosed in a locked box 
on the cfcr The pneumatic cylinder is 
supported by a counterweight, so that Its 
weight does sot rest on the traction cable 

A further illustration of this safety de¬ 
vice is afforded by the two limit switches 
at each temlpus* The first i* always 
struck by the fioor of the car, and affects 
the controller so that the power is turned 
off and cannot be turned on again in the 
•nine direction, aud so Jam the car against 
the station. The second limit switch Is 
hit only when the first falls to operate, 
ypt when the motorman fails to turn off 
tfc* oontroUer* *pA when the pneumatic 
£ttmter doe* not bring the car to a step 
( %hjh» second bffitch *ct» directly up- 
tirodH4>re*ter. bringing the car 
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Oxy-Acetylene Welding and C\j ttincr 


flL Let This Process 

Wherever two pieces of metal arc 

to be joined, oxy-acetylene provides 
a simple, low-cost method some- 
m wk tomes the only one—generally the 
{W best one and always a possible one 

Jw W w ™ It opens the way to metal manufacturing 

WMiwtvo pints of iron by oxy- construction and repair operations which 

, »r£h W ° r * ** " M< cwmot te Performed by any other process 

Far-seeing designers and production ex¬ 
perts are taking advantage of its possibilities m simplifying hundreds of opera¬ 
tions without any radical change* m established systems of production 

In many cases oxy-acetylene welding equipment pays for itself many times 
over on one repair to stationary machinery by effecting repairs on the spot 
without necessitating dismantling and subsequent tie ups during the replacement 
of expensive damaged parts. 

It will pay you to investigate the 


Employ* both ga*M (icttyliM ud sqr|m) si portable The necessary equipment u not expansive W# 
cylinders. ProtALiU Dunked Acetylene (reedy furnufc high-grade warning epparaiti* for 160 (Canada, 
made carbide fas) w becked by Pre*t- 0 -L>U Service, »«*yW service at additional tort Also adept 

wterb provide* dry p^JUd pet. uuum« better weld*. *“* for oey^eayUneci^j,by the purchase da special 

. 1 . 1 I_ _, , , . , _ cutlwig blovr-fMps Urargutn nttrutban, ere lurauked 

^ ‘" d * Uo "°* ** tT h-to ™ryTZ-JvTni' »«b™» 

inittol outUy «nd b.*]r tWf.pu.aoit incurred In mUh| proem quickly W. will train your qnMi u our 
crude twenty Urn in « carfesde smeretor ebope if you dear*. 

The reaulta obtained by this proceaa In many different lines of work* 
together with specific information of decided value to you, will be mailed 
on request it will pay you to let us send you this interesting data now 

The Prest-O-Lite Company, Inc* 

THm World** Lmrgost Mm hmr* of Dissolved Acotylmnm 

Main OAo«* and Factory Canadian Offk* and Factory I H [jj 

*10 BpnJ w*r, Indianapolis, lnd Marrltton, Ontario L4I fVU 

S3 Branches and Charging Plants fflBAly 


JUST PUBLISHED! 

Indispensable to All Needing a Practical Working 
Knowledge of Automobile Electricity 

Modern Starting, Lighting 
and Ignition Systems 

By VICTOR W P\C.C, M E 

509 (5)4x8) Pans 
295 Specially Made Engravings 
3 Folding Plates 

Price $ 1.50 postpaid 

A StU-Educator on Electrical Syttcme 
Without an Equal 

T HIS practical volume has been written with special reference to the re¬ 
quirements of the non technical redder desiring easily understood ex¬ 
planatory matter relating to all t\pes of automobile ignition starting 
and lighting syMeras It can be understood by th\ one c\en without electrical 
knowledge because elementary electrical principles art considered before any at 
tempt u made to discim features of the various systems These basic principles 
are clearly stated and illustrated with simple dug rams AT L THF I I APING 
SYSTEMS Or STARTING LIGHTING AND IGNITION H AVr RUN 
DESCRIBED AND ILLUSTKAT1 D VMTH TUT (O OPERATION or 
THF FXPERTS FMPI OYI D BY THI M AN UFAt TIJKLRS WIRING 
DIAGRAMS ARE SHOWN IN BOTH I FFHNK AI AND NON I H HNT- 
CAI FORMS ALL SYMBOLS ART FULLY FXPI AINED T his i, a book 
of REAL MERIT 

A COMPREHENSIVE REVIEW OF MODERN STARTING AND IGNI¬ 
TION SYSTEM PRACTICE INCLUDES A COMPLETE EXPOSITION OF 
STORAGE BATTERY CONSTRUCTION, CARE AND REPAIR Explains 
all typos of starting motors Generators—-Magnstoa and all Ignition or 
lighting system unit*.—Considers ths systems of cars already in us* as wall 
as thos* that or* to com* In 1916 —A book svery on* n**d* 

Nothing has b**n omlttsd, no details hav* b*«n slighted A book you 
cannot afford to b* without 

CONDENSED SYNOPSIS OF CONTENTSi 

1 Elementary Electricity Current Production Flow Circuit*, Measurement Definl 
tlons, Magnetism Bittery Action, Generator Action - Battery Ignition Systems 3 
Magneto Ignition Systems 4 Flementary Exposition of Starting System Principle# B 
Typical Starting and Lighting System# Practical Application Wiring Diagram# Auto Lite, 
Bqor Deko, Dyneto l*nt^ Gray and Davis Remy U S L. Wcstinghouse Bosch RusJk 
more Genera ot or, North East, etc fl Locating and Repairing Troubles In Starting and 
Lighting System* 7 Auxiliary Electric Systems Gear Shifting by Electricity Warning 
Signals; Electric Brake, Entx Transmission, etc 

MUNN & COMPANY, Inc. 

Woalworth Bldg.* 833 Broadway. Ntw YorK* H. Y. 
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a .«, Service Buraia will tell you anything you wont to know 

»i^/3/3 Joout routes, re s o r t s, highways end hotels, or business end 
m E .§ _ forming opportunities on the Pacific Slope, Wa’ll answer your 

g mw Utter about such things without charge if you’ll drop a dime in 

" the envelope, we 11 send you a get-acquaintod-copy of SUNSET* 


/T^fVERY DAY out here we do a lot of 
f j things, a dip m the Pacific t a set of 
tennisi a climb on foot or in auto to 
the top of a mountain for a snowball fight. 
SUNSET has to interest folks who have all 
these varied interests naturally we re in¬ 
teresting to those who haven t Af A lot of 
people who have the money and time to 
get the moot out of life live heret and 
nearly all of them read SUNSET now 15c. 
a copy, $1 50 a year Advertisers please 
read and note 

Sunset Magazine 

460 FOURTH STREET, SAN FRANCISCO 
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Patriotism 

Do you itand for Pntriniism ? 

If you do, you will be mtcrcutcd tb know 
th.t TIIF OUTIDOh ha* just issued a 
little four page circular containing a brief 
addrcM on Patriotism bv I yman Abbott, 
“The Salute to the Hog, S and sc\cral atan 
a» of ‘America ana the Star Spangled 
Banner 

1 This leaflet is intended for general distn- 
i button among the people of the United Stitei 
| tn an endeavor to stimulate thetr cntlnni iim 
! and interest in their countr) its picuuu wel- 
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You £*ave me 
'COURAGE to 
into business 
® for myself. 


* tor ymnlhsd wantedto writes a mu from the MlddU 
West, but I <£d out dv*. TW first thwo lessoo* at 

Course In Personal Efficiency 


•ppW mow 200 ornaWww—now lilpliftorM 
«a as mividusJ 12 000 students already enrolled— 
lawyers, doctors, accouiHsst*. evnwn. 

Fra*Book 14 chapter W berets lUMooayComin# 
Frco , IF you wart to do Ini work and girt more foe 
it. IF you oaed rooo*y-and - 
Mono way lo set it IF you're 

ItrUw W RitUvi 
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fare and its future 


be uaed in the 


IF you want to do Ins work and «et aura foe 


schools in the churches, inserted m your 
daily mail, gi'cn to your ft it rids—in hu> 
way that will serve to bring it to the atten¬ 
tion of the American public 

A pound package containing about 2^0 will 
be sent upon request postage prepaid to 
anyone upon receipt of twent) five eents to 
cover the actual cost Single copies free on 
post-card request. 

Orders should be «nt, with remittance, to 
Arthur M Morse, Assistant Treasurer 381 
Fourth Avenue, New ^ork City 


This 
Book Free, 
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T HE boy'* room ij school it 
often an expression of the 
good teste and refinement that 
the school inculcate*. Pleasant 
environment, too, makes for 
good scholarship. 

Tho aimouneamatrta of tbo bool oehooU ua 
b* found in Serikner'a fkduina every month. 
If detailed information la dooirod, sddrvu 

:ribnersMagazir 
School and College 
ServkeDepartoient 

Serf bn or Building, fifth Avatiua 
Room g|7 - * jY#btf y orJt 


NSW BOOKS, ETC. 

Egypt or the Egyptian* By W. JArr-l 
rence Balls. New York Charier ScHb* 
imr’s Bona, 3010 lOmo , 268 pp»; 
Illustrated. Price, $1*00 net. ■ 

Despite tha author's deprecatory admitadoo i 
that nine yean* re wide nee doe* not necessarily! 
qualify him to write of Egypt and the many 
contradictory feature* It presents, the volume 
he give* ua la a remarkably well written and 
inteuee study— not of the Egypt of tha tour- 
lot but particularly of thoae four thing* 
which according to a recent statement of HU 
Htghne*. Sultan Ituaoeln Kamil, make Egypt 
the country mont Mwieed of Qod tn all the 
world—the generous Nile, tha unfailing ami, 
the mlraculooa yielding land and the Indus¬ 
trious fellaheen ” The volume summarise* the 
country’s history, sketches it. scenery and 
antiquities, dlacuw". lti prodmt* and ita poa 
albllltie*, and gives some idea of the problem* 
confronting the Brltliih Protectorate Tha ay* 
tem of irrigation U the subject of careful ex 
planatloAjmd constitutes perhaps ihe most In 
teraatlng^ctLon of the hook 

KNOuaif Railways Their Development 
and Their Relation to the State By 
Edwnrd Cleveland Stevens M A New 
\ork E P Dutton and Co 10315 8vo , 
332 pp , 2 mapH, Price, $2,25 net 

This study waa undertaken with tho convie 
tlon that a detailed historical account of the 
consolidation of Bugll.li railways would poa 
see. a distinct practical value No attimpt la 
mnd( to deal with problems of the present 
Instead a groundwork of Impartial lnforma 
tlon Ik offered, upon which the student may 
erect til. own super.tructure and arrive at hi* 
own conclusion*. In compiling thla history 
many sources have lieen drawn upon and a list 
of the more Important of these source* prof 
ares tin iu count Hallway amalgamation Is 
dealt with In all ita phawew and the legal 
aspects of the slttMtlou* are made clear by 
quotation from and reference to, iinlinpeach 
aide authorities In com 111 .loll the author tab- 
ulatt h tho g« ^graphical nntl .login Irark mile¬ 
age and the imiri up tapltul of clt v» n leading 
<ompanh* emphasises the negative quality of 
past legislation nnd shows the heavy burden 
which Inflated laud values and public opinion 
have Imposed upon the F ngllsta roads, with 
thetr obvious relationship to transport costs. 

I BAcric At l‘ka«prx’Tiv e. By Frank Rich 
aril* AHMoclato Editor Amorknii Ma 
chinint anti Fml H (oUln New 
York The Norman W Henley rubliab 
ing Co 1910 'Vs pp , HluHtriited Price 
f»0 cintH 

These brief papers lay down rules for the 
use of isometric p«r*p«tllve In shop drawings 
The method is not of * curse put forwanl ns 
a substitute for the meclmnical or working 
drawing but It offers ad\autHgps In certain 
iuses and enables a workman quhkly to grasp 
the aitunl shapis und n In lions hips of \nrlons 
parts 

Anthracite An Instance of Natural Re 
Hoiiret Monopoly Bv Scott Nearing 

lMil), IJnIvt rnity of Toledo Pblln 
delpbla r lhe John ( Wluaton (om 
pauy 1915 32mo 251 pp 
Dr Nmring gives ns a v«ry ixpllclr state 
mi tit of thi unthrailti situation ht discusses 
costs in definite figures condemns monopoly 
In natural nsourcts and treats the subjei t 
from hotli thi workers and thi coasumer s 
points of view It is a wellwrittm and 
studious treatise wurthy of tho attention of 
thi 10 (X)o 000 families a bo largely constitute 
the consumer, of the output 

Titeatbfs and Motion ricTtmi Houses 
B y Arthur N Mcloy, ArthUtHq: New 
'lork ArtliltettB Bupplj A lntbllahlUfT 
l onijmny 1939 8\o , 321 pp , Illus¬ 

trated Price, $3 

Tho largo lncrcaw In tho number of holld 

lugs devoted to public suiusciueut, sud par 
thularly in plcturo houses makes this mono¬ 
graph on theatre construction and equipment 
timely and valuable Thi work take, up fire 
proofing features, light hues, or the radio* 
of vision the pitch of floors, the planning and 
lo< rttlon of stairways exits, and tin cm ape*, 
and methods of goatlag thu proscenium arch 
and curtains and the atagi nn^tve their due 
shart of consideration Tabbs give the scat 
log capacity and etagi dimensions of numeroua 
thegtm, and the comparative laws of various 
citfb. There are tunny good plate* of ex I 
tprior>c, and the author • line drawing* serve 
to make bis comment, immediately understand- 
a We to tha reader 

and Roud firoMFTBr By Wehutor 
Wells, H B , nud Walter W Hnrl A.B 
New York D ( Healli & tompnn}, 
1910. , 407 pp , Illustrated. 

Wells * * EaaonthtU of Oeometry ” la the 
hosts of thi* text In which great care has 
l*cn taken to align the methods of the older 
work with modern actentlflc and pedagogical 
mode, of thought Bach sect loo first presents 
the fundamentally Important theorem* which 
naturally constitute a minimum course the** 
are followed by supplementary application*, 
from which a selactkm may roadlly be made 
Most of the proportion* are nurcteded by 
wall-choaen exerrUea, quite auflcRmt 7 for S 
shorter courte la the chapter* devoted to 
•olM geometry tbo menagration tkeorefb* for 
the common koUd* ar* given Brat piaot Thhl 
empbaali, and the iucrtslon of certain natural 
appUcatlone of ebUd fbemetry tB tM *wru8M*. 
givo the irtrtt a pr$cttc*l trapd. 



For GpnMnith»,Tool Makeri,Ex- 
perimental ft Repair Work, etc. 

From 9-w. to fft-lfc 
swbf. Arr* n gojt lor 
Stew or Foot FttW^i 
Velocipede or Stsidi 1 

up Timfik 
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Strong Patent 

Diamond Holder 


The up-to-thc-minute Holder—with six 
points and a “shock absorber ” Worth 
knowing about. Send for circular 

MONTGOMERY ft CO, Tool Momm 

106-107 Fulton Street New Yott City 
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I A Monthly Maouine I 

I of 

The New York Time* 

STANDING AT 
I ATTENTION AT 
I EVERY 

^ FRONTIER 

220 Pages Each 
Issue 

24 Full Page 
Cartoons 

i 16 Full Page ( 
Portraits 


CURRENT HISTORY 
“lays bare the souls of the 
warring nations,” presents 
all the VITAL phases of the 
war, recording HISTORY 
IN ITS MAKING. 

IMPARTIAL 
INFORMING 
N E U T ^ A,L 

CURRENT HISTORY fa tin 
ONE BMgMiaeia which appear*, 
and through which mn b# ere- 
■Mved, ALL the BttfWanre 
yf Un OREAlgf WAR: ef 
HISTORY. j, 
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er the European War-What ? 
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lMAIUK ANTOINETTE ICING LCD TO THE GU 


Are you alive to the real meaning 
of what is going on in Europe? 

This cyclone of war is rooking and wrench¬ 
ing everv ship of state—is tearing up by its 
roots tne ornamental plants of modern 
society—is wrecking the flimsy structures 
which man, m defiance of the lessons of the 
past, has erected to prop up his boasted 
civilization. 

How many princely families will go down 
in the wrack of this convulsion that is up¬ 
heaving the very rocks of European life* 

In h<m many European capitals win the old cry, 
“The Km# is dead, long hvt the King” give way to 
the thunderous chorus of the sans-culottes, “The 
King is dead, long live the Republic.” that ushered 
in the French Revolution as told lij eyc-witnesscs 
of those terrifying scenes m 


SECRET HISTORIES OF ROYALTY 

A Topsy-Turvy World Royalty in Undress 


The oourtj of Europe were the stage where the whole political anil human drama 
of the country waa enacted 

The conscious nether world revelled ui envious awe an it got glimpse* of those 
durtant spheres of Royalty, and gloried as it found their demigodded denizens frail 
Under Louis XV the court of France became an ante-chambcr or dressing-room, 
littered with the bandboxes and rouge-pots of the royal mistresses and the 
monarchy of old France made ita final exit from the stage leaning on the arm of 
a courtmn, Mademoiselle Lange, as sht ( was known in tht underworld of Paris— 
but read the whole story, as she tells it herself, with all the nalveU* of a moral 
sister to Manon Lescaut The spectators—the peojde—hitherto silent, now began 
to hiss and be moved The “sharp female newly bom, and called La Guillotine * 
was the instrument through which they expressed their disapproval The 
gutters of Parts ran red with the blood of high bom dame and noble cavalier 


Onlv m our own dn\ so to speak haw* tiny sotrit histories been allowed to 
appear Th« ruimloh iwt down in th« lr journals bv the authors of these memoirs 
would have cost them their lives or their liberty had tin \ ventured to publish 
them m their own day Had Louis XIV known what kept th< hua> lx»dy Duke 
so often nt his study—could he have read those pages m winch wire mirrored all 
the eourt intrigue, gossip and scandal of Vcrsaillts—wrnld hi haw ao<n hw 
brilliant court stnppe<l therein of its gilding and Imw 1 and Ins own rnval pt i-«m 
pictured m undress, without hu» crown, iven without his wig—there would haw 
been a new lodger in the Hostile 

Those brilliant memoirs of the f uurt of Versailh s are without thur equal m the 
work! m richness, vantty and humun mtertst The press alxiumls with allusions 
to them From them the stage takes its plots and the now list his characters. 
To know them is a liberal educ atom 


AN UNPRECEDENTED BARGAIN 


Practically Your Own Tarma—Within Reason 

Only $1*00 Now and Coupon 

to m«ura om of that* matchless seta «t a dlceount of 
ever 70% from tho regular price and payment* of only 
ft 10 (or m o r s) monthly 


from thoi 
mro) moa 


BRUNSWICK MMCIURWH CO. 
lilfilunia Mfhi, Nn Yak Otjr 


i^*tl *A - ■ ■ I 




Blood Does Toll 

To these secret histones of kings queens, courtiers and fnwintct« 
whose spectacular lives colored the national traditions of liit obi 
world with their glory and with their shame posterity owes mors 
substantial acknowledgments than its affected blush fully ex 
presses or hides Tins tinsel land wan not peopled vuih v>fl 
handed incomintents h> any means Fxen Loin* K\ was at 
Footer*^ Ami they were game—the old noblesse Wont! 
trill tell Who that reads these candid narratives can ivir for^ l 
the picture of those wan effigies of the scmhlance of nut <k rain 
power—those ghosts of state I mens, of elegance of pndi of fmol 
Ity, of beauty—as they responded almost gaily w ith quip ami je*t 
to tbe g*H of the executioner! Only one falten*d f Onlj one 
begged for more time!—The "left-hand Queen Die woman of 
peasant birth. Blood does tell 

Less Than 200 Sets Available 

Mall Coupon Today—In Tima 

Tbv 11 vcUmcsuesumpUouiRoyalSvoatM 

Royal Pturph fnscflimr Grain (loth with Gold Top* Silk Brad htmla and 
De«Ue K d—« the stjrl* toslrted upon h y rvrry book rmmousrur Thr llliwtra 
Uom m Imperial Juu Vdlttm, the Lsnc* Hw Typ* and Wide Martini 
mv other aOmcttvs mtiro The very appearance d tbe books suffssts the 
jcnaaaUe im dramatic ekaracUr of their conimu 
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New Lubricant Prevents Rapid Formation 
of Black Solid Matter in Your Engine 


The heat in your automobile 
engine turns part of ordinary 
oil into black solid matter—the 
greatest enemy of lubrication, 
a cause of rapid wear. 

Ordinary oil breaks down after a few hours 
use, forms black sediment and loses in lubn 
eating value Ordinary oil cannot stand up 
under the terrific heat of an automobile engine 
The sediment is destroyed oil all lubricating 
value in it has been killed by heat 

Solid matter means friction The sediment 
has an inactive or negative effect It partially 
crowds out the remaining liquid oil This 
under supply of oil to the metal surfaces 
causes fnction heat wear—loss of power 
and expensive repairs 

When tests are run with the same motor 
under precisely the same operating conditions 
using different lubricants, a remarkable vana 
tion will be found in the amount of oil destroyed 
by heat This is shown by the amount of 
black sediment which settles out of each after 
standing 

The oil floating above the sediment is red 
in color by transmitted light and may be as 
sumed to be as serviceable as when fresh 

The volume of sediment formed, and the 
rapidity with which the oil is destroyed de 
pend upon its chemical structure Oils which 
have a non heat resisting chemical structure 
are unfit for use in any type of automobile or 
other internal combustion motor 

Such oils make trouble and increase main¬ 
tenance co9t in direct proportion to their rate 
of destruction when exposed to heat Conse 
quently the amount of oil used and the cost 
of lubrication per mile depend not on the price 
per gallon but 
on ability to 
resist heat 

Relative Oil 
Destruction 

The contents 
of the two 
bottles shown 
illustrate clear¬ 
ly the relative 
durability of 
ordinary oil and 
of Veedol the 
new lubricant 
that resists 
heat Veedol 
deposits only a 
small fraction 
as much sedi 
ment as ordin 
ary oil The 
operating tem¬ 
peratures shown on the sectional di awing of 
the motor bring out forcibly the intense heat 
to which motor lubucants are subjected 

There is a fundamental difference between 
ordinary oils and Veedol 

Ordinary oils are unstable and therefore 
unserviceable because of non heat resisting 
chemical structure 

Special processes of manufacture developed 
by this company and the use of Pennsylvania 
paraffine base crude oil give Veedol, the new 
lubricant its unusual chemical structure, and 
its remarkable heat resisting ability 



ORDINARY OIL VEEDOL 

AFTER USE AFTER USE 

\/i«ju hnviy fh uied Stslui Matter in 5 uipunnun 


Make This Road Test 

Remove the drain plug from the lowest part 
of your motor crank case and allow all old oil 
to run out Replace the plug, fill the sump 
up to correct oil level with kerosene and run 
the motor slowly under its own power for about 
thirty seconds, to cleanse the interior Then 
draw out all kerosene, replace the drain plug 
and refill with Veedol 

The exact amount of fuel and oil in the car 
should be recorded and a reading of the speed 
ometer taken before starting Then let a test, 

he run over a 
familiar road 
including steep 
hills and 
straight level 
stretches, for 
any distance 
up to five 
hundred miles 
or more 

You will find 
that your 
motor has ac 
quired new 
pickup and 
hill climbing 
ability, due to 
the maximum 
mechanical 
efficiency made 
possible 
through 
Veedol 

You will find your mileage on both gasoline 
and oil increases You will reduce your carbon 
trouble Your motor will have more power 

What It Means In Actual Saving 

The average mileage of all automobiles is 
conceded to be approximately 6000 miles per 
year, and the annual expense of operating the 
typical or average car ($850 car), as figured 
by an expert statistician, is approximately 
$416 per year 

Depreciation repairs and gasoline come to 
about $268 


CYLINDER WALLS 
l 80 °to J 50 "Fi 


[CRANK BLARING 
H0°to 250 Fahr 


EXPLOSION 2000 *To 3000 o F>hr 


PIST0N HEADS 
300 to 1000 Fahr 


PlSfON WALLS 
0* to 400'rah r 



Ihcse High Ojh rating 7 emperrtfun * ( nine 
Rapid Destruction of Ordinary Oils 


This new lubricant resists 
heat and prevents rapid sedi¬ 
mentation. This means less 
wear, less expense, more 
power. 


Solid matter in your oil means Fnction and 
wear Fnction and wear mean expense 
Thus expense varies in direct proportion to the 
amount of black solid matter formed by the 
oil For this reason, ordinary oil runs up your 
repair bills, lessens your gasoline mileage and 
by shortening the life of your car, materially 
increases your depreciation costs Engineers 
state that fully 50% to 75% of repairs and 
50%, of depreciation are due to improper lubn- 
cation 

Veedol prevents rapid sedimentation and 
saves you money on three of the greatest items 
of expense 

The cost of accounting records of taxi-cab 
companies, bus lines and large corporations 
shows that Veedol should save you from $50 
to $115 per year on gasoline, repairs and de¬ 
preciation 

Since Veedol wears several times longer 
than ordinary oil, your lubncation bill itself 
will actually be smaller when you use Veedol 

If you are interested in saving money you 
will be interested in making your own tests 
of this remarkable new lubricant 

Get a five-gallon can of Veedol and make the 
road test described 


Where You Can Buy Veedol 


Progressive dealers everywhere have secured 
Veedol and can supply you Look for the 
orange and black Veedol sign 

Any Veedol dealer will give you a copy of 
the Veedol book free This book explains how 
Veedol resists heat and specifies the right body 
of Veedol for your car 

Each dealer is also supplied with a large 
chart specifying the right body of Veedol for 
each automobile, motor boat or motor cycle 

If, for any reason, you cannot get Veedol at 
once write to the Platt & Washburn Refining 
Co By return mail you will receive a copy 
of the book free, and the name of the dealer 
who will supply you 


PLATT & WASHBURN REFINING CO 
1807 Bowling Green Bldg New York 


NEW 92 PAGE VEEDOL BOOK FREE 

Write for the new Veedol book. The Lubrication of Internal 
Combustion Motor*. 

Thu book explain* the A B C • of oil refining and finishing 
It glvts fall Information rewarding the laboratory and practical 
service tests to which lubricant* are subjected before final ap¬ 
proval and shipment 

It describes and illustrates all type* of lubricating systems 
used in automobiles, motor-cycles motor boats tractors etc 
It contains a fund of useful Information and scientific facts 
dwcuasing lubricants and lubncation from many anal** 

This book also show* how the Veedol E ngineerin g Department, 
which 1* at your service i* helping car owners. 92 pages pro¬ 
fusely illustrated in color*, 

WRITE TODAY 
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WHITE The Standard TRUCK Product 


The performance of White Trucks in this country is so well known and their 
distribution so widespread that they have become a universally standard 
pioduct, bought without discussion ol their mechanical features In com¬ 
petition with other trucks their greater worth is taken for granted 

If the White Truck costs 1 little more to buy, it costs a good deal less to 
own, and tint is true economy It runs the longest and for the least money 


i*>» 
',v»v 

VWW 

Cw*i 


ONI r t.n \NI) PRUh lor Motor Trucks Pananca-Pacific 
International h xjx/sition San Francisco 




THE WHITE COMPANY 


CLEVELAND 


Largest Manufacturers of Comnwtciaf Motor Vehicles in America 
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These De Luxe tires are averaging 9000 miles 

—hauling sand and gravel in Los Angeles 

—As a contractor you demand tires that and yet cost less for upkeep by equipping the 
will wear long and carry the heaviest fleet complete with 

A._1. 1.1_A.1_1_i..1. 


—As a contractor you demand tires that 
will wear long and carry the heaviest 
truck loads over smooth and rough roads 
or over “no roads” as in the case of ex¬ 
cavation pits. 

—Get real tire satisfaction like this* 

“Wcwish to congratulate you on the ex< ellent ser¬ 
vice we have had from the Goodrich tire8 on our 
motor truck 

Wc are uning De Luxe pressed-on tires on all ut the 
trucks and the mileage service hag l>een most 
sntislactory ’ ’ 

—W H Allured, Los Angeles Motor 
Trucking Contractor, who writes the 
above is making his 5-ton Pierce-Arrow 
trucks do more work, carry larger loads 


I TTYTT wireless 

XJjL* LUAl^ TRUCK TIRES 

(Made in 5, 6 and 7 inch widths) 


— Do Luxe tires artimll} ledtu e the tost jm r mile c\ery- 
uhtie* Keodiiou, 111 “Die reusing Truck \ dilution” 
—copy on request 

The B. F. Goodrich Company, Akron, Ohio 

Makers of the Celebrated Goodrich Automobile Tires 
— , Bmat m th* Long Run * 

Service Station* and Branches in All Principal Cities 
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ASK THE MAN WHO OWNS ONE 



A Horse will Stand Still Just as 
Fast as a Motor Truck 


Map out your traffic so that it rolls steadily all through the working day, 
and you get the last penny of extra profit to be had from motor hauling 

At the same time you get the difference between a truck that keeps on 
hauling and one that keeps on stalling. 

For there are trucks and trucks 

The lame ones will stand up at the loading platform with the same swagger 
as the real ones 

But they won’t stand up on the road—and that’s where the real truck turns 
miles into money 

That’s where the Packard truck has squelched pretenders in more than 
two hundred lines of trade—on the road 

Which is not surpnsing 

For the Packard truck is built for the road, in the factory which has set 
the standards of motor vehicle progress for seventeen years 

Because of Packard experience, resources and lasting responsibility, it 
naturally is built stronger, simpler, more carefully 

And being a Packard, from motor to monogram, it needs less attention, 
fewer repairs, less coaxing -it will stand more shocks and hammering the 
year around 

It will haul more goods, over a longer time and at a lower cost than any 
other railless earner 

There is a size for every service From the swift, light one-tonner to the 
6K-ton dreadnaught, all are of the same advanced silent, chainless design 

PACKARD MOTOR CAR COMPANY, DETROIT 
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tireat Hrlialn rlKht* reaervrtl 

Uluttrated artlnle* inij.J u< t hn rrpr mIik od a Uin lit permlMlOD 


The object of thin journal (* to ttooid accurately and 
lucidly the latent sHrntifi( mcchanUal and industrial 
news of the day 4 a a i/vrA ly journal it it in a posi¬ 
tion to announce intwstiny developments before they 
are published clsctchtrt 

*1 he KiHtnr is ylad to hau submitted to him timely 
articles suitable for these co/wmni especially when suck 
articles um navuipantid by photographs 


Our Naval Secretary 

LL 1m not well with the Navj Of thlft fact 
thorn* of ns who mnki a cunful Ntudy of naval 
affui™ huvi long In i n nmvlutisj, and to-day 
th© country at lurgt In thinking or Baying the same 
thing Wc huve Home of the finest battleships and 
diHtrojtrs afloat, nml a ptrHonnel that Ih suond to 
none Ha\lng H«ld this, nt have wild about every 
thing that In to the good , for outHlde of our shljw and 
inin (pitifully Inadequate In uumterH) there 1 m not 
mtuh that vu tun jtolnL to with pride, ub an exhibit 
of pn paredneHH And tffitUn<> 

There are imn»> weak hih>Ih In the Navy Department, 
and It Ih h most lamentable and dlaconeertlng fact that 
one of the weakest of all Is to be found In the admlnla 
tratlvo unlitness of the very head of the Navy—the 8ec 
retary himself 

With the inhibit ext option of the |>OBitlon of Hecre- 
tary of Hlalt there la no public office that ealls for a 
U1RII of sutli all round ability experience, broudth of 
outlook and tut tfuluoHH us that of Se< retnry of the 
Navy Unfurluimtel}, It Ih In these very qualities that 
tlu present Mu retary 1 m linking Ami In saying thin 
we would havt It tltnrl) underntood that we entertain 
the kindliest filling ami a very sincere resist for Mr 
Daniels the man He is kindly iHrmst, hard working, 
and, we belli u, Is Blu<ir«Iv desirous of furthi ring the 
intmats of the Na\>- ho far us he tun do ho eon 
Blatantly with IiIh Inborn pnjudlres and hl« lnerudka 
We cowiptioii of the supreme, tin hui>erlnl demands 
of political exi»ediencj 

That Mr Daniels 1ms fulled to rise to the mngnifleuit 
opportunities of his iminIIIom Ih rather Ills mlsfortum 
than hls fault DnuhlUsH In Ih iih iwtrlotlc In the 
motives which ar< the tmiluspilug of hls administration 
as he knowH how to Ik 1 If IiIh usifulneHs has been 
curtailed and tin InteiiHts of the Navy lia\e suffered 
as the result of pnJmlktH horn of a HouKwliut tlrcum 
Scribed environment and u passloimtc belief In the 
supreme ueeesHlty Imposed h\ part* |k>IU— the fail 
ure, so far as h< In eorni mod should cull more for pity 
than citiKiirf 

But alas and alack 1 This Is not a question of the 
fortunes of om civilian (mints r of the great republk 
but of the wry life nml dcuth of that republic Itself 
and If the efficiency of our first line of defense Is Ik lug 
Impaired by the imffldemj of the gentleman who 
aboYe all. Is res|H>UHlble for maintaining our naval de 
fenscs, there Is u distinct call u|Kin IiIh self sat rifle la 1 
patriotism to bid him step down and uiuke way for a 
boiler qualified sm (esunr 

The present tetriturv is hwmpiied bj IiIh political 
obsessions Ho is more concerned us to whether the 
Wilson administration Is building u greater number of 
shli»c than did the ThD administration than he U 
with the question as to whether we are building enough 
ships to make the country safe HIh iuhiij pust state¬ 
ments bearing h|m>u thlw quest Ion are of record 

The present Secretary is hampered by his grossly 
mistaken Impression that there Is a breach between 
the officers and im n In the scrvIcH*—a lack of sympathy 
on the pHrt of the man wearing the shoulder strap* for 
(he enlisted man lie has said ko, not In ho manj words 
but by Implication hh when he suggested that the 
officers should mess w Ith the men or as when In the 
matter of ubollHtilng intoxicants from the Navv hla 
voluminous press noth oh and public speeches were so 
unbelievably taxless as to cut to the quick the proper 
professional pride of oirr naval officers, and run the 
risk of com c> log to the world at large the altogether 
false lmprewdon that hard drinking was prevalent In 
the mesa rooms of our ships. 

The present Secretar> Is hampered and the safety 
of the country Is imperiled hv Ids bitter prejudices on 
the subject of protttn made li\ private manufacturer* 
of shljis armor, gunR und mix at supplies The attitude 
of a wise and far Bering Hecretary to the private manu 


factoring concerns of the country should be one of con¬ 
fidence and friendly cooperation The Government Is 
not in the position to supply Itself, especially in the 
event of war, with a sufficiency of these products and, 
In the nature of things, never will be. Since It will 
always be largely dependent upon private enterprise, 
contracts for the Navy should be made attractive, and 
the Hecretary should cultivate the closest relations 
with the gentlemen whose Industry, ability and capital 
have built up our private yards and gunsbops Huh 
ns n mutter of fact, the present Secretary has treated 
these gentlemen with u courtesy so scant that It comes 
very near to contumely Ills reject ion of bids which 
were made, we believe, In gif goq^ fplth bus resulted In 
delaying for over fifteen months, the construction of 
two of imr4at«t bntt+rehtps*“thi» at the very time 
when the country la Imperiled by the relative weakness 
of Its battleship fleet 

Ah revealed elsewhere In this Issue, the great engl 
peering hoc letles are JubI now engaged In mobilising the 
private concerns for the defense of the country—how 
shall this venture succeed if the spirit of Mr Daniels U 
to pervade the policy mid shape the legislation of Con 
grew*? 

Trademark Legtatetkm 

ORTUNATHA for the business Interests of the 
country, every Innovation in the trademark law 
which Is proposed by one or another of our 
transient legislators in Congress assembled, does not 
heroine part of the law of the land Thefie bits of po¬ 
tential legislation drop out of a clear sky from any and 
every quarter Home are elaborate Hchemes eontemplat 
lug radical changes In policy More of them are s|>erific 
amendments relating to details, of hit or miss char 
uctcr often ill eoiiBldered and calculated to do Inestluia 
ble harm and little or no good 

Of the latter tyj>e appears to he a MU recently Intro¬ 
duced in the Henate, to amend the trademark law with 
the object of prohibiting the registration of a trade¬ 
mark whh h consists in the name of 'any rimrch re¬ 
ligious denomination or society, or the name by whUh 
nn\ church, religious denomination or soUcty U cone 
manly knoun or (alit d * 

l*kk up any magazine and turn to the advertising 
pages Om of (lx first things you nre sure to see is 
an txpcmdvo advertisement of Quaker Oats To be 
sure, the projxmed amendment Is not Intended to be 
retroactive, und would not affect trademarks already 
registered , but suppose the inamifut turers of this cereal 
were now Just applying for r<glslratlon and Lhe pre» 
ent Statutory Trademark J 41 W had already been 
amended as proisised, Imagine their loss owing to the 
refusal of tin Patent Office to register their trade* 
mark and their oouHeqm nt Inability to avail them 
selves of the protection afforded by the Federal C-ourts 
and tin additional lancflN conferred by the Slutuh 
to all of vvhbh liny nre entitled owing to their first 
adoption and continued use of the trademark in their 
business. 

Many of uh us© ‘ 8haket ” salt upon our tables dally 
and know the art It le by no other uuuu , nor do we know 
the name of the manufacturer \et thlH mark also, 
tomes within the prohibition of Ibis law which forbids 
tin registration of any murk which consists of ‘ the 
name l>y which any religious society is commonly 
knou n * 

Again the effect of such a provision is not limited 
to articles made In this country It applies equally 
well to goods Imported from l urope Perhaps no better 
established mark Is known than that which, dating back 
several centuries, identifies the cordials distilled by the 
monks at lm Grande * Chartreuse," prior to their ex 
pulsion from France to Spain This * Chartreuse ’* 
mark was unanimously confirmed to the monks by the 
Circuit Court of Appeals In New lork a few years ago 
Yet under this proiwsed amendment to the trademark 
luw no such business could again be gathered around 
the name of aVeligloua organization or church with the 
sanction of the Federal laws of this country 

Here again are international complications, since 
such a mark may be perfectly good and valid under the 
laws of France or Spain, for Instance, where the goods 
ure made, and yet the mark of origin, well known 
abroad, could not he protected by registration in this 
country 

This Ib but a sample of many bits of legislation that 
are constantly lielng presented to Congress by our Fed 
eral law makers. Most of them find their well merited 
death at the hands of the " Committee on Patents," to 
which all legislation relating to Trademarks, Patents, 
Copyrights, etc, is referred This committee has been, 
and should be, carefully cboeen from among the level¬ 
headed, conservative Congressmen, who realise the ex¬ 
tent to which the business of the country is built around 
and upon the goodwill associated with established 
trademarks. It behooves the business meg* of the coun¬ 
try to see to it that the wholesome check which this 
committee affords against hastily prepared and HKsojb- 
aideml legislation be vigorously maintained. 


r— Himriw SctwM 

atom or u»^A#»i^acw^a>n*i#i*, 
recently held In Waabtfcltab b4ve gat Mtg 
heard so frequently as fidght have been ex¬ 
pected. If the consensus of opinion In regard to the 
congress could be ascertained, It would probably be that 
the gathering was a success—with qualification!, The 
nature of these qualifications is, In part, represented 
the heading of an article by Dr William McCQengn. 
vice-president of the American Institute of Electrical 
Engineers, recently published In the New York Times 
The heading, which Is worth quoting, runs thus “ Pan- 
American Congress a Success, Credit Due to Visitors 
Rather Than to Our Scientific Bodies, Pan-American¬ 
ism. &UU Ah Undefined Expression." 

Without attempting to analyse the text of Dr Me- 
CleUan's Interesting article, we venture to set down 
a few comments suggested by the phrases above quoted. 
The Pan American Congress was a success, in the sense 
that It was fairly well attended, and that the partici¬ 
pants derived both pleasure and intellectual profit from 
It On the other hand, to any one Imbued with a love 
of true Internationa I ism In science, the geographical 
limits Imposed upon the congress were so illogical as to 
dampen one's enthusiasm for it There may be sound 
political and economic reasons for an Internationa) 
gathering confined to representatives of Latin America 
and the United States, while excluding not only the Old 
World but also Canada and the other European poe 
sessions in this hemisphere, but these have nothing to 
do with science Again, It would seem natural for the 
Latin American countries to hold Latin American eel 
entlflc congresses Above all, It is urgently desirable 
that the Latin American countries should be more gen 
ernlly represented than they have been In the past In 
scientific meetings of world wide membership, and in 
world wide scientific undertakings of all kinds. It is, 
however, anomalous and Inexplicable that the scientific 
men of l^atln America should enter Into any sort of 
union or alliance that Includes the United States but 
d«H*» not include hurop© Geographical proximity does 
not explain bucU an alliance, be<*ause the facilities for 
travel between some countries of Mouth America and 
Europe art actually tetter than they are Mween the 
same countries and the United States. Identity of po 
lit leal ideals does not explain It, because, In the first 
place, there ure true democracies In Eurotie und In the 
second some of the Latin American countries nre more 
oligarchic than democratic The conditions arising 
from the European war do not explain It because they 
ore only temporary The Tan American Congresses are 
planned to te u permunent Institution The next one 
Is to be held In Peru in 1021 

The criticism that the credit for the success of the 
recent congress is due to our l 4 itln American visitors 
rathir than to our own srionttfle bodies is—In so far 
as it is well fouiided—4]aBUy answered The leading 
scientific bodies of the United States were not consulted 
when the eongreHs whs planned If they had been, the 
extraordinary hi unfit r of holding the congretia In Wash 
lugton rolnUdeutly with the meeting of the American 
Association for the Advancement of Science in Colum 
bus would have been avoided Moreover, many srien 
tlflc men who attended the congress gained the impres¬ 
sion that the meeting was primarily a political rather 
than a scientific one, and it Is undoubtedly true that 
the political aspects of the congress overshadowed 
everything rise The keynote waa struck at the opening 
session, when the speeches, nearly all delivered by 
politician* and diplomat!, harped on "preparedness” 
and the Monroe Doctrine 

Finally, as to " Pan Americanism" being an unde¬ 
fined expression, there are many people who believe 
that it U not so much an undefined expression as the 
expression of an Incongruity, and especially so in its 
application to Intellectual affairs. That cordial rela 
tions should be fostered between ourselves and our 
Latin American neighbors everybody admits. That we 
should form a closer alliance with Latin America than 
with Great Britain, France and Germany—or, not to 
particularize them, with the countries from which 
chiefly we derive our culture and our traditions—Is a 
proposition from which many politicians and economists 
would strongly dissent, while to the average man of 
science It is simply preposterous. 

Following the same line of tbooght, we feel that Dr 
McClelland criticism Is beside the mark when he oon 
treats the facility of the Latln-American visitors in 
English with the inability of oar compatriots to speak 
Spanish. Spanish Americans have, in general, far more 
need of oar language than we have of theirs. This la 
conspicuously true In science The setentiflo men of 
Latin America learn English for the tarns reason that 
our scientific men ought to—but too frequently do not 
—learn French and German, via* in order to he aUe 
to redd a large rad Important body nf Sctondfio Uttoa- 
tore, a«l to hold Interco ur se with their colleagues to 
the cduntrM where science la moetiv ictfoal* com 
‘ntod. 
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TbciArmy Bills in Congress 


I T if Appropriate At this time to review the revolt* 
of the nationwide demand for prepared new a* re¬ 
flected In the attitude of Congress Three meas¬ 
ures of great Import have been published Senate 
Bill 4840, House BUI 12766, and the bill for universal 
training The first two, popularly known aa the 
“ Chamberlain Bill *’ and the “ Hay BUI/' respectively, 
command the Immediate attention of the people The 
effect of these measure* upon the Regular Army la 
shown in the following table 



Author 




Ised at 

Chamber Bay 


present 

lain Bill BUI 

Infantry. Regiments 

. 31 

65 

41 

(Cavalry, Regiments , , 

15 

25 

10 

Field Artillery, Regiments 

6 

21 

12 

Engineers, Companies 

12 

48 

27 

Coast Artillery, Companies 

170 

263 

222 

Totals, Including auxiliary 



troop* • 

87,240 

178,000 

156.000 


to 

to 

to 


120,000 

248,000 

172,000 


The difference between the first and second ljne of 
totals la doe to the system of maintaining skeleton 
organisations, the second line being the war strength 
to which the President Is authorised to raise the units 
at his discretion. The Hay Bill provides that the total 
Increase shall be made In four equal yearly Increments, 
the Chamberlain BUI extends the Increase over five 
>ears Although the Hay Bill contains some sops in 
the way of providing for training camps and rlfie prac¬ 
tice, it Is so defective In Its proposed orgaulmatlon of 
the Regular Army that It may bo dismissed as a meas¬ 
ure too amateurish in conception to merit the consid 
eratlon of thoughtful men. 

Except for the skeleton organisation, which our 
ablest officers condemn and have strongly opposed, the 
Chamberlain BUI, in so far as it affects the Regular 
Army is worthy of earnest support It provides troops 
properly organized for seven tactical divisions (troops 
of all arms In proportions best suited for war, aggro 
gating each about 17 000 peace strength and about 
24,000 war strength), for two cavalry divisions (troops 
of all arms except infantry all mounted and aggre¬ 
gating about 14,000 peace strength and about 20,000 
war strength) for coast artillery companies to garrison 
our foreign forts and to man one half the seacoast guns 
at home, and for the necessary staff con*. Tills would 
permit the stationing of one tactical division In the 
Philippines, one in Hawaii and one In PauHraa leaving 
four tactical divisions and two cavalry divisions in the 
states The excess (two Infantry regiments) over the 
seven tactical divisions are for service In Alaska and 
Porto Rica 

That Senator Chamberlain realised the weak point 
In bis bill Is evidenced by the change proposed In the 
enlistment contract He proposes that a soldier, who 
by diligence and aptitude shows his fitness, may be 
furloughed to the "reserve after oue year with the colors 
Instead of four, thus offering an Inducement to enlist 
for a short term to young men who do not look with 
favor on four years in the ranks, and also hastening 
the formation of reserves to fill up the regiments in 
case of war 

And the need for some action la urgent The reserve 
clause of the present law is Just beginning to be ef¬ 
fective , but at the best, under existing conditions, we 
can hope for only 10,000 men to pass to the reserve each 
year At that rate it would require seven years to flli 
up the skeleton companies, troops and batteries But 
with the changed enlistment law we may feel certain 
that, at the raft of the five years required for the 
Increase, there wJU be reservists enough to enable our 
regulars to take the field at full war strength—a quar¬ 
ter of a million trained soldiers. It may be asked 
what we shall do if attacked In the meantime This 
hat been covered by authorising the President to make 
the entire Increase at any time war la Imminent 

The Chamberlain Bill then proceeds to authorise the 
Prteidq&t to organise and train, at any time, a volun¬ 
teer force of about 270,000 troops. These are to be 
United States Volunteers, entirely separated from state 
control, and governed by the same roles as the volun¬ 
teers of 1869, who gave so excellent an account of 
themselves in the Philippines. In other words, a truly 
federal cltiara soldiery The state troops are author¬ 
ised to Join this new force, and this, the General Staff 
believe^ is tbs only plan, not involving an amendment 
of our. Constitution, which win tfeoomfctlsh the much 
desired MandlSAtioQ of the mlUtf*. * 

Booster Chamberlain stopped there, he would 
hare bee* ds ss rring <* anqualified praise ahd gretl- 
taft* H* woe# hive Ptetefttefi the first thoroughly 
thqnmfct-wt mtthtey tagfcatten ever laid bate** Con¬ 
crete* Hftfi |i% fcdlafiaft to tbs WU a grovtsfa* tat the 


universal training of cmr bo^rs, he would have fulfilled 
the cherished desire of our military experts and of an 
ever-increasing number of our leading citizens. 

Unfortunately, he has put In his bill, as a “ rider,” 
a ml litis project which contradicts the prim Iples of the 
volunteer clause above referred to and which cannot be 
too strongly condemned Considering the able legls 
lation marking the first part of hi* bill, this appears 
to be one of those unhappy compromises which some¬ 
times mar congressional action The portions of the 
Hay and Chamberlain Bill* relating especially to the 
militia, while differing in detail, are so nearly Idea 
tical In effbet as to indluite the same guiding hand 
We have all heard of the militia lobby In Washington, 
and we are forced to the conclusion that It has sue 
ceedcd, through political pressure, in having adopted a 
plan not desired by the best and, It Is believed, not by 
the majority, of our militiamen 
While the last part of Iwth these bills purports to 
give the central government greater power to control 
the troops maintained In the states lrr fact they can 
do no such thing impressed, apparently by an opin 
ion of the Supreme Court, dissented from by our ablest 
constitutional lawyer Justice Story In a case where 
the powers of the general government over militiamen 
who refused to obey a constitutional call of the Presi 
dent was being determined, the framers of this bill 
hqye assumed that the decision of the Supreme Court 
as to the general powers of the federal government 
might be extended to cover the following, and the bill 
so provide* * 

That only certain classes shall be eligible to appoint 
ment as officers of the National Guard ,, 

That Its officers shall be appointed by the President, 
That the general government shall prescribe the 
number of drills, ' 

That the general government can require the Na 
tlonal Guard to participate In maneuvers 
That the President may prescrllie the special units 
to be maintained In each state, and may require a re¬ 
serve for each, 

That when Congrqws has authorised the use of the 
land forces, the National Guard may be required to 
perform any aervlco within or without the continental 
limits of the United States 
AJUof the uIk>vc arc desirable, and are necessary to 
complete federal hart Ion but the bill expressly states 
that the National Gqard shall be a division of the 
militia, and consequently loaves It subject to the pollt 
♦'leal evil* of state control FOr the Constitution has 
expressly reserved to the states themaelvea the right 
u to appoint rat HUn officers,” to u train the militia,' and 
** to govern the militia when wot In the service of the 
United Staten” The Constitution also definitely pre¬ 
scribes when the general f government may call the 
militia into Its service, I Uniting It to * repelling Inva¬ 
sion,” “suppressing Insurrection/’ and “enforcing the 
law ” 

Plainly the bill 1 b nqt constitutional, the first contest 
cannot fall to show that The danger in the prenent 
situation is that the states will acquiesce In the 
abridgement of their rights first because the federal¬ 
ization of the militia la recognized us being a desirable 
thing, and, second, because It Is proposed to pay the 
militiamen from federal funds In this way there 
will become tautened upon us a system which will 
endure only so long as those affected desire It to con 
tlnue Our military strength would be fotuutal on 
shifting sandBi Nay—worse than this State politics 
have always governed the militia , this bill proves 
that state politics shall control our national defenses 
The influence of state organisation*, acini military and 
semi political, maintained and encouraged by federal 
funds, will soon become too great to control, and with 
Increased strength will come Increased demands, both 
for preferment and money It Is Idle to say that the 
militia has changed As long *a the states Coritrol, and 
finder onr Constitution they must control, the militia, 
there wllL be the same Inherent defects. The pressure 
of statfc influence neotetltated the replacement in 1869 
of tha state volunteer* by federal volunteers over whom 
the central government had full power An. army can 
be efficient only ichen there is one oommonder^n-chief 
It is to be hoped that Congress will neither be de¬ 
ceived nor browbeaten lnto m^king this grave mistake 
when the way U so clcarty before it There are 
few Americans to-day so blind as not to realise that, 
for natlowl security, we heed five things, all of which 
must he considered together 
First; A strong, well balanced and fully manned 

*r*4. 

Second t A standing Army of sufficient strength and 
so organised as to furnish a reasonable garrison for 
each of our vulnerable ou^ylng possessions, and to 
Itave at boms a tores which, in connection with onr 
Navy* win hold an enemy from our vitals for a period 


sufficient io permit the mobilization of our citizen 
forces (the Chamberlain Bill provides this) 

Third A federal t UI/< n ariu\ organized and so 
trained that thret inontliK umiuiuirx wilt fit them for 
war w rvlcc (the \<*lunieei i In iih( of (ix ( Immhcrlnin 
Bill provide* thin) 

Fourth A nvstun of unlvtiKul training of our 
youth, to renne ut the ago win n (he\ t nit r hummus or 
professional life tin training to Ilf tlum tn Jw of 
feetlve service to the nation If It Im uttaiked (tin 
ChambcrlHln Bill for universal training of tin citizen 
forces provides Ibis) 

Fifth Tlie organization of our great rcKovmcs w> 
that they <ould be utilized In war under control and 
without waste 

We wlnh for pc me but pome like all oilier desirable 
things In to ho obtained and iissuied only b\ window 
effort, and sacrifice Tin oiganl/Htlon pi oj rased for 
the defense of this countn In tin nhnu program 
would probably prevtut anv nation from hi rlousK urn 
side ring an attfuk upon us and riwuild wc be attacked 
It would serve to limit initial disaster and give assur 
ttnee of ultimate victory Incidentally, It would cost 
no more and probuhlv ultimately loss than the js>lit 
leal Frankenstein of < onfuNlon and Inefficiency which 
threatens this nation in the militia sections of tilt bills 
now before our l otigrc ss 

New Industry Formed Through Supply of South 
African Talc 

AL( or soaiiHtoni In now Im Iiik mIiIjiimmI regularly to 
Groat Britain from South Afrb a a development In 
the Industry width hnN takm place since the beginning 
of the European war The South African talc In Ixdng 
supplied from Ihe Bnrbtrton district but It Is also 
found In Rhodesia The Jtritlnh amt South 1 ftUan hx 
port Oazfttt stubs that Its discovery la almost a 
romance, and irnyq u tribute to tin patlomt and per 
severance of the niHn who was solely responsible* for It 
For over six years states tin Journal pnulouslv men 
tinned, the mun continued UIn jtrospeH ting work, often 
in the fate of ridlt nle and more frequent I v of calumny 
Tltua the enrlv history of thi Rand repeats Itself To 
day the mun who huH <hvtlo|>od this industry bids fair 
rapidly to become a lnllllonnln for trench chalk Is a 
eoramodltv that Is ust^l In cntirmtais quantities in ft 
UiUltttUdf tff diverse InihiHtrles and the only limitation 
to tlio demand for the South Afrit an produit will la 
the difficultv of hc< tiring the tonnage South Africa 
and the motherland w 111 be tbi rldur for what but 
for the Huns would right]v ht rtgnrded as a oonsn 
tlonal discovi ry of uuiiMial niHgulludt 
The Unit ini States however is not only the largest 
producer hut also tin largest consumer of tab and 
soapstone In the world and although producing nnuh 
more talc than all of the otinr nutlonH eoinbined, this 
country Imports some of the finer gtadt* from France 
and Ituly The quantity picxluc-ed In the United Staten 
lu Util, as retried by the United Slates Geological 
Survey was 146 271 short Ioiih valucsl at 2S0 620 
New Vork is the hading prodncHr w’lth an output for 
1911 of more tliun r>4 |>er cent of the total production 
Of the United States and far outranking all other states 
except Atrmoiit which has In reeiut venrs greatly tn 
creased, hnvlug a produiflon In 1912 and 191H of more 
than half that of New York Of the total output In 
4918, by far the greater portion, 147 529 short Lous whh 
sold as ground talc, 238 tons as pcndls or blanks for 
making guH tips tic and 1,504 tons whh sold rough 
hh it came from the mine 

Method Determining Oil and Ream in Varnish 

R ESULTS of «\|M riTncntH to find the ltest method of 
ileterminlng tin oil ant] risin in varnish have lam 
published hv the United StatcH Bureau of stundaids In 
Technologic Baiter No 95 vt ral mt tlusls art ellstusstMl 
but the conclusion renehtnl l»v tin Bureau N as follows 
The proposed metlnMl for the di tt nuhiatinn of oil and 
feslu Involving estnlliratIon by the Twltthell or Wolff 
methods the use of elht r a* solvent nft< r «sterlfleatlon 
ami cHirroetlon of the Ugurts by appropriate factuis 
gave results width were stift^Iently Hecuralt for prat 
tical i>ur]»OHts nnd appuir to he the best method so 
far devised for general u^e 
In explaining (he situation that led to these experl 
ments, the technologic jmper states that In spite of the 
fact that several me thesis have been published for the 
determination of oil and rosin in varnish there has 
been a noticeable luck of Information regarding the 
accuracy of the results obtained due largely to th« 
failure to test the procedures with varnishes of known 
composition and history It was considered desirable 
therefore to obtain sueh Information and to devise If 
possible, a method whRh would be satisfactory It Is 
shown bv the Bureau that several methods to be found 
In the literature are not reliable for all types of oil 
varnish. 
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A Successful Experiment 

How Two Brothers Found Skunk Farm 

By H. D. 


w: T 


riTH h 11 aeri of ground srul an outlay of about 
hundred dollars, two brotJierH of Trumbaueri* 
vl!le Pa have nimli a murkori huoccsh of an expert 
inent lu akunk farming I^ant Poll they w>Ul no lens 
than 700 akunka for breeding purpones to buyers in 
the Weal In Canada and In Europe The prices re¬ 
alized nveraginl »1cv* n dollarn for iohIoh or funnies <»f 
the first grade him! tight dollars for second grade aul 
mala The latter were sold mostly for donn stU pur 
1 >o»h»k, the skunk lit lug the finest mouse r lu the world 
Hmi an atTutlomde |st viluii deprived of his objection 
able m( uiih of oflVnm 

The* atory of tin H\uu.ssful experiment wltb skunk 
ifllslng as u buslm ss \n told by the brotln rs In a most 
Inti renting win 'Pin \ had alwnvs from hovhood, Ihhui 
fond of trapping In tin w Hd < oiintn around thilr native 
tillage, arid ft \\ hobs and u»rn< rs of the wood* In that 
iwrt of Kticks < omit) w ir< n«fe from the trapper* and 
thilr dogs At (hat Him tluv trapped everything trap- 
pnbb, cl»l< fly {toKNiiniH i imuih minks mid musk ruts. 
Hut the buslmss was a pool mu for nil thi farmers 
of tlu \loinlt\ hunted (lu little Ridmals to death and 
whin coons wire pint oil under the pro¬ 
test lou of the law and tlu field beeftiuc 
still more limited it scare ih ]>nld to Htuy 
out all night aftir the little fur bearing 
animals for the suke of tin small amount 
IHild for the i>elt» 

But one day Inspiiatlon <auie to the 
tiappers through thi capture of an uu 
usual bag of skunks The brothers i ar 
rlwl homt no less than scvin of this fur 
Ih wring animal All weit females and 
this gave tlu id tluir big Idea They de¬ 
cided to cage the wvi n skunks and Iioikj 
for interesting developm* ids In the future 
Their hopes were abundantly realized, for 
<\er> one of the sewn captured skunkH 
turned out to lie a prim The first to 
prove the good fortune of the trappers 
pnwenteil them with seven little skunks 
at a litter and the other six e*uim nobly 
to the mark until the seven skunk* 
trapped In the winter had Inc re uses! by 
the spring to thirty neve u 

With this substantial colony us a l»e- 
glnnlug the brothers started their farm 
They now keep aland 200 skunks in the 
pens, adding to the captive breeders from 
Him to time hv excursions to the neigh 
lairing woods for fresh stock 

Tlie pens wt re easily made The 
brothers twilight six halts of Im h mesh 
wire at |15 a bale boarded the floors and 
made the pens water proof by tur roofs 
Thus wen the skunks provided for for ull 
kinds of weather 

In the curly days they lost a few of the 
animals from Illness due to ignorance of 
the projier kind of feed for them, but more 
from lsiys of thi mlghlsirhood who raided 
tlie pens at ul^ht until the skunk breeders 
i aught ou to the fact that the animals 
wire not digging their wuy to freedom In 
some mysterious manner, as was thought 
hut wi re be ing assisted out of cuptlvlty 
by two legged depredators Blnee this 
truth dawnod upon the brothers and they 
were able to take prope r precaution* to 
guard against it there ha* been very little 
loss 

(jro had to be takin to keep the nnl 
mala proiierly fed, for If hungry they 
would not hesitate to attack each other 
If left for a long time without food It 
would he a *as© of the survival of the 
tittist In the pens, fur the skuuks are can 
nlbals of the worst kind and do not heal 
late to kill and u\t their own Immediate 
relatives if drivin to It by hunger 

Occasionally the skunk breeder* found 
they had trnppesl a Tartar In the shape of 
a fierce and vindictive malo who would 
live at peare with no one There was 
never any eholer but to get rid of one of 
these flgbti rs for every skunk In the same 
iwn would lie (hewed up In the struggle 
that followed Ms Introduction to what 
had previously l>een a i peaceful and con 
tented family As wounds on the animal 
spoil the fur, which is too small to permit 
of much scarring of this sort, It was found 




mg a Profitable Business Enterprise 


A pair of skunk*. The om *1 the left I* almost 
all black 



Skunk* on top of their cage* with nothing 


them from escaping 



wire to watch newcomer* carefully when a akuuk fresh 
from the wild* wa* Introduced to the colony ft ho 
showed flgfat at the start he was promptly banished to 
the wood* from whence be came, or his pelt left hang¬ 
ing In the drying shed. 

Early in the three years* experiment that the brothers 
hare been conducting it was found that the profits of 
skunk farming lay not so much in the sale of the pelts 
as in the sale of the animals themselves for breeding 
purpose*. The Imreaaing demand for skunk skin for 
purpose* of feminine adornment and protection induced 
many persons throughout the country to start skunk 
farms, and the establishment of those farms made it 
possible for the breeder* to derive a brisk trade 
in the animals thunselves. As the skin* had not been 
selling for very high prices, this departure in the bud- 
peas was the beginning of a satisfactory return for the 
breeders. 

The skins that are most valuable for marketable 
purpose* aro those that are free from white marks. 
The brothers found the scarcity of Mack furred skunks 
one of the most formidable obstacles in their way when 
they first started the breeding business. 
The animals trapped were for the most 
part strongly marked with white and these 
were so mnxipular with the pelt dealers 
that It wa* not possible to get more than 
2G cents for the very heavily marked, 
while |2 20 was the highest price paid for 
skins that showed but a little trace of the 
white marking 

Bo the brothers set to work to eliminate 
this particular obstacle by careful breed 
ing Selecting the nearest to all black anl 
male they could procure^by trapping, or 
which came Into their poss ess ion by the 
births In the caiiUve colony, they bred 
these, and In time they have succeeded 
In obtaining an animal that is almost 
all black—the only white marking* are on 
the tips of the ears, these being so obscure 
that the skin* would almost sell for 
totally black. But the skunk breeders are 
not yet satisfied they are determined to 
procure an animal that has not the Slight 
est trace of white In its fur So confident 
are they of their ability to do this that 
they declare it will be an accomplished 
fact in a very few months. 

Mean while they have found a market 
for the marked skunks by creating a de 
raand for them as pets For this pur 
I*me they are preferable to the all Mack 
skunks, for, as can be gathered from the 
accompanying Illustrations, tho white and 
black animals are very prettily marked 
When there is added to their pretty ap¬ 
pearance the affectionate disposition of the 
animal when It come* to know Its owner, 
and the fact that It Is death to all kinds of 
household pests, its value In domesticity 
can be estimated. For the white and 
black skunks sold separately as household 
pels the two skunk farmers have been 
getting eight dollars each. This is a 
sort of side line with than for the farm 
era and boys in the vicinity trap the 
skunk* and sell them to the brothers for 
five dollars each. After a Httle simple 
operation for the removal of the scent 
sacs the brothers can then sail them at 
a handsome profit Thera is a steady de¬ 
mand for these "safe” skunks, both from 
city dwellers and from farmers and others 
who want them ar&xnd 8 m hnuss apd the 
barns to keep, vermin away* 

According to the breeders, there is Uttte 
fear that a stout kept around a farm win 
m the swam* It certainly wtti it t 
Is not fed property, but Scoordf^to these 
experts the skunk that is fed regularly by 
its owner w*u not trattde tbs 
rather U win keep to tfm bestt* and ctdr 
roam tfl a md at might fa search of rtbi, 
mic* and insect*. 

The bfttbers estimate the best e£ J&fr 
tag sootw off fid start* ft*kyspirte 
bfabirn gM n« W 
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\ OOOftDOKi to tlw font aUtMcBt 
/*«fgriy XQ&faJtiQ pttfM tttqpenl dkfly 
tM *bows tore in the United 

flute* AM the** m fully 1€UX» of thee* 
sfaowplae** to operatic D*rkness i« 
c*jfintlil to iwxmfal display, and thta 
needful giocan bat boon abused more or 
\m teriewly. To avoid these ooaae- 
gnence* the law* of acme state* require 
that the picture theater* be Illumined 
«very 1C minute* during the ehow The 
reel* are highly Inflammable, and panic* 
occasioned by their conflagration hare 
more than once caused tfare loss of Uto. 

But now, the nkw to the successful de¬ 
velopment of a satisfactory translucent 
screen, it la not only possible to greatly 
legsezi the hazards incident to a darkened 
showpiece of this sort, but daylight 
mortal are practicable In other words, 
with the screen Id rented and developed by 
John F R* Troeger, pictures can be pro¬ 
jected without the usual enveloping gloom. 

The ball can be fully Illuminated, In¬ 
stead of placing the projecting lantern in 
the theater and among the sportsters, A mode] 
the translucent screen makes It feasible 
to locate this apparatus 
back of the theater and In f" 
a fireproof room—a single 

opening in the interrenlng J * / §7 • / 

wall sufficing for the pro- yf V|T1^ * rtf 

jectlng rays to reach the \ I i 11 D 

screen In front of it Bhould i 9 fl R H I 

anything go wrong with the / i 911 i 

lantern, there would be I |||| I 

nothing to alarm the au II M H n 1 S u 

dience, f I 9 H H 8 1 

This fireproof screen, be- \\ IJLp 

cans* the light rays pass on 
directly to the spectators 

and because of the nearness Ft 

of the projector to the £* l.-Corraoy *wt*c 

^ Z -7 * th« plrtur# rtji directly « 

screen, permits of a very 
high Illumination of the 

Image, contrary to the usual white screen and the 
more remote lantern Further, because the surround 
lug atmosphere Is lighted up the eyes are not taxed by 
the contrast between the ordinary darkened ball and 
the more or leas damllng white screen. Besides this, 
the spectator gets a more realistic picture and one with 
but little distortion, no matter where be may sit in the 
bouse. This Is due to the texture of the surface of the 
Troeger screen. 

The front of this screen is marked vertically by very 
fine ribs or prisma, and these serve to show the picture 
with but little lateral foreshortening, even when the 
point of view is well off to right or left The pictures 
besides, are truer to Nature than the photographs on 
the films. That la to say, they have more depth 
and are not marked by 
that M flatness “ so com¬ 
mon to moat motion pic¬ 
ture displays. 

The camera Is a one- 
eyed Instrument, and 
two eyes are necessary 
to get the double Image 
which produces the 
sense of depth. The 
projecting apparatus 
ordinarily simply re¬ 
produces the flat pho¬ 
tograph. But the ribs 
on the Troeger screen 
Blv* oar two tym th* . |ht . tf . 

tnuwM w« «w v “ w *.. *7 * MWI 

aocusteued to, and thus Mads 

we get the so-called star psMi 

eosoopic sffect which nature 

intends we shall have when . . ■■. 

viewing any object that has 
form and net flatness. 

For educational purpose* 
a transtaoect screen of this 
character lg much to he de- 
■Irea, beeewe It permit* tbe 
leatom 4ft m We MtfUoee ■ . 
ui On* tft Vrenete «j» 
p«ap< At ttU ttee. ■ .~4E ('' 

tte .j^nttWii. Xtofttion it 
ftpt%4» <kjt afrft eaneupt, 

%2S££322- mr 

gUd ^U. MMJ 



A model of the new motion picture s crew In which the projector Is placed In 

the rear 


Testing die Tensile Strength of 
Different Materials 

T HE accompanving illustrations are of 
particular Interest In that they clearly 
show how u kIiihm iuIk* in shattired when 
subjected to ext t hmIvc pressure and also the 
efftx tn of an e\tt‘hwivo lond on a steel cable 
Tlu IhrtP Illustration!* of the glass cube 
show the artldt b<forc and after the test 
The cube nuusured 10 bn hes on all sides 
and w Ithstond a pre esuri of J <H>0 000 
pounds or Jit 000 {vouihIh jm r wpnm Inrii 
The (ubt hm It apiHiircd afUr tin U*<t U 
shown In two views one of vhldi slums 
tbe rtinarkubb sbHttt ring «(Tret of tin 
pressure ( ubt h of this kind are ustsl as 
Insulators for masts of wlrdtss millions 
and must supiiort stviral tons wd^td 
Tlu remaining UIumI rut Ion r< prt st nt h 
a 3*4 Inch stn 1 tnidi one stiund of whit )i 
fulled when a load of 0.17 000 ]H>uuds was 
applletl to the inhle 

The tests were rnuiU on (he lar^t 
Emery teating marhlne at th* Bureau of 
Standards \\ nshlngton I> r 

The Current Supplement 

T Hh Kunu (xmditloiiH that art bringing 
Industrial proHixrltv to this toiiidn 
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Faatarea and prfadpl— invohfsd hi the mw motica picture screen 

Kig 1,—Corrajpit^J «urfse^ of tb« screen Fig 3—Illustrating tbs brosd principle upon which the ribs or prleniM » 
the picture rtjf directly sbesd ivna os both sides. Fig 3-—Getters! plan of s thoroughly safe motion picture lusts 

tlou made possible by the tranelucebt screen 

white *cr«.n «nd the Expodtion of Artificial Limb* and Equipment for other *^ l,lc thBt ,s 
because the surround U-ti . , , tratwi the construct 

) eyes are not taxed by MflnHftftltrtllf Them munition that is l*li 

try darkened ball and FpHE Russian Embassy at Washington annountvs artillery duels that 

> screen. Biwides this, *■ that a prosthesia exposition ia living beld at Petro- in Europe 

ic picture and one with grad this month In connection with the exposition relation to the (hem 

rher® he may ait in the there will be a competition of inventions and appliances of light. This issut 

re of the surface of the In the making of artificial limbs. The prises will con article* on fifwfl No 

slat of money awards and will be of different (lasses. this instalment bei 

irked vertically by very Space will be given free of charge at the exposition Illustrations, of the 

rre to show tbe picture and exhibits will be allowed to enter Russia free of iugton The valuab 

tenlng, even when the duty U concluded Find i 



Flaw «f tea gtaM aba after being 
sitleetoi to a g rea agr e sf 
k imoi umip 


Oka cube before being subjected to 
pi ware «eet It m e asu re * ten inches 


*K btee* In teameter* after Wig «bjeded te a lead ef W 7 A 00 pounds 


I Industrial proHfxrHj to this tountri 
arc also Unding to liu ream 
prices—not that the reasons 
■ ■■ ‘ -■■il Vift 3 are applicable In the chhc of 

S?- most food supplies, but l*e- 

rj cause the wily merchant 

se I »es u is>n the lncrca sed 
^ /7ilV\ prices of war materials hh 

/i/|\v\ a pretext for boosting the 

/ // \\ \ price on ivirythlng else 

/ / / t \ \ \ Such lielug the conditions 

***** however, the article on hood 

■uiftiwwwn Hclcction, for rational nud 

economic living. In th<_ <ur 
rent Issue of the seirNTiru, 
n American Supplement No 

1 the ribs or priimin •««t 2100, for April 1st 1010 

'c motion picture IdmUIIh _ 

will be of universal tut crest 

High Fxploaiic fthclln Is tin 
other arllriG that is timely, for It desirllas und lllus 
trates the construction of the various kinds of um 
munition that Is l>eing used by the Allies in the terrlflt 
artillery duels that are so toustanllj lielug fought 
In Europe PftofoeHcmtatri/ deals with restarthes in 
relation to the riiemienl reactions caused bv tlu m tton 
of light. This Issue contains anotlur of the series of 
article* on Sttmo Noted Zooloyitnl Paik* the subject of 
this instalment being a dew riptlon, with numerous 
Illustrations, of the National Zoological Park, at Wash 
iugton The valuable imper on Light and /Uitmfaaffon 
U concluded Finding 1 our Wag at Mght Without a 
C7t>mprtfi« will appeal to every soldier ixplorer and 
traveler In unsettled regions, and also to mnnv othirs 

It Is Illustrated bv n 
number of diagrams. 
Ifamr Standuida in 
Fhotonutrg dtals with 
tlu in ceHnitj for 
a rt liable basis for 
mt usui (ments of light 
tbe conditions to t>e 
met and fiut* relating 
lo the lamps used In an 
extended Investigation 
Otlnr nrtkles of bilir 
est in tills isHin liulud* 
lupittT — Vht tiolu r 
King, Wound uwt 
Collection of Rubhtt 

. . , , Turbine Blading mid a 

Tl«w of the gtoM «*• after d , m <)H)||nQ u Thc n< 

promote*. Aowin* the Qf a Uoving 

SutterlBS effort lulomohUe Mhul 

- Rondonia ” 

J T Is proposed to give this 
name to thc region of 
Brazil lying between the 
Juruena and Kadalra rivers 
■a In honor of Col Kondon 

who was associated with 
^ Mr In his famous 

Journej down the M Klver of 
Doubt, nud has done so 
much other admirable work 
mm * n ®*Ptarlug and building a 
telegraph line through the 
Brasilian wilderness The 
new name for the region 1* 
if *37,000 pound* a most acceptable one 



Another view of the glaM cube after 
the preeaure teat, showing the 
teattertag effect 
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SCIENTIFIC AMERICAN 

Naval Consulting Board’s Committee on Industrial 

Preparedness—I 

The Comprehensive Plan for Mobilizing the Nation’s Industries for War 


A KIlLA'T talk by h mcralier of our KtatT with Mr 
Howard K ( oflln, ( halrinan of tint* (-onunlttee on 
ImhiHtrlrt) Prtqmrexine'NH of tbe* Nn\al ( ouxulllng Board, 
enables um to prmnt tin following summary of the 
plan uud wopo of tin* work of thin committee 

It wan reuliicod at the very outset tlmt the problem 
of mnal and military pupniPtliiiHN nunhc^l itself Into 
tbi military and tin indUKtilttl stele s and that as the 
military wide whh tot 3 efficiently takrn rare of by 
the nun at tin lit ads of tho (Hpailnunta of the Army 
unel Nayy ho tin indiiMtrlul wide, when It tamo to tbe 
quiftiou of tin* mobilization of tin halUHtrlal strength 
of the nmntiy whh that with wlilth the nuinhera of 
Mr < ollin a < mmultlee on Indued rial Frc pare dome whh 
I mmediately (oncer nod and for width It win sikh. hilly 
qualified In tin oplnloti of tin tlialriimn tin coum 
of the. Fur«>iM*an War during tin past twtlit\ month* 
b»a cntlnly up**it our pm on* t l\od notions of war 
fare, and ttu ptohUm has \tr\ largely nettled down 
to a quistion hm to width of two eombatnnt nntlons 
can fnstoHt and for the greatest length of time fec<i 
the nettHHiirj HiippJy of niuultions to the nit 11 on tilt 
fighting line Md( by side with the mobilization of 
the profemdnnnl fighting men we have seen the mobll 
lzatlon of the men, woimn and thihlrtn of the nation 

In tin production of tome one or otln r of the multi 

tudlnoiiN supplies width must flow without let or bin 
drums to tht aim lew at the front The quint Ion of 
ultimate military sutt*eMH in one uot imrelv of the 
ability of tht professional fighting men of thi Army 
ami Navy, hut of the ability of tht IndUNtrial bruins 
and tin skilled hands of the whole eltls«*nrv of the 
country If the nation is thus to back up the Army, 

the work must lx* largely done In the time of im aOe— 

we eannot wait until the thunderbolt of war strikes 
The work of the committee has imturall> resolved 
Itself luto thm stages The first Is t»> determine t\ 
aetly what the toiintn tnu amimpllsli in making 
munitions the second is so to appb that knowledge 
that the whole of the manufacturing plants ran be put 
ut the aervlcf of the Oo\ernment and tbe third Is so 
to organise skilled labor that such of it hs is required 
will 1 h> retained In the various Industries and not 
rushed awav to the front as hnpptned ho disastrously 
In the allied countries during the early months of the 
war ‘ From the wuj things lm\e been shaping Ihem 
nelves during this war,’ said Mr (ollin * It looks as 
though the skilled mechanic of tlu future will win 
the wars of hlB country, and (hat the banker, If you 
like and the lawyer will lie merely tbe men wlm will 
carry the guu to the front, there to s»orye tlu useful 
purpose of eaunon fodder M 

In laying out Its plnn of eamiwlgn the ( onimlttee 
on Industrial PripHredmss realised that the work of 
tabulation aud udiulnlstratlon would have to be In the 
hands of tbe engineers of the country In nnswer to 
a letter of President Wilson to the presidents of the 
leading technical organisations of this country namely, 
the mining civil, mechanical, electrical and chunk al 
engiiuHTs' societies, a member of eae h society in t\ery 
state In the Union was formed Into a latard of directors, 
which provided a Ixinrd of directors of five men in 
null stHte Serving under them are thirty thousand 
of the skilled engineers of this fount m The first work 
to l»e done In these engineers will lx to tolled: coni 
pbte data ns to the IndustrUs of tlu country Tills 
will la done h\ means of prlutial forms in nnni dunce 
with tho protedurt and practice of tlu United States 
IViisUH Ofik'e The census will affect from thirty to 
thlib the thousand coma ms, and It will seune from 
them fl liUsliiesH tnuntorv of tlu character whiih any 
business man wmild Lcquh c 1 e garding any eoueorn 
wltli whhh hi Is going to inter into business relations 
Kwh form will have filled in the name of wane con 
corn regarding which lnfoinmtlon Is sought and It 
will la* passixl on by the state directors to the field 
engineer who is assigned to gather data regarding that 
partltuliir plant 

\ e ry considerable Impetus will be given to this inove- 
imtu b\ tlu bonit\ ooh|K*ratlon of the National Cbaui 
l»er of (oinraeree whiih has addressed a referendum 
to the ihauilverH of commerce throughout the United 
states wlikh im hides resolutions that coincide very 
closely with the preigram of the Committee on In 
eliistrial Preparedness When the Inventory whjeh will 
Ik made probably during the month of May 1h com 
pUte, the ue\t tnsk will Ik to get the industries which 
have beam enumerated Into such shape that they can 
efficiently do the work required Mr Ooffln state* that 
there is not a manufacturer In this country who can 
start on quantity production of shells within one year 


after the receipt of an order, unless he has previously 
done shell work In his plant—in other words, tbe man¬ 
ufacturers hate to be educated In the production of 
munitions, and this in times of peace. War time de¬ 
mands are such that It will lie impossible to provide 
suttie lent goy eminent owned plants to meet them A 
certain number of (lovernment plants we must have, 
and they should be scattered through the country 
They should act as educational centers and clearing 
houses for sikk .1 ficatImm and blue prints, but in any 
future war 6 f magnitude It is upon privately owned 
plants that we should have to depend It would be 
a positive calamity if legislation in Congress this year 
should merely create a larger Army and Navy and a 
few munition plants, and then settle down under the 
conviction that the country is prepared. 

As at present determined, It is proposed to givo 
small annual orde rs for munitions to each of the selected 
plants, wild munitions to lie made according to Govern 
ment s|xs Blent Ions nt such time in the year as may be 
convenient Everything connected with this order will 
bo done exactly as it would be were the order a war 
order of one hundred times the magnitude The work 
will ho educational The purchasing department of 
the company will lenru where to buy materials, the 
rannufatluring department how to handle them, and 
make the necessary Jigs nnd tools, equipment etc , the 
inspection department will become familiar with gov 
ernmcutul iusi nation the engineering department will 
become familiar with Government blue prints and spec- 
lfluitlons the Ann will become familiar with gov 
trnmentftl methods of lituelnesa and the shipping de¬ 
partment will know how to crate and ship the finished 
article 

An Important phase of the work of the committee 
is the lalmr question, as affected by the proposed or 
ganlratlon, which will insure against shutting down 
of plants, and will guarantee employ ment to the maxi 
mum number of men e\en when war is being waged 
The ground will be cut from under the people who are 
forever finding out that there Is ft munition lobby at 
Washington for It is proposed that the Government 
ahull place orders upon some suth basin as that of 
umt of production plus a reasonable and agreed upon 
profit and with this understood and with the further 
understanding b\ the mechanic that he Is defending his 
country Just as surely and honorably when he tends a 
lathe, swings a sledge or pours the hot metal Into the 
mold, as If he W'cre behind a machine gun or rifle In 
the trenches, the skilled Jubor of the country will rally 
to the cause of National Preparedness 

The question of the quantity manufacture of war 
supplies is uu intricate and complicated one, and full 
of surprises Absolutely fundamental to such work Is 
the provision of an enormous number of measuring 
tools and gages —h very speciul Hue of manufacture In 
which only three concerns are actively engaged at the 
present time, namely, the Pratt & Whitney, the Brown 
& WhHrp and the Greenfield concern. These three have 
found lu comparing estimates that to produce two 
huudred thousand shells per day, which Is the amount 
under contract for the Allies at the present time, would 
require in gages and measuring tools alone an Invest 
me_ut of from seventeen to twenty million dollars. The 
delay In the delivery of American made ammunition 
to tlu Allies has been due largely to the lack of these 
gage*« It is impossible to state the average time 
connuiue*d by American concerns In producing the ma 
chilliry aud tools necessary to commence production on 
foreign orders, but many of the best known factories 
in the United State* have been Ht work a year on 
the problem without produdug sufficient finished prod 
uct to be worth Inspection So much specialized knowl 
edge and skill Is necessary In proeludng war supplies, 
and particularly munitions of war, that it may be said 
to be a new art, and before the vaat facilities of the 
United States can begin to wreetle with the problem 
of taking up this new art on an extended icale, It U 
necessary to start at once and well In advance of any 
possible conflict, a thorough and widespread system of 
education 

As showing the extremely special character of the 
work which Is tailed for tu producing Implement* of 
war, Mr Coffin Instanced mtatu testimony given be¬ 
fore a special board In Washington, during which, In 
speaking of the modern military rifle, the expert wit 
ness stated that in the manufacture of the new model 
Springfield rifle the receiver alone, which contain* tbe 
bolt and firing mechanism, require* 120 separate and 
distinct operation* before It is finished, which means 
that 120 gages must be prepared before tbU part of 


tbe rifle can be made Furthermore, these gages, bo* 
cause of the wear due to abrasion, can be used only for 
from 8,000 to 10,000 gaging*—they must then be 
scrapped. 

Mr Coffin U of the opinion that as the result of 
the placing of orders for munitions for our Army and 
Navy among the largo number of firms that will be 
selected throughout the country* there will be a valu¬ 
able return to the Government In the way of useful 
suggestions by the engineers of tbe various works for 
the simplification and Improvement of the plans and 
specifications 

The Magnetic Hand 

N EXT to the irreparable loss of an eye, doubtless 
the loss of a hand In the most serious affliction 
that can befnll a man, particularly If the person thus 
mutilated bo dc(>endent upon some handicraft for hts 
livelihood The artificial limb makers have done much 
to restore symmetry of appeurunce In such cases, and 
even to enable the victim to perform the ordinary actlv 
Ities Incident to daily life and certain forms of work 
by means of suitable prosthetic apparatus But It has 
remained for the electro-technical engineer to provide 
him with a subniltute which is not only capable of 
grasping and holding, primary functions of the hand, 
but supplies a strength equal to or In excess of that 
which inhered In the missing member 
At a recent meeting of a committee of the Uuloa 
of German Electtotecbnlcians. Dr G Kllngcnberg 
urged that the Union endeavor to extend the use of 
electromagnetic apparatus for crippled workingmen, 
particularly those In all the Iron trades, and In a late 
number of the Zeitarhri/t dcs Vcreinc* At $ Dcutschtr 
Jnffcnicure be descrlt>e« such a device. The sheath 
which holds the arm stump is attached to an electro¬ 
magnet Instead of to an ordinary artificial hand or to 
a prosthetic tool holder This magnet Is bell-shaped 
and mounted on ball hearings (kugollg gelagert) so 
that Its grasping surface Is adjustable to any position 
desired It U capable of being fixed firmly or may 
remain movable with a slight degree of resistance 
Thus It obviously simulates the flexibility of the human 
wrist It is connected with the necessary source of 
current by means of contact plugs (Stackers), and 1 b 
thrown into the circuit by a motion of the sound arm, 
of the foot of the chin, of the whole body, or of the 
stump of the Injured limb itself. It Is then callable 
of grasping, lifting, and moving any article made of 
iron or having an iron plate suitably attached And 
since the coupling Is flexible, the workman Is capable 
of handling a great variety of tools, which as a rule 
do not even require to be specially modified, since tbe 
magnetic hand Is capable of grasping the Instrument 
In any roqulred position If, for example, a file is to 
be used it is placed near the i>olnt of tbe latter and 
clings there as soon as the current is on. Carpenters* 
tools, such as a plane, are provided with a suitable 
iron plate to provide a grasping surface A stamper 
at a stamping maehlne (Stanser) can handle Ills work 
even better than with tbe natural hAnd, since the sheet 
to be stamped can be grasped by the smooth upper 
surface The strength of attadiment may be graduated 
to almost any desired degree by using magnets of dif 
ferent slses. Various modifications permit special 
forms of grasp os required, e p, by pincers or tougs 
(Zaiige) It is even possible by a combination of inag 
nets to produce the action of the elbow joint, of the 
thumb, and of the four fingers of an artificial hand. 

While this Instrument Is chiefly intended for use in 
large plants where it Is easy to obtain the necessary 
current, sufficient power for the ordinary movements 
of the limbs can readily be secured by means of a 
portable battery Dr Kllngenberg urges artificial limb 
makers to avail themselves of electromagnetic power 
by this and other device*, and also emphasises tbe lm 
portanoe of action to prevent individual patents from 
monopolising suth devices to the disadvantage of the 
public welfare. 

Dbcomy ef New Aabeatoe la the Tfkamel 

T HE recent discovery of fibrous asbestos occurring 
In gouth African rock formations in which asbestos 
has not heretofore been found, Is reported by the Amer¬ 
ican Consul stationed at Johannesburg, It 4k of » sMTVk 
and superior character, and one which, it is thought, 
may hare an important bearing on the asbestos In¬ 
dustry It is said that ti* available quantity is eon. 
siderable, that it 4s of a new color, mostly goUtya 
brown, of a greater length than any mltiml flfert 
previously known, and of good weaving Otregftfcu 
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<Enmatumh«trr 

[Th$ editor* *re not tx*pon*ible for *tatment* made 
in the oorretpondence column Anonymout communP 
notion* cannot U con*idered> but tk * name* of oorr#* 
tpondents will bo withheld token to detired ] 

Sooth American Trade 

To the Editor of the ScrowTtric American 

A great deal has been said and written about captur 
Jng the South American trade from the Europeans, but 
how much has actually l*en done will lx* seen lu a 
very short time after the war Is over We have had 
IS months with a clear field but later we will be up 
against every kind of olwtacle both ns regards trading 
and shipping The Germans British, French and 
Italians know the South American trade from A to / 
ami having established the strongest luniks all over 
the republics, and having the assistance of subsidised 
ships, they will be in a position to return with fresh 
\|gor and fight to the last ditch lu the way of under 
cutting prices of goods and steamer rates The most 
important link In the chain Is undoubtedly tbc strong 
banks already established there London, Berlin Purls 
mid Home have old establlsht d branch*s which co\er 
practically the whole of Brarll Argentina ami < Idle 
and after many years of trading they know almost to 
a dollar how much credit to allow cm ry custom* r is it 
likely that onr newly formed banks can find out a Ann's 
<r«llt from the foreign banking houses? Not much 
'Hils knowledge can verv often only he gained by dear 
experience and lessons Also these banks have laytime 
accustomed to give their customers very long t reditu 
which Is a thing wo have In the post flatly refused to 
do With us It has been a case of Here nr< the goods 
where Is the money? It must also be remembered that 
the largest South American r<publics ha\e been \er> 
heavy borrowers from England, Germany and France 
for many years and their go\erninents have many loanB 
still to pay off, also most of these countries have n 
fluctuating exchange which make it very necessary for 
an Importer and exiwrter to study exery detuil of the 
countries 1 politics, t rop* and financial ups and downs in 
order to carry on his business without severe losses 
Nearly all the big frurupenn banks nud trading houses 
have their clerks In specially healthy loralitlea and 
have excellent quarters for them and In this way the 
clerks are all together and < hu assist one another both 
in the office and In their re< reatlons The majority of 
the European firms are old established or new Arms 
that have bought out old ones these companies know' 
all the little fancies of different customers their native 
and home clerks have in mnny cases been with them for 
years and it Is one of the surprises of Mouth American 
business Arms to see how long they keep their em 
plojees. One of the principal reasons for this is that 
the foreign firms pay good wages and look after the 
welfare of all their clerks These employees know the 
language and customs of their customers, many of 
whom are large coffee Tazeudelros in Brasil cattlemen 
and grain men lu the Argentine and nitrate of soda 
mine men In Chile These customers are very large 
employers of cheap labor and they buy immense qnnntl 
ties of every conceivable kind of supplies and tbelr 
credits are good for long time notes Again all these 
Importing houses have most of their head dorks out 
from the home office and they are all taught Mpuuish 
and Portuguese thoroughly l»cfore they arrive In the 
country Extreme tact Is needed to deal with the Mouth 
Americans They are the most polite people I have 
oxer met Politeness comes next to religion with them 
and It takes hours and sometimes days of patient at 
tentlon and waiting on some of them to gain their 
goodwill, confidence aud trade One of the first words 
for anyone trading there Is to thoroughly understand 
the Portuguese word Amanhfi which means to morrow 
and Is generally used and means dou t hurry me I 
want time to make up my mind It must not be for 
gotten that although the people of the cities are very 
lavish spenders, the bulk of the lnborlug classes are 
very poorly paid, as almost all the outside laborers of 
the interior are given small wages and a piece of land 
and sometimes a small share of profits, wo it comes to 
be a case that about 75 per cent of the Imported articles 
must be cheap and attractive This Is the reason that 
Germany has made such Inroads Into British trade 
Britain made a good solid article built to last and 
Germany made an attractive cheap article which ap¬ 
pealed to the low paid workers of the fiountry It has 
long been one of the principal drawbacks to American 
trad# that our manufacturers and travelers did not 
thoroughly understand the language of the country 
also in many cases the different business and credit 
methods of each. It is no use for a man to take a few 
lesson# to Spanish and Portuguese and go down there 
and uy to *41 them goods for cash when they know 
they can go to ttwtr Own troden ftud buy exactly the 
■awe Atwrtcaa good* from tbe Qerm&n and Britlab 
on tay tbreogb flw bank* who have trotted 

them for yMM» The South Amertceu bualDeee man it 
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extremely sensitive and honest and It takes many 
months of patient lal>or to find out each customer s 
whims If we are going after this trade li is high 
tlrno we taught Spanish and Portuguese in all onr high 
schools Nut many of our thousands of high sthool 
graduates know a single word of the above languages 
and once the l>o\ leaves school he hna missed his finest 
chance of learning u language The future market of the 
world Is Mouth Aimrlra and it is absolutely lUMessary 
to learn both Portuguese and Spanish a» Spanish Is 
useless In Brarll und Portuguese Is of ns little use in 
the other Spanish speaking countrlea When the South 
American hue a little uiumv to spend he tnkra U1 h 
family to Paris, Jxjndon Berlin and Rome when lu 
bus his exclusive clubs and hotels and tlu\ hikihI 
thousands of dollars and are very often wtll t_ntcr 
tulned by the European side of the firms they trade 
with It 1 h all very wtll fur our Government to make 
protective alliances with these republics hut that will 
not help trade Irade has to be gone after and worked 
up and then held against the Btrongrat comistltbm 

1 see that a cotopauv bus been formed in New ^ork 
and Boston with a capital of $10(KM)000 Now If the 
Government would only pay a bonus for ev<ry ton of 
ixjsirts and a siuull lamas for every ton of lmi>ortH to 
hih1 from Nouth America carried In American bottoms 
It would glu our si earner men sonic encouragement 
without some help It seems almost hojn less At present 
things look prettv good, hut one of the principal dlffl 
culties Is to obtain u full cargo both wu\h (an we 
do thnt l At present we can, but nfter tin war when 
the steamship lines omo more become thoroughly or 
ganlxed (and do not lit us imagine It will l>e nny half 
measures) tiny will In* more thorough than ever lx fort 
All th< Miropean eountrios have tin lr large fast pas 
suigt r steamers that an* floating pnlnt'ea Tiny art 
smaller than tin liners coming to New York but in 
mum rases have far sui>erlor accommodations Then 
these lines have another fleet consisting of slower largo 
raiwdtv < nr go boats some of which enrry a few pas* 
wngc*rs at lowt r rates Then the British nnd Germans 
have small shallow steamers that go up the large rivers 
and dodge along the coasts and pick up targes for 
the larger steamers 'Ihcse steamship cnmiMiiles had a 
prt tt\ good understanding between themsehes ls*fore 
the war and even though there is war Mwcen them 
now it is hlghh probable those rings will Is* renewed 
to a certain extent In many cases cargo tramp stearin rs 
are chartered for a load of coal or goods from 1* uroiw 
to Month Amerhun ports then load up with a full cargo 
of coffee hides or nitrate of soda for u T nltod States 
port then load with grain for Europe I notice that 
nearly every American steamer has gone into the 
European trade and sailing vessels Into the South 
American trade Would It not have lieeu more profit 
able ultimately to have paid more attention to Mouth 
America and have had American steamers carrying 
cargoes from South American ports instead of having 
almost daily arrivals at our ports of British tramp 
steamers with full cargoes from Chile, Arg* ntlnn and 
Brasil In spite of the fact that England is at war’ 
It looks ns If England for one Intended to hold on to 
her trade in the Mouth Let us make our start at once 
or we mu> hang up the sign “ Too 7 ’ 

h Anihckhon 

Hebngo Lake Maine 

Durable Lead Coating of Iron and Steel 

To the Editor of the Scientific American 

A letter received by me from the United States Consul 
at Bolivia and Peru Mr Donaldson says that the Great 
Northern Railroad Company and the fruit, eu sldi>* 
ping companies there complain of the speedy destrm 
tion of galvanised roofing shectH on thdr buildings 
In vour supplement issue of Januarv 1st, No 20H7 Mr 
II B C Allison gives among other processes of covering 
iron and steel goods sheets, etc the Ijohiiwnn prongs 
it belug a supposed good lend sheet for roofing purposes 
Lead covering {pure lead) would be the ideal sheet for 
that market hi Mouth America Mr Allison describes 
the Lobmauu process fully, and it says, thnt after clean 
Ing the sheets, the sheets are put in a bath containing 
hydrochloric mercurial nud ammonlH The metal hath 
consists of alloy metal*, now it has been found hi 
tropical countries, near the sea coasts particularly, that 
any roofing sheets having a mixture at metals covering 
or spelter elnc itself that any metals fruf pure lead is 
soon oxidised Having spent most of my life, as a 
coater of iron and steel, I know from re|x>rta from 
different sources that this is correct Anyone Interested 
in the part had coating , may please correspond with 

D R Jenkinh 

Youngstown, O 

A Billion Dollars! 

To the Editor of the HcuirnMr American 

A billion Is a thousand millions, but this definition 
does not give a satisfactory conception of its magul 
tude, and It is necessary to find some way to make It 
clearer for if, before this world's war a million dollars 


349 

was spoken of only with awe, a billion dollars has to¬ 
day at a Jump betomt nn *\c*iyday expression in 
modern tlnaiKlal topics 

They suv tin nuth Is Pi million miles from the 
sun hut wo uinh iNtund ninth 1 m 11 «i win n we are 
told that ihi earl h Is dlstmil II Mk) i nrth diameters 
from tin hum lids unit of sooo miles (tin earth 
dlumettr) IhIiik mnrir rn uh 

Hun-* lit uh ti\ a kind of qualitative and quanti 
tative ninth win of u bllltun dollniH bv nn usuring It in 
time weight ami labor 

1* tfi iintf 

In tin y<ni of our I iml 1P01 mi the JPth of \prll 
at 5 li JO m AM, w* would lmw votupUtM u billion 
dollais if, at each and t w r\ niinuU a dollar hud Ixhu 
struck and addi*d t*> I lu plk until that datr 
The length of the aHliumunUnl ol solur vt»jir lx ing 
taken as 3d5 dnvs, 5 litmrs 4S inimit*w nnd is h* < oiuIh 


It fclves u ytar of 5J5lMs s uilimit a 

Mlnult a 

525,948 8 min X UK)1 \tars - tHH)hlJTJ(V 

1 your (calendar ytar of U15 davai — F *JT>IMK> 

1440 min (24 X 00) X 119 du\* _= 171 W 

00 mlu X 5 hours Un» 

ami 20 


1 000,000 000 

An to a eight la gold 
A gold dollar weighs 25 N grains hunt 
25 * X 1 OOOOOOUfiO 

-^ — l 0S5 71 1 |«nimlR avolrdu|)olH or 

7 000 

1045 long tons a gold train of ^ome loo f rt Iglit tars 
1 # lo HOfk 

It repnwnts 200 millions wm Ulng-tluvs at $7 00 
l»«*r (lay 

I dm i no Bet kfr 

Washington 1) < 

Experiments In Use of Niter Cake 

I N the senrt h for a Hiibstilute for sulfur!* at Id nev 
erMl of the mills In 1 orkshln England have carried 
out a number of exiHrlimnts in the use of niter cake 
The ptiriHwe is to nnploy It In vnrh»UH nitrations In 
which sulfuric acid is ordinarily UKtni The yorkthire 
7Wf, uf Leeds savs that from tin results of these ex 
perlmeuts which have all Itet n made on n working scale 
it Is evident that nltir take can be used In place of 
ordinary sulfuric acid for the txlracthtu of grease from 
i ither wool suds or piece-scouring suds for the rt fining 
of grease for the stripping of rags, except perbapa 
where light dye» nre sulwequeutly to be used and for 
dyeing rags in the shoddy trade more especially whore 
dark colors are being used 

The 7 *o»t states that certain dlfflculticw In the use of 
the cake are presented hut that these can be sur 
mounted Tliev nn (hlellv dlffiftilty in hnndling be¬ 
cause lu largt r quantities as the rake contains only 30 
I«*r cent of Us weight of pure sulfuric acid draining 
of (he acid liquid In storage nud handling and *diffi 
Hilty In transportation It states that tlu ljest method 
of using the cake is to dtssolvt it In hot wattr bv the 
aid of steam nnd to use this solution while Hill I hot 

New Apparatus for Controlling a Ship from 
the Bridge 

D ll K ITO manager of the * nglnc works of the 
Mitsu BLshl Ducky aid him) > nglnc Works at 
Nagasaki Jhisiii has lim nted an apparatus for <*ou 
trolling the movi meats of a ship dlrectlv from the 
bridge so states the f omnurrt Kcpwtii This inven 
tion In likely to have tlu most tar reaching results and 
will undoubtedly Ik* adopted by shipping companion in 
all irnrts of the world The devhe ch»cs awav with the 
neccssltv of telegraphing instruv tlons to the engine- 
rtMim The new apparatus whhh enables the officer on 
the bridge to regulate the valves or rev* rse tin engines 
directly can move the ship at will in the ttuu it usually 
f ak(» the tiiglinsr to receive the message b\ mrans of 
kQe telegraph indicator 

The new apparatus prevents the jiuHHibllltv of mis 
understanding Hnd ermr In case of mthhnt, disputes 
frequently oesur lietween the brldM hihI eti^lne-nMim 
as to the indlratlon of the ingine tthgraph Tbe tic 
vice may 1 h* u«e*l with great advantage in foggy weather 
or In going in and out of a harbor or In anchoring 
The great* r mobility whhh n ship thus Httalns will 
often enable It to avoid a collision The racing of 
pro|H*llerH In stormv weather frequentlv raufies great 
damagf to tlu engines This howiver Is said to be 
privtuted bv *hi new apparatus The navigator ran 
adjust the engines Instantly before the big waves are 
encountered 

Unfortunately details of the new device are uot 
available at the present writing It is known however, 
that the device Is worked by ele*trlcltv and that in 
rase of defect it can readllv In* detached and the en 
gines worked In the ordinary wav This change does 
not require more tbau three or four seconds, according 
to re]H»rlH 
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Modern coal tipple, showing weighing house and Inclined plane 

In the earlier period of coal mining in thtn lountry Ip Home oiwb only 80 per rent of the 
coal wmb recovered Imkr the Lmit current prattle* wi are recovt ring 85 to 90 per et nt 


Electric mine locomotive pulling trainloed of coal 

It 1b largely by the uae of Improved mining machinery that the average American miner 
produce! something like three time* aa much coal annually a* the European worker 


Preparedness for Peace in the Mineral 


Industries 


What is Being Done to Eliminate Waste 

By Stuart B Stone 


W HEN the rilling force* of the Old World first lot 
loose the dog* of war spreading frightfulness and 
carnage over half the globe bun 1 new* America stood 
aghast half stunned, afraid to move, to buy to build, 
to employ Stock exchungcs dosed, wheels and spin 
dies slacked motion pay envelopes dwindled Then 
gradually the truth began to dawn upon our tradesmen 
and producers that the end of the world bad not >et 
come First came th< spurt of war orders, later to de 
Telop Into n continuing flood Thm It 
was realised tJiat, while great trading 
and manufacturing nations hod put down 
the yardstick and the monkey wrench for 
the wilier and the hand grenade, the black 
and brown and yellow peoples whom these 
warring nations had been accustomed to 
■apply still required food und raiment, 
things to work with and things to play 
with, and were ready to buy these things 
—from nation* not at war The American 
consular agent, the American commercial 
Mleaman—and particularly qh regard* 
the mineral Industrie* the American 
chomUt and engineer ami metallurgist- - 
got busy The result In 1015 was an ex 
port trade of $3,550,000,000 exceeding the 
1014 figures by TO per ceut, and breaking 
all previous records. 

Secretary of the Interior Lane recently 
■aid 

W tth the exception of one or two minor 
minerals, the United StHtes produces 
every mineral that Is needed In Industry 
and this can be said of no other count rx 
We produce (W per cent of the world's 
output (if i>etroleum (Ml i»er rent of Us 
cup!>er 40 i**r ^ent of Its coal Hiid Iron 
and 32 jar (*ent of Its leHd and rim We 
can build u battleship a rullioad or a 
fat ton eutirtl* from thf products of 
Aim i !< mi uilm s ami fou sts lo r( pU uNh 
th« soil we huM phosphorus In ulmu 
daiHH potash Ih known In t \lst In the 
de|Hwlts of Starks lake ( nllfoinlu and 
In ulunlte (liiKwIts of which art found In 
several stati* und nitrogen <un Ih c\ 
traded fimn the nlr bx cheap lit dm elec, 
trie power So that we um ftxxl the earth 
and keep It sustained And to trnwn nil 
this we have water power that tan be 
made to geuerate perhaps us much us 
00 000 000 burue-iwwer 
The questions now being asked are 
‘IIow <nn this nature favored nation lie 
r< ndi ml t oinim r< lnlly near lndej>endent— 
oelf supporting with tidy surpluses for 
exiwrt> How is this new and lucrative 
world trade to lx held?” “How shall 
Made In l S A continue to be Been 
from Mamlulax to ( nllao** ’ “How Bhall 
we prepare for ixhcc' 

This tH.o lx, Uom, ho far a* the mineral Industries 
are (onterued onlx bx economical efficient and honest 
methods of production utilization and distribution 
The present cry for mineral conservation only ao 
centuate* and accelerate* the movement which really 
received Its first notable Impetus from the Conference 
of Governors called by President Theodore Roosevelt 
In 1P0S Up to tbut time, It has been said, the nation 


was lighting Its cigars with ten dollar bills, skimming 
the cream of It* God given resource* and throwing 
awa\ the Hllgbtl* leu* rich residue spending its atu 
pendous mineral wealth with the abandon of a drunken 
sailor scattering coin the first night ashore A little 
coterie of Roosevelt’s lieutenants—men like Joseph A 
Holmes, Gifford Pine hot, James A Garfield and hral 
erkk H Newell—kept the sentiment moxhq, and the 
Idea bus made progress steadily since that time Two 


bureau* of the Department of the Interior— the Bureau 
of Mine* and the United St&t» Geological Survey— 
are doing notable things for the mineral industries 
In discussing mineral waste, Dr Charles U Parsons, 
chief chemlat of the Bureau of Mine*, has summarised 
Waste* In mineral production and treatment are of 
many kind* In the process of mlntng,4aome of the 
material Is inevitably left in the ground, being of too 
low grade to work with profit, or being neceseary for 
roof supports In the form of pillar* lu ore dressing 


and ore concentration the losses are often startling, 
and in spite of advances In the la*t few years, this 
field offers broad opportunity for the investigator 
Many ores formerly of too low grade to pay for oxtrac 
tlon are now source* of wealth and care should be 
taken to leave low grade deposits lu position for future 
development whuaver conditions warrant The dost 
from stmks mid chlmnexs of all kinds Is often not only 
a great waste of valuable material, but Is one of the 
great evils of modern civilization Lossea are caused 
b* the use of material entirely unfitted for the use to 
which It Is put Failure to use resources, 
the value of which is unknown, gives rise 
to w onnmtc inefficiency New forms of 
mat him rv will reduce costs, and entirely 
feasible precautions will lessen the danger 
to life and limb 

In the past there has been great waste 
In the mining, transportation and use of 
coal In the United States Much of the 
mining was carelessly done, and It Is estl 
mated that fully 2,000,000,000 tons of 
anthracite and 3,000,000,000 tons of Mtu 
minoUH coal have been left in the ground 
in mull a manner that the possibility of 
its future recover* Is problematical 
Y\c are the largest consumers of coal In 
the world using 40 per cent of the world's 
annual production Probably not over 11 
pc r cent of the energy In coal Is effectively 
utilized the remainder being lost through 
the Inefficient v of the steam boiler, the 
steam engine and the electric dynamo It 
Is estimated that the holler scale In loco- 
motives alone in this country means « loss 
of over 15,000,000 ton* of coal annually 
One of the efficient methods of conserv¬ 
ing our coal supplies Is through the util 
Izntlou of water power Furthermore, the 
development of the ga* engine, by means 
of whkh energy of fuel can lie utilised 
without the Intermediary loss Involved In 
generating steam, Is rapid The scientific 
control of the combustion of coal under 
boilers 1* greatly increasing the amount 
of energy actually utilised, but the losses 
of carbon that 1* still pouring from our 
chimneys defacing building* and land- 
suiiiea, are Without Justification. 

Nearly three fourths of our coke la 
nmde by the wasteful beehive process 
Slight!* over oner fourth 1* manufactured 
in ovens of the by-product type, whkh, 
permits recovery of gas, tar, ammonia/ 
benzol, and other products. The value of 
recoverable products wasted ln^ beehive 
ovens in 1018 was estimated at $4b,000,000 
Another #00 roe of waste 1* the coke 
breese la the coke region* where tha 
old method Is used, the broeae, which would make ex* 
cellent fuel for hot air furnaces in rfeMettoes, lies I n 
Immense piles* unless Indeed It is burned aa tu^ m 
made * 

The total value of tbs 611 and gas produced tu the 
United States for the oa^end*? year 1814 w*s aoeiftaii 
$$00,000,000, The totalwaste in pH #1* 

industry probably amounted to $80,0004)00. Mktitral 
$as 1* pn Ideal fuel whkh hpa been grossly wasted Is 



Burning of 5W)00 barrel oil tank, struck by lightning at Tuba, Okie. 

Ftrei from Ughtolof or other c*ubc* have multed In enormoui low of stored oil or oil 

from flowing well* 
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oft* KM* *rom 4W|OUU|000 to 600^00|000 «tibtc fe*t of 
fc*# teen WMtod 4kily, 80 per cent of which might 
h*re be$& Miliy preventable The Bureau of Mines 
estimates that through lt« efforta $15*000,000 worth of 
natural gaa baa been saved In the tingle state of Okla 
boat. More efficient utilization and the prevention 
of much waste will prolong the life Of the oil fields for 
many yean* Vast deposits of oil shale In Utah and 
Colorado, which can furnish 10 to 60 gallons per ton 
of rock, constitute an enormous undeveloped reserve 
of petroleum, and Investigations by the bureau of 
Mines and the Geological Survey are un 
dcr way looking to the ultimata utilize 
tlon of these reserves Formerly kerosene 
was the chief product sought in the dls 
filiation of petroleum, and Immense quan 
titles of the lighter and heavier fractions 
were thrown away Now, however, al 
moat the total output of petroleum Is 
utilised as gas, gasoline, naphtha, benzene 
kerosene, lubricating oil, asphaltic road 
material, and carbon for electrical pur 
poses By means of the processes recently 
discovered by Dr W F Klttman, benzol, 
toluol and other compounds used In the 
manufacture of dyes and high explosives 
can be extracted from crude petroleum 
I>r Klttman has also devised a process 
which will enable refiners to Increase the 
output of gasoline from crude petroleum 
200 per cent or even more 
The metallurgy of Iron has reached a 
perfection beyond that of any other metal 
The poorer ores are being re served In a 
condition available for future use, the 
methods of the blast furnace, the steel 
mill, and the foundry have been rapidly 
attaining high efficiency, moat of the 
waste gases and the flue dusts are being 
utilized, and the slag Is converted into 
Portland cement at the rate of about 
8,000,000 barrels a year Immense as is 
the available supply of Iron ores of 
present-day commercial grade in the 
United States, it Is not sufficient to pro¬ 
long production for many decades at the 
rate of increase In consumption of ore 
that has obtained thus fur Means should 
be devised for the utilization of the titan 
Iferous ores, of which th« re are Immense 
deposits not now available by reason of 
the metallurgical problems involved 
Many millions of tons of low grade sill 
eeoua ores lie unworked in the Binning 
ham district, which the Bureau of Mines 
has shown can, by fine crushing and 
washing, be concentrated profitably 
There Is an opportunity for Invention of 
processes by which ores may be smelted 
electrically by the uso of cheap water 
power or reduced by tho use of fuel oil 
in regions where good coal Is scarce 
There are also excellent arguments in favur of en 
couraging imports of iron ore from Cuba and ^outh 
America, as a means of increasing trade between the 
United States and those countries and of conserving 
the ore supplies of this country 
With the advent of the steam shovel, improved min 
lng methods, and recent advances In concentrating, lm 
mouse low grade copper ores are now worked at a 
profit Three mines alone now produce about *100 000 
000 pounds of <*opiK*r annually, worth at 15 ants pir 
pound, $45,000,000 Under tho mining and metailur 


gical methods of 20 joars ago, this wealth of mpper 
would have remained in the ground The extraction 
of copper by h}drogravlty concentration lias at erased 
about 70 per cent This means that In the United 
States about 840,000 000 pounds of copper went out 
with the tailings In 1914, which, if not recovered moans 
a loss of about $51000 000 a year Almost inestimable 
losses of sulphur, arm nk, bismuth, et< are now tak 
lng place In the Hue dusts and fine gust r, but there 
can be but little doubt that these will be controlled 
In time 


la proportion to out put/the Ionhth of rim are prob 
ably greater than those of anj other metal Generally 
speaking it is probable that less than 50 per etut of 
the zinc reaches the form of etsdter 7Inc mining is 
frequently done on a royalty basis, an arrangement 
that means great waste''because tho lessee naturallj 
takes out the ore paying the greatest profit and haves 
the poorest ore behind without reft rente to Its ultimate 
loss The losses continue In the utilization of xim, 
especially In the manufacture of brass, In whhh the 
annual waste amounts to more than $4 500,000 half 


of whh h Is preventable It has been estimated that 
15 000 pounds of rim (HUijn dally up the stacks of the 
brass casting shops In Wntoihun, (onnectlcut, fllom 
In treating gold omh b\ umnlgumntion followed by 
<junidatIon about 00 jm r cciit--und In Nome Instances 
00 jH?r ant—of tin j,old <on1<nt In now move red 
Since 1K00 by tlu use of dredgrs lurul\ an Aim riant 
Innovation about $100 000(VOO In gold has been rc 
covered b\ nwoiklng gray* In ni working gravels that 
were too low In gold to be pmflt ihl\ mined by nny 
other mi thod Th< mu gmirmmnt tnllroad into th« 
inU Hor uf Unsku Nliould no <ln ajM n amts 
that wtiny plnais fiom whhh tin mum 
of the gold bus ban taken urn be rc 
worked and tunny pillars that could not 
bi piollltilth worked 1 m fort will now con 
tribute to tin output 
Vast qmintlths of low grade complex 
oreH, tarrying sll\tr with loud, copfxr, or 
sdm an now unworked in flip metal min 
ing stab h of the west because of the liuk 
of prootswN b\ which thi metalH can be 
recovered at a profit InvestlguttmiH are 
In progress under the direction of tin 
United States ('eologlcal Survey i nd the 
Buram of MIuch to determine the extent 
of these ores and the possibility of develop¬ 
ing prot“tw*es for treating them profitably 
Experiments are being conducted by the 
Bureau of Mines for perfecting details 
and chcaiMUiing the cost of cyanide treat 
mint, which in the Tonopah and other 
districts has permitted the treatment of 
low grade ore* which otherwise could not 
profitably have been shipped to smelters 
Every effort should l>e made to search 
systematically for platinum In tho placer 
and ore deposits of tho weate m states. 
New devices on gold dredges are saving 
mu< h more of the platinum than hereto¬ 
fore, and further improvements seem 
likely British and American capitalists 
are beginning to develop the platinum 
deposits of Colombia, in South America, 
the refining of which in this country 
would be a boon to the United Ntates 
The United States consumes more tin 
than any other country in tho world, and 
at tho same time produces practically 
none A domestic source of supply la 
badly needed Alaska produced 100 tons 
per year for the past three years, and 
this field is worthy of further develop¬ 
ment The opening of the Panama Canal 
should make ponalhle the development of 
an extensive smelting business In this 
country, using tho Bolivian ores, which 
have heretofore been sent to England 
because of lack of fuel In Bolivia for 
smelting 

Improved metallurgical processes and 
the use of oil flotation In milling should 
enable the states of Missouri and Idaho to develop ex 
tensive low grade deposits of lead ores and make the 
country absolutely indepeuth ut of foreign rmintrh* for 
this metal 

Aluminum in still obtained from but orn ore hauxlU, 
whhh Is neiNled for other puritOHes Any method for 
produdug aluminum cheaply from common day whhh 
contains 10 to 31) per cent ulurnlmi would bo of in 
estimable advantage In some melting processes in 
aluminum factories the hvi rage loss is to 40 per ot nt 
(Concluded on page 300) 



Smoke 1 

Competent authorities have estimated the annual Ions in the tlnlled Rtafia from smoke. In 
the way of fit face mi nt of building* damage to tualtli necessity for mon frequent paint 
lng ot buildings etc etc at |&Oooqqoqo Petttfes nmnke means halt-energy t*»wt Proper 
com Dilution methods will practically eliminate this loss and nuisance 



Gas-producer engine 

These engines allow the utilisation of low grade coals Hgolle and peat eliminate smoke, 
and avoid great loss in heat<nergy of the coal consumed 
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War Game—III 

The Advance to the Battle Field 


By Guido von Horvath 


I N its oswntlul partK the small ewnbat and the groat 
owt hattli fire Uieiitknl In n small uunlmt, a de¬ 
tached Lugagtuuent the Ihhup Is h(m>m decided ntid tla 
rtHUlt 1 b UimIhIvc In a treat battle, uiadt up, ns It 1 h 
of n HerltB of NiimlUr tugHMUit tits the Ikhuo nin> ht In 
donht for u consult ruhli Him and the rmilts dillli nit 
to dtUrminc In all lasts htjwrvtr the uuniuiiiHlcr, 
hi making lit h strati ^hal or tin Hull plans must (on 
elder the same cUiihuP thi lighting forus uridir his 
(omniund tin turalie Hn field of tut Ion and tin 
time eh mud—tin limits within which he uiUHt act to 
g* t tlit n suits planned 

To UlUHtruh this we must refer to < oloiu 1 K’h do 
tin him id Thin dUmhuient eonKlsts of four battallouR 
of Infuntrc oiu batUn of field artllkrj one platoon 
of engineers and the trains Tlitm an the active 
fighting forces The ttrruiu shown on our mup and 


T HIS series of war games began trfth the issue of 
March Ifth uhith dials with a Strategic Hecon 
natssnnet of tour ('amity Patrols The second tear 
game was publishtd in thi issue of March 25th and 
dmlt uith thi Him ft# of Rwurity on the Marth 
and at tht Halt hi uith yanu problems trerf pro 
si nit d thi answirs hung publishul in the succeed¬ 
ing installment Ansuns to the problems prisented 
in the ptesint installin' nt will hi found at the end 
of llm <Joint /V, tthith will be published in neirt 
weeks issui of tht Surntihj Amkbican Copies 
of tlu mlaigid eolond map covering the terrain 
of thi win game may hi procured at 10 cents each 

Editob. 


these ways are similar, bat nevertheless each arm 1 
has a precise rule, based on Its own weapons. We shall 1 
therefore consider them separately 
The Infante y The infantry fights both with rlfto 1 
fire and with the Imyouet Therefore, Its deployment or, 
to speak In non military terms, its fighting formations | 
are such as to give the best opportunity for this fire, ' 
and for the bayomt attack at close range We must 
consider here tlmt It Is possible that Infantry fire may 
1 h> employed at ulxmt 2,800 yards This in distant fire, 
and la advisable only against largo targets, 2,000 to 
1,200 yards la termed long range, 1,200 to 600 yards, 
eJfcothe range Close range means that we are firing 
within 000 yards of the enemy 
In order to show the method of deployment we shall 
work out the action of the company which has Just 
advanced to within distant range of the enemy, about 


In thi inrHi>ef > tlie In the field of mtioii Time is the 
important factor which we miiHt consider in planning 
to bring our fighting fori is on the field of action Into 
the |Kwdtlons which tht Hltuation demuudu 

It Ih evident that no one of these three elements tan 
be alighted While the 1hhu( la decided by tbe fighting 
forces their action is limited by the terrain and the 
time allow'ed for tin accomplish meat of their mission 
lit fore going Into the detuils of the present Game 
we must know something of the principles of the de\et 
opmeut of a fight or combat In our problem we have 
reached the stage where wt have Information of the 
strength of the enemy opitoslng us We also know 
that this lmadlng force is advandng with the evident 
purpose of bringing on on encounter We are there 
fore about to come In contact with the enemy Our 
advance cavalry 1b already in touch with him 
In War Game II we saw the work of the Advance 
and Flank Guards Now that we are advancing with 
the information of the strength and the aggressive 
purpose of the entm> the service of security on the 
march will naturally gain In importance It Is neces 
aory to txercise gnatcr vigilance, If such a thing is 
possible, to guard against surprise movements by the 
enemy This may Im done by strengthening the ad 
vauee guard and by making closer tht screen of the 
flank guard 

Colonel K s detachment will move forward to aecow 
plish its mission under the cover and the security fur 
nUhed by its udvnncc guard 
It must always be assumed that the enemy Invading 
force acts In such a manner that his advance is as 
well protected as is our own, and that his independent 
cavalry and patrols are covering his front Therefore 
skirmishes may be expected between the opposing se¬ 
curity forces 

Ordinarily, our Independent cavalry will have com 
pleted Its miiwlou by the time this stage 1b reached 
It would then become available to assist In delayiug 
or defeating the hostile sdvunce troops, 
and also In further rmmnolterlug and 
harassing the cnem> a main forces 

Successes In the early stages of the ad 
vancc are very important They gain for 
the advance guard commander liberty of 
action and give him the advantage of 
tht initiative, and thus an opportunity to 
Impose bis will ui>oii the enemy 

Once this stage has bcui reached by 
the upposlug fonts, the commander of our 
detachment must make up bis mind as to 
his further actions He must then pul 
his decision Into the form of precise or 
ders in forming his plans there are 
four possible courses of action open to 
him 

1 To maneuver ho as to gain time or 
advantage of position 

2 To avoid an engagement, 
i To attack the enemy, 

4 To take a defensive position and 

await the oiunj a attack 
Before deciding on our plans we must 
know soimthing of the ways and means 
of actual fighting 

We have previously stated that the 
company fights in lint but we did not 
go into the details Now we must take 
up these detuils in ordt r to get a com 
pleti undcrHtaudlng of thi task In hand 

Deployment for Combet 

The dlfttrent arm* of the service 111 
fantry unalry and artllUrj all have 
their nwu ways of fighting To a degree 



The theory of deployment, fire combat, advance and 
tbe final assault by a company 


2 ,soo >ards. 

Tbe company taken a line formation If a sufficiently 
large target should offer itself, volleys might 1 m fired 
by the platoons, otu after another from covered pool 
tlons Should this fire not be taken up, tbe advance 
against the enemy from this point on would be made 
In forma tlons dlifi rent from those already explained 
We are d<*urlblng here nothing but the attack of a 
single company of Infantry acting alone 
As soon as the company goes into action, from 2,800 
tards on, it must deploy—that is, extend its front 
This weans that it must take a formation which ad 
wits the best uso of fire involves the least exposure 
lo euonj} bullets and provides a sufficient momentum 
for the advance The platoons, as we liave sUd before, 
are divided Into squad* At the company commander's 
order, one or two plutoons, as the case may be, will 
take an open formation ami advance (See diagram ) 
Thus one hulf of the company la (hanged Into e 
single line, with lousiderable distance between the men 
and a greater distance between the squads, about 150 
or 200 yards ahead of the remaining two platoons. The 
result of this movement is that tbe first and fourth 
platoons ha^e formed a skirmishing line, while the 
other platoons form a company reserve Quite natur 
ally, the thin skirmish line Is the firing line 
From this point on the combat will consist of alter 
nate firing and advances, with the best possible utlllsa- 
tlon of the natural protection offered by the ground 
Once within effective range, the platoons will move for 
ward alternately, so that the fire of one platoon will 
cover the advance of the other In the later stage* of 
the attack it will be necessary to fill in and strengthen 
the firing line with part of the reserves But the com 
pany, when acting alone, must always retain at least 
one platoon In reserve In order to carry through the 
bayonet attack. 

What we have here shown for a single comtoiny will 
also sine ns an example of the actions of larger units. 

Thi main difference will be in the rise 
and composition of the reserve Every 
command Will retain a portion of Its 
force to act as a reserve to be used In 
pushing the advance and to give the 
weight at the tlmo of the final thrust 
In considering the special task of our 
detachment there will be used company, 
battalion and detachment reserves. The 
further details we will work out aa the 
various problems are solved 
The Cavalry The duties of the cavalry 
are lo many ways different from those of 
the Infantry, yet In case of need, the 
cavalry can successfully undertake In 
fantry action. In such a oase It dis¬ 
mounts and acts exactly like infantry 
The service of reconnaissance is not 
and should not be a fighting task, al¬ 
though It will at times be very hard to 
avoid scrimmages. When cavalry, th 
larger units, carries out a reconnaissance 
in force t^e skirmishes with the enemy 
cavalry will be numerous, OaValry has 
a simple method of attack against cav¬ 
alry, the attack Is made In line and 
with Increasing speed, the enemy Is 
rushed. The force of impact, as mwch 
as the work of sabres or pistols, will 
have great Influence In winning tbs vic¬ 
tory Against Infantry, a skirmish charge 
has to be made, and It can succeed only 
when delivered as a surprise* The chief 
uses of cavalry, aside from reconnais¬ 
sance, are rite harassing of an enemy's 
flanks and rffcor, covering and screening 
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the movements o t the main body, and securing in ad 
vane* favorable position* for the Mower moving infan 
try (See diagram ) 

The Artillery This U the most Important branch 
of the army , but, deadly and powerful as It Is, It always 
demands the protection of Infantry or Cavalry, for 
once approached by the enemy It cannot defend It self 
The Artillery has but one waj of promoting the final 
success of an engagement Us fire effect Tin effective 
range for field Artillery Is Inside of 4,000 yards al 
though It Is able to throw Us missiles 6,500 yards or 
more. Field Artillery Is almost as mobile bs Cavalry, 
therefore It can be placed at the desired j>olnt on short 
notice 

It U very Important that the rtadcr understand that 
the Artillery Is not in line with th( In¬ 
fantry, except In extremely unusual eases, 
but always behind the firlug line often 
at a considerable distance The shells 
and shrapnel are fired over the beads of 
the advancing Infantry 
To aim a gun It la not necessary for 
the artillerymen to see their turget th< y 
are always directed by officers from oh 
servatlon points In order to htt the 
mark, the direction of the target and the 
distance In Hlr line must Ik* known Once 
these factor** are known, the elevation 
and deflection of the gun Is given and, at 
the command of the observing station, or, 
if the target Is In sight, as In direct fire 
at the command of the (ommancHiig of 
fleer the guu Is fired The ac curat v of 
artillery fire is remarkable and its effect 
may bo very great. 

As far as our present problem is con 
cerned It is enough to know that there 
are two kinds of shells in use the high 
explosive and the shrapnel The first Is 
constructed with a mechanism which 
bursts the shell at Its contact with the 
ground or any resisting object The 
shrapnel la provided with a tlmt fuse, 
wbhh la set before loading and whit h 
explodes In the air at the dished dls 
tance, throwing several hundred bullets, 
and sometimes the broken fragments of 
the shell, against tho target 

Lnder any i treumstances, the com 
mander mutt plovide for adequate pro 
tevtlon for A4* artillery This protection 
can be either Infantry or Cavalry 

The placing of artillery In the field will 
be clear from this illustration 
All this understood we are reads to 
take up matters with Colonel K's detach 
ment 

Situation 

At 6 A.M the detachment is In marching 
order A train with supplies, has ar 
rived during the night from the south 
Colonel K, at tho northern edge of the 
village, with his map In hand, after a 
brief study and consideration, gives tho 
following verbal order 
His Staff and Battalion commanders 
are present 

The enemy, three battalions of infantry 
and one battery of artillery strong, la 
marching on PotUtown. Its advance 
guard has just passed the big pine tree 
on the Nohaxnlny River A few of his 
patrols are reported on the left shore. 

Our division la approaching from the 
south. 

Our detachment will advance to secure 
the bridges northeast of Pottstown, and 
to occupy Lookout HU1 
Our Independent cavalry will harass 
and delay the advance of the enemy 
On account of the nearness of the 
emy to the bridges, the First Battalion 
will Immediately board the waiting sup¬ 
ply train, cron to the right shore and 
hold tana. 

The Second Battalion and platoon of Engineers, as 
Advance Guard, will cross Conestoga Creek at railway 
bridge and will follow the railroad until the road lead 
log to the Pottstown Island bridges U reached Thence 
to Lookout Hill, where communication and cooperation 
with the First Battalion must be established 
I win he with the Reserve of the Advance Guard 
****** 

To Captkin 0, independent cavalry, the following 
order is sent by heliograph. 

^Detartnaeot will reach Nohamlny bridges at 9*00 
AM, Ob* battalion by rail at 7 $0 AM I propose to 
<**app and hold Lookout H0L Delay enemy's advance 
WttlhflOBAJt 


Consideration* 

Colonel K's orders are baaed on the information he 
has received from the Advance Cavalry and from his 
orders from the Division Headquarters 

The development and the working out of thin situ 
atlon Is somewhat complicated by thf fad (hat the 
enemy Ih slight!) ncanr to the points which Colonel K 
wauta to reach than is his own detachment 
The train therefore is used to overcome the iuflu 
encc of dlNtami 

The (olonel is quite Juslltied In using this emergency 
moasurt and under the existing circumstance* it cun 
be undertaken with rather good chances for success 
Ho knows that only small enemy patrols an on the 
lcft shore of the Nchnmhn Khci and that tin Ad\umt 



BJfd’it-eyO view of terrain depicted below 


NORTH 



Therefore, the main problem lies in the rilspnti h 
with which the greater distance Is covered To 
this (ml the tin in Is uhhI ns well as the ord< r 
to the chvhIiv to Imiuss and dclav tlu c ih tuy In its 
march 

Ah a matter of course <\cr\ minnniiich r must eon 
sldt r tlmt I he (mini fonts will i>< ulillxc*d with slni 
liar intents 

Developments and Question* 

Tin plan of outposi m r\ U c simw s the sit nut ion of 
the dc ten linn n t at ft AM Inn no < c rt n I ti Jm 

portant phnsi s which must Ih und< Mi»m 1 before we 
etna go furthc v in our un im <im of Hu si Ih What 
shall 1 mm cunt of this outpost Ilm ' Him will these. 

sc atte ieel 1mo|M n(t to fall into (oluiun of 
march with tin rest or tin foms' It Is 
uncle i stood that at (. \M when tilings 
began to hniipi a the i l< me nts of tin out 
post were still at the tr resist the loc a 
tlons 

Quiation I Hguir out the mutl m dl 
roc Mon by which A < cmipum will ThII Intn 
llm ot marc h It ( onipuiJ\ ' Ihe out 
|K>st rt Hi m, which was < uml h Com 
puny i 

It must be considered that the emu 
innuelt r of the Jrd Battalion was present 
when (olonel K jl,hyh Ills orders for the 
inarch, therefore this eommandeiH <lut\ 
will b<» to ImmedlHteU Issue orders for 
the assembly and relief of the outpost 


Question 2 Formulate an order whleh 
will la adequate to bring about tlu rdhf 
of the elements of the outpost 

( oiniKigttion of orders of tactic al nature 
mud be made with the following points in 
vie w 

1 Ihe euemy 

2 Our own Intentions 

S The disposition of troops of our own 
unit to carry out our Intention 
4 The place where commander can 
be found 

***** 

At 7 JO A M the train carrying First 
Bftttullon reached the southeastern fork 
of tho railroad near Pottstown There 
the traiu halted A few minutes Inter a 
rather heavy explosion whs heard coming 
dirts tlv from the north 

Quest ion 7 Account for the explosion 


. Convention al Sian* --- 

Railway Trees /VBartied wire frna 

-. “"Torast 3ERiver and Urry 

larsh 


= Good Road ^ 

—Country Road •-•“Railway mconat 
... - -Trail embankment __. - 


Creek 


Map illustrating the advance to the battlefield 

Cavalry serves, to a certain degree a* an Advance 
Guard Besides this, the time and distance are such 
that this separation of the battalions will be for a 
short time only 

We must also consider one Important thing which 
will have some bearing on future developments This 
la the fact that our attachment marches on roads, 
whereas the enemy, in order to reach pottstown from 
Ita present position, has to march across country with 
out roods, until the Greenville Road Is reached There 
it crosses Ttmcum Creek on the railroad bridge This 
bridge might not permit the passage of artillery, and 
eventually might force the enemy to a detour and the 
use of the two other bridges northwest from the rail¬ 
way bridge 


The First Battalion commander de- 
< Idea to disembark blH battalion at mice, 
and to c roHH thf river via the island 
bridge*! 

Qmstton } Slncf his orderH demand 
from him the hw uring of the bridges east 
of Pottstown how will he proceed to 
soturt Muse thoroughfares of great tsi 
tie ill ini|Mu tance? 

Tin main question here Ih to find the 
right way of occupying and holding these 
two bridges The terrain muHf be very 
clow l > considered and hIbo the means by 
which infantry holdH a iKmltion t oiihIcI 
erutlon of thiae two oh mints und of the 
strength of the fortes in hand and to 
follow will ditermlm whither to go be¬ 
yond the bridges and (boose a iswltlon 
blocking the approach for the emrnv, or 
by preparing trenches and utilising the 
river as a serious obstacle to defend the 
tjouthern hank around the bridges. 

The first way is a positive achievement, 
the second a passive defence 

***** 

Question 5 Provided the commander 
of the First Battalion huw decided to pu«h 
forward Immediately, what will Ih* his 
order, and his first aim? 

Consideration moat he given hero to the 
orders issued by Colonel K at NorrisvlUo 
and to the topographical situation 

Question 6 The First Battalion Iiuh reached Argus 
Farm on top of I^stkout Hill What will be the Bat 
tallons tactical formation? 

Consider the unarm mh of the emrnv, the dangerous 
wooded slope marked * Pine Forest, 11 the road and rail 
road leading through these woods, also tho fact tlmt 
the railway bridgi is to be covered 
Qu<sti<m 7 Mark the position of Colonel K's defat h 
ment on map at 9 A M 

Carefully consider diagrams showing the deployment 
of a company for combat and the possible application 
of the same to the topography of the field of 
action. 

(0o«ol«<fe4 on pays 304) 


■*»* IntartFru 
GtmoCavalra 
♦w-Artillery 
^ Aeroplane 
iciists 
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Finishing Furniture with the Use 
of Compressed Air 

I * you should make n trip to some mod 
ern furnituie f tutor} }ou would be ( 11 m 
aplKi1nti*d if vou tX|K*tt<*<l to tw rntn 
putting vurnlsh enamel and other firnt 
coalers on their products with a hand 
brush Times have changed Hand 
brushes are too slow and Inefficient in 
ttuse days of quantliv production and 
(ompr^Hsed «)r has takm the plan of Ihi 
hand brush workt r 

Tfeday >ou sn» a bedstiHd * ntIrtl> 
coated with a uiihIhIi Mm In less linn 
than It takes to diHtrlbt tin proosH and 
all done In ho hi U lit 111 * a wh\ that f unit s 
from the matt riul an n hiouhI— In fact 
all dust mid burnt dirt are n moved from 
the iirthb b\ t nmpre sued air bh the 
varnish is applbd Hie liosc recvlvi n Its 
supply of matt rial from a <ontolner hum; 
b> a wifely nrrungemi ut Hbove tilt heart 
of the workman < 3 ru\lt> causes tiie 
material to /low inlo I In lloszle of thi 
tiptMrutUH Here It is properly mixtsl 
with loinprt Msed air so that a cblleuK 
flue spray or a Inuvy one is at the dls 
posal of the workman 
Thtre are hundreds of factories using 
the new Hi stem for placing finishing urn 


•after metal of the bearing lining. By 
manipulating tbeee eccentric bushings, the 
■haft may he first located to insure gear 
mesh and then aligned from bearing to 
bearing 

The reamer head, which may be held 
at nxiy point on the aligning shaft, la set 
with a micrometer to an exact sin de¬ 
termined bv calipering the crank shaft 
journals The bearings are then reamed 
out In succession, operating the reamer as 
an ordinary bund reamer The blades of 
the reamer head are formed so that the 
bearing is not only bored out but the 
surfuecs are burnished This does awav 
with Ihe necessity for a long *' running 
In 1 of the motor whkh Is usually required 
after hand w raping to wear down to a 
good louring surface. The illustrations 
whow how readily the reamer may be set 
up and operated On some types of cars, 
a burned-out bearing may l>e replaced and 
aligned with the other bearing or bear 
Ings w Ithout n moving the engine from 
the (.husals 

Mechanical Belt Lacer which Re¬ 
places Manual Belt Lacing 

Workman applying varnish on furniture by means of a varnish-gun The hood In OPU< 1NU of belts by skilled workmen 
which he works is equipped with exhaust fans Olg in a fair way to become obsolete 

There is Rnotber and better way A ma 



terlal on wood and metal parts Automobile bodies are 
treated with the finishing material b> thin process Lu 
cose of large articles, they are placed on a turntable in 
side a protected area, or what is called the * ftmioxf rs " 
By a specially-designed exhaust apparatus all fuims 
are removed from the finishing room insuring better 
health conditions for the men 

A Mechanical Method for Scraping Motor 
Bearings 

O perform mechanically the tedious work of hand 
scraping the babbitt or brans? bearings of autnmo 
bile motors and other machinery Is the purpose of an 
aligning reamer recently perfected by a MnssHthusi tts 
manufacturer 

Hand-scraping the crank shaft bearings of an auto¬ 
mobile motor usually requires from three to five days 
Each bearing must be wraped with a hardened steel 
scraper, and while bringing it to also the mechanb must 
be careful that the metal la removed In such projwr 
tlons as to bring the Itearlngs in final alignment, and 
located so that the gear on the crank shaft whhh drives 
the cam shafts will mesh perfectly with the gear* on 
the cam shafts. The mtxhanlc accomplishes this by 
applying u Prussian blue " or some coloring material to 
the Journal of the crank shuft and taking 4 ‘ prints f * of 
the bearings. This process, often repeated, consumes 
several days. 

By the new mechanical method, however. It Is pos 
Bible to ream the bearing* of n motor lu one day or 
less, producing bearings accurate In slse perfect In 
alignment, and having Minooth, burnished bearing sur 
faces. An aligning abaft longer than the crank case 
of on automobile motor la net up In the l>earlngs, auje 
ported by means of adjustable eccentric bushings hav 
lug finely threaded tapered sleeves, which screw Into the 



Method of using the mechanical belt Iscer 


ohiue ha* rccentl} lx.cn put on the market that does 
this work so perfcxtlj and efficiently that the Joint 
made haw u tensile strength of 2,000 pounds 
But one man is required to accomplish the hardest 
job of belt spiking with the new machine The Join 
Ing together of the parts Is lu the form of a hinge 
Joint and pulleys small In diameter hare no terrors 
for It No jerking slipping or other vibration 1 b ex 
I oriented with a splice made by the methanical 
splicer 

The operation of the machine and the apparatus 
Itself is Interesting and represents the thought of some 
mechanical geniUN It Is as follows 

Three corrugated rolls are ojxratod by a eiank Be 
tween the rolls a spiral needle is inmrted and when 
the crank is turned it lx curried through the tnds of the 
belt, muklng perforations of \er> small diameter After 
this first opt ration, wire lining is rnn through the 
perforations lu the same way the first operation was 
performed After these operations the colls are flat 
toned and forced far Into the licit By this method 
loops are made, and by raw hide pins these are coupled 
together With this last operation the lacing is complete 
Beside m saving time for the man who owns one of 
these worthwhile machines, there remains jet another 
point to Its advantage Numerous small pieces of belt 
Jdg are from time to time cast aside for the reason 
that a belt pieced together by hand from small parts 
would he too expensive and, more Important still, would 
not be efficient The mechanical lacer Joins such parts 
easily aud thoroughly, resulting In an easy run and as 
smoothly as some others composed of longer sections 
The machine has been mounted on wheels, permitting 
it to be taken to the scone of action, Instead of bringing 
the belt to the machine In some cases It can be 
equipped for power operation 



Beaming bearing No 1 Note that aligning shaft has been accurately looted B earner heed In peridoa te ream hewing N* 2. Note, Out ifluttMt - 

to insure perfect gear mesh between crank shaft and cam shaft gears whisk w g urt shaft are screwed lets soft Mol *f borings 
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Fencing Tournaments for Blind Men 

Latest Parisian Fad Which Affords Much Pleasure to Participants 
and Spectators Akke Because of Its Novelty 

By Arthur Kennedy 



N EVER before ha* the problem of finding employ 
moat for blind men been so vast as at present w hen 
the European war has added tens of thousands to the 
already large number of such unfortunate* For tin 
greater part the governments of Europe have devoted 
their energies to finding suitable work for blind men 
and training them In their new found tasks Itwently, 
however, the French have endeavored to create various 
diversions as well for those whom the war has de¬ 
prived of their sight, among which Is feuelng 
To the lay mind It Is indeed difficult to conceive how 
an active sport such as fencing urn be Indulged in by 
sightless persons Yot fern Ing tournaments in which 
Mind men are the only parthlpnnt* are now common 
in Paris, and are a source of much enjoyment to l>oth 
the participants and spectators At the same time 
the sport Is of great value as a physic'll! uml mental 
exercise 

tfeorge DuBois, who is at present the 
blind master of the foils, Is the originator 
of fencing for the sightless As might 
naturnlly be expeited, be lm« had to train 
his pupils with great imtleuce, for If the 
teaching of fencing is a matter of much 
practice and perseverance for those pos 
aesstng all their faculties sure!} It is ten 
fold more difficult to master by those 
who have been denied the use of their 
eves* In ttao headpiece, M DuBois 1 m 
neon instructing a student In one phase of 
fencing 

The fencing ground I* marked off by 
two lines at right angles, In the form of 
steel ribbons. In one of the accompany Ing 
views Is shown the position of two oi»- 
ponents Just before the fencing match 
the instructor stands at one end of the 
steel tape which runs down the center of 
the courtyard in which the tournaments 


are held, while the pupil Is seated on a wall bench 
directly In front of the other line The line run 
plug down the center of the court Is known as u the 
line of the professor” while that Intersecting it at 
right angles Is known as “the line of the student’ 
The dotted line ri present* the path of the sound wnves 
when the professor or Instructor calls on tin student 
who, lielng familiar with Ihe dimension* of tin triangle 
can approximately gage the distance betw'een tin point 
where his line Intersects the*’” line of the professor ’ 
and the Instriu tor l i>on receiving the command the 
student stands and walks forward on the line In front 
of him until he remhes the Intersection of the two steel 
tajies whercui>on he does n half turn so a* to bring 
him face to fact with the instructor standing uu the 
same line The student salutes his opponent and walks 
forward on the Hue of the professor ’ until Ids foil 


held straight before him tow he* I In lireust of his op¬ 
ponent thus indicating Mint the piu^r dUtmiM hep 
orates them liny (Inn * russ fulls am) eugagi In the 
fencing conKut Obvlounh tin blind men engaged In 
the sport of f< ruing must nh on t 1 m ir must of touch 
almost exdusivtlv and In this rtspui Uu hPm I tapes 
resting on tlu Mound art of gmtl iihhIhIm m < to 
tin m 

So ixipular have beui the fern ing toumnnunU for 
blind mm in 1 nr Is that hov era I si hooN are now In 
exlstemt in that city oiieued only to students who are 
totnlly blind 

New Process for Removing Solder and Tin 
from Scrap 

MONO the recent patents filed in England is the 
process for removing the solder, tin and ihttnlcals 
from h« rap and galvanized articles and 
for iifHiring the base imtils. Ihe in- 
v t ntor Is a South \N ah * tin plate 
vvorktr who has already secund con 
uin is from Htvernl inunh Ipnlltles for 
tiiatlng down refuse sm li as tin euns, 
contulm ls and slmllnr metallic w ante 
prodtn ts 

Formerly Inrge quantities of old tins 
were taken by Continental dealers pnto 
tlnillv at the cost of enrrlnge to bo util 
lw^l In manufacturing * heap article* such 
as toy soldiers novelties meehanlenl toys 
aud a largo assortment of nondescript 
uithliH untiully found In shops handling 
lm\)anslve goods The usual processes 
in manufacturing such goods only noees- 
slUiU a simple tutting or stamping and 
u light routing of emmiel or paint For 
Uu most part, (It rmnny has been the 
greatest consumer of scrap tin In the post 
for the manufacture of toys. 



First position in blind fencing Student seated it the end of his line, awaiting 
the command of the Instructor 






Second portion! Student after roeolvtag the co mm a nd , walking straight ahead 

on hla line 


Third Position After having reached the intersection of the two lines, the student 

tarns and salutes 




—--. .. 1 1 I ! I ' ■ - 

Km «MlMt MM* M» Ml aMfkt Mbra Mm. Mehta tie ta* 

srwsrt m»m w •• ** «*• a*** 


Fifth podttoa: Aftsr crossing Mis, the instructor and student engage In the actual 
fracing exercise* with a dexterity that Is astonishing 
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Strategic Moves of the War, March 24th, 191.6 


W illi F general attention hns Iw'on rent* red fnr th( 
lust f«w \u*<*kN on the mort k|n f nunliii mthilbs 
lit Hu \onliin w < tor of the theatre of war ivints of 
ujoimnt hint ncturred In the J nut wImii Hm KiihhIhii 
aruih*« in the Caucasus and in I ersln hino ninth ton 
slsteut progress 

'1 Uf Iliad of thi Hassinn hninmtr In hu Inking (liioiikli 
I\ rslu the general moviiiHiit lalng pi \ olid ii|»>n tin 
vhlnVtt of Trehirmnt fnr to tin not th Wist mum the 
shoit of tin Black Hiu 

Vws of OolinlK HKoiupIlHhiiH nt <oiu«*h Ind f*<p< 
elnlJ\ front suilt n dlHtant llm Ihtrtfort w liih the 
fall of Ivtrinnnslinli mid IHpnI miii nn uported mm 
pari hoi i of tin spiid ol I Ju Russian mlviuni from pri 
vloiix points with Hu linn ellipsis! Unds to tin Iteltef 
that tin mlimuiN ol mhitint must now he will l>e\ond 
their pieei ni k ilorn d positions drhlng steadily to 
vtmd tin I’tisliiii triOlf and tin Is It a^m risl British 
fom h In Mi sujniiinnlii VjiuBhIm would indlutlt that 
tin column float kiinmindinh 1ms jtiolmhh riiithtd tin 
hordi r In tut m I unlit and luikiy through Kli 1 ml 
win it (ini of tin la Nt roads leading tmvaid Bagdad 
la t* la found tlniiM »u ritual to tin hordi r 1 hla 
should put tin Russian fom a within nhout 1(H) iiiIIih of 
Bngiluil Had little farther fiom Kut M 
Atnarn Hlinost dlrtetly southward of the 

prisuit jMiHitioit 

1 IhiiihiIh ti wits ft most iini>ortnnt cap 
tun although no considerable fiat of 
arms was required In Its taking for the 
forces opposing the Russian udutnei wen 
rather weak and poorlv organized HiIn 
city la u eouter from whiih inuny unable 
roads radiate, lu all probability tlun 
fore, It lius become an ndvauunl base not 
onlv for the supply of the rnnln column 
which seems to lia\o follow T ed the Bhk 
dud road through Kernianshith hut for 
the supply of subsidiary columns as well 
to either side The whole Persian move 
uient in its present phase routine tired at 
Till* mu and Kuswin, extended south 


pLAC/( 


By Our Military Expert 

htr and deflnltt h lay the spectre of Kgypt under the 
hot I of a liutonb Invader At the present moment, 
this |miNH jtgi wn\ tlnough Asia Minor represnits the 
only mode of igrtss and communion Ion with Ur out 
siili world remaining to Teutonia 
TmmndouH t ffortn have been bcut toward eimiplet 
ing tin. Bagdad mllwHy, Germany is not going to 
pusshely Abandon all this without a struggle, for It Is 
gem rally admitted that her place tu the sun lies here 
It 1 r thoufori a certainty that when Trehiroud falls— 
us e\ti\ (oudltlcin indicates It will ere long—the first 
Http In taking possession of at least a part of this plug 
glng line will have been accomplished, then the 
brzerum Erzingan fore'e of Russian strength must set 
the next block by laying siege to Khfls and controlling 
the country intervening between it and the Black Hen 
To complete tlu line one must look at Ibe present 
I matt ion of the Hussian fortes south of Erzerum The 
line nwh\n simthi list i\est of Mush west of Hltlts in a 
broken win < ontrolliiig the entire l*ake tan region 
This line contlmuH aiioss the Persian Itorder until It 
eoniuKls with the forces ojmrating In Persia as outlined 
In the ill st patt of this arth le 
It is this lint, which muHt clow, the gap if It is to be 
closed As distances go it 
Is not fnr to Bagdad and 
the into posing course of 
the Tigris 


west directly upon Bagdad and southwuril toward the 
Persian gulf thioiigh Kaslmn and Ispahan which latter 
is reported as fallen inio Russian hands on Mart It HJth 
Front Hunt, between Teheran and Raslmn a <onu<Ht 
lug column of advance hna prixmlod in tlu direction of 
Kut El Amaru, with a probable first objective at 
Khurrnuiubnd which must Is* amply covered by Huh 
slttu lateral thrusts from Kc rniHiishah 

It is all a wild countrv and the continuous lines of 
battU which mark the main eHsti rn and western but 
tie fronts of Kurope do uot exist Hoads are too few, 
and section* of the country too forbidding to render suit- 
ply of until a line fKissIhle the movement, then con 
gists of A number of columns following the roads and. 
In some cases breaking an lndcjHiident wa\ 1 nch of 
these columns, of whose strength and nmnlter 111 tic is 
now known in this country seems to tie ml lug as a 
aeparate force ultheaigh eiich column has its definite 
place in the grand strategic and tactical scheme of the 
Grand Duke. 

Jo connect up the remainder of the Hussian line the 
recently captured harbor of Uizu Tfi miles from Tre- 
birond, Is to he utilised as the base for Hussian ojh ra 
tlons iijKUi the big lurklsh city That there will be 
serious opposition to this advance is doubtful Irebi 
Bond is not sup|K>scd to be a strongly fortIHtxl point 
and tlie news thut the American consul then has taken 
over the Herman omsulate rather suggests that no 
serious reslstnnee Is contemplated 

The Erzeruui font width compribends the most 
powerful of thi Russian forces has pushed forward to 
Eralngan, a movement which was Indicated In these 
columns about two mouths ago ns a strong probability, 
and the city was evacuated without desperate resist 
ance Eralngan is not really a fortress cltv although 
It Is valuable to Husain on account of the concentration 
of roads uiK>n it The Turkish force* nro rented as 
retiring upon Sivns ulmut 150 mile* from Irzingan 
closely followed hv the RusMlan*. 

But it should tell another story, the report when 
SIvhh is reached This city Is directly on the most 
feasible line for the bottling up operation which is the 
objective of the entire Caucasus campaign This line 
extends from tht Black Hea coast west of Treblzond 
through Hlvas to the Uulf of Alexandrotta on the 
Mediterranean and ns it Is the narrowest point Reman 
the Turkey lu Asia peninsula, It will doubtless be de¬ 
fended with dcsjierntlon Successful occupation of this 
peninsula by the Entente fores s would sever Turkey's 
principal territory from the Teutonic alliance, deprive 
the Kaiser's forces of such supplies as have been drawn 
from the section, shear Turkiy n main ivossetudona from 



RofloUa progress In 
Ada Minor 


stream makes h mighty natural barrier of defense that 
can scarcely be forced over any considerable extent by 
direct assault, it must be broken wherever jvosslble and 
tb< remaining positions Oft 4 It be turned The very 
character of the Armenian country and Kurdistan as 
well supplements the natural defense and the task be 
fore the Grund Duke is n difficult one even In the face 
of the comparatively loosely organised forcea that have 
so far opposed him 

Beyond the Tigris lies the Euphrates, another bar 
Her To assist in Its turning, Russia it Is reported has 
lauded troops on the Persian gulf which In combination 
with the direct advanct are to canny the task A* the 
Russians approach Mvas, they will undoubtedly at 
tempt to extend their lines southward In constant en 
deavor to gain ground and d^aw the stopi>er cloaer to 
the southern end of the gap. It ir therefore clearly 
to be seen that Russia Is attempting literally to sweep 
across Turkey in Asia, and brush the debris into the 
sac lietween the Black Sea and tbe Mediterranean 

It Is the belief of the writer that one of the moat 
simgoinary battles of the war la coming in tlila vicinity 
within the next few months or weeks. Relieved of the 
necessity for guarding the Dardanelles in heavy force, 
it seems entirely possible that Turkey can concentrate 
a million men across the neck of the peninsula, regard 
less of whatever force Germany and Austria can man 
age to mud to assist them Every advantage of com 
munlcatlon will rest with the Teutonic defenders, ex 
cept In the vicinity of the Black Sea, which la under 
Russian control and the more the line retires toward 
Constantinople, the more advantage for tba defense 

Bulgaria does not dare dispatch troops to aid Tur¬ 
key her doors are none too securely locked, for the 
force at Halonlkl Is not remaining there, Increasing In 


strength all the time, for a mere Junket, fUmmanla 
U a constant menace, nlmost 200,000 Serbs and Mon 
teuegrliiH arc l>elng reorganized and equipped near 
the shores of Greece 

But a million wth with the advantage of Interior 
lines and comparatively short communications, oonstl 
tute a very strong and dangerous defending force 
It Is tlie opinion of practhally every observer that 
the onlv hope of full Russian success in this theater 
of war lies In the exertion of gincral Entente pres 
sure on all lines The newly initiated Russian activity 
In Bukowinn and to the Dorthward indicates the begin 
ning of the long heralded Russian offensive, with the 
secondary motlvv of swaying irresolute HoumanU to 
active support of the Entente, England and France, 
if activity is to lie effective and ample, must attack 
also, and Italy cannot be idle 

It may therefore be sold that the situation lu Tur¬ 
kov is iu its second stage, the first, of preparation 
and Initiation hn« passed , with splendid strategy and 
tuctlcs the Grand Duke has done his difficult part car 
rylug the situation up to tbe present the third will 
obtain when Slvnn Is readied and when—if—the forces 
to the southward of Brzerum gain the Tigris and the 
Euphrates when Germany's magnificent organization 
and strategy must l>e reckoned with on the battle-line 
It is Inti resting to ol>serve that the operations in the- 
Caucasus and P« rnia constitute practically the only 
major strntugh and tactical moves combined of the 
entire war since tlie battle of the Marne 

First Fruit Exposition in BrszO 

R IO DE JAMHRO 8 first fruit exposition was opened 
on January 110th, und closed on February 7th It 
was the result of the combined work of the director of 
the (’ommercial Museum of that city, who has been tbfr 
diiif promoter und the officers of several agricultural 
wk let Ihh 

Hit tliltf object of the Brintllluii fruit ex[H>aition wa* 
to initiate an effort toward bringing the 
producer closer to the consumer, and thus 
cut down materially the ahnormally high 
price of fruits in thut country, as well a» 
to extend the trade In native products 
With but out exception—that of the local 
representative of a ( uUfoniia raisin Dru, 
who presented a Une» of < allfornla dried 
and c anned fruits that attracted much 
attention—the exhibits were all of Bra¬ 
zilian native fruits Among the latter 
were mangoes, grapes figs dutes “ muniilo " (papaya), 
GnjtV (cashew) h aions suik>U (sttjKNlllla), bananas, 
guava, ‘ Jaea ” (durrlan), and i>ea< hes, apples, and 
pears from Southern Brazil Most of the fruits Just 
mentioned are tommon in Brazil, hut the exhibits of 
such fruits u« jieaihes, grapes, applts, and pears are 
indicative of real interest among the northern Brasilian k 
States in the cultivation of products for which the 
country has been dependent upon the United States in 
the past, and still Hs at present 

The U. S. Bureau of Standard* and Engi¬ 
neering Abroad 

I NCIDENTS In tbe dally routlno of the United State* 
Bureau of Standards point to the constantly tocreas 
ing recognition that la accorded In all parts of the 
world to the comprehensive and authoritative nature- 
of the activities of this important branch of the Gov 
eminent service There are requests for results of 
Investigations, for scientific publications of the Bureau, 
for Information on a seemingly Infinite variety of sub¬ 
jects. A single day s record of correspondence received 
is evidence of the world wide appreciation of American 
work upon standardisation, and research on problems 
connected with standards and the determination of tbe 
properties of materials. 

Inquiries were received from China, Hungary, 
Australia New Zealand and Peru during one day re¬ 
cently, Tbe civil engineer In charge of the municipal 
laboratory for testing building materials at Shanghai 
asked for the results of the Bureau’s Investigation of 
tbe value of fine grinding of Portland cement* by gran¬ 
ular analysis A request wss received from ths Royal 
Hungarian Central Office of Weights and Measures st 
Budapest, Hungary, for an exchange of Wrights ami 
measures publications, between the two government*. 
The Australian Statesman and Mining Standard of 
Melbourne desired to purchase two copies of the 
Bureau’s circular on household measurements and also 
lu publication ou the metric system the chief of the- 
electrical laboratory, Peruvian Gorenunsofs gperial 
School of Engineering, at I4ma, asked tor a publication 
containing detailed specifications and material* for oon* 
structlna standard Weston eadmlutn cello. 





li 1916 


SCIENTIFIC AMERICAN 


357 



inking the thnmb before miking i print Tildng the Impression of i finger Boiling the Index finger upon the ink slab 


The Origin, Classification and Uses of Finger Prints* 

An Ideal System of Identification for the General Public 

By Sergeant Frederick Kuhne, Bureau of Criminal Identifyation. Police Department, Cit\ of New \ork 


D l IUNO the last few years numerous arlicleH have 
HpiteHred in various mugazlms and new nepers 
lelntlve to the identification of individuals (inhicipnlh 
criminals) by tho method known as the Huger 1 rlnt 
System,” with no Intention of tho writers of such nrtl 
eles to convey to the public the lnfoimatlou ns to the 
manner In vvhkh finger prints are dassifUd and Iden 
tlficutiona made, nor as to the valm of fingtr prints In 
cases other thou criminal 

When flngtr prints were first adopted as a means of 
identification under a system of classification whereby 
a print could be filed and readily found thb subject 
was treated as a sc Unco and made to appear technical 
nud difficult This w r as done perhaps to keep it confl 
dentlal for police purposes, no thought having been 
given to Its future possibilities or to the fact that a 
system, the use of which is indispensable 
to the Departments of Justice all ovir the 
world would make on Ideal Hyatt m for 
any institution, doparttmnt, bureau, firm 
corporation, etc, desiring to pro\e identity 
or prevent impersonation 
In order to interest tho public in this 
comparatively new system uu endeavor 
will be made to cover the omissions of 
previous articles by explaining the flngir 
print system as concisely as the subject 
and space will permit by showing thut 
there is nothing difficult or mysterious 
about tho system and how valuable It 
would be, not only for the police, but foT 
themselves, if everybody had their prints 
taken and filed for future use 
The only requirements for proficiency In 
the knowledge of finger prints are crdl 
nary intelligence and practical experience 
Origin 

According to the record of researches 
by prominent criminologists, the Individ 
uallty of the finger print, or better known 
aa the thumb print, and its value in prov 
Ing Identity was discovered by the Old 
nose over 200 years B 0, an impression 
of the thumb being used by them in lieu of their 
signature in all legal and business transactions later 
this method was also adopted in India, and while from 
time to time various systems for the classification of 
impressions were advanced, they were not considered 
until the English government, realising its value, 
adopted the “Henry System" In 190L Since then finger 
prints under some system have been installed by the 
police of all the principal cities throughout the world 
A Finger Impression 

Before entering upon the explanation of classifies 
tton, I wish to instill Into the minds of those not fa 
miliar with the finger print work, the real meaning of 
a finger print or impression. 

The dictionary defines the word impression as being 
the mark, or a mark of anything, such as a stamp, mold, 
etc., but as a mark made with the finger is not neces 
airily an impression and valueless to experts unless it 
ahoits the peculiarities of the ridge formation upon 
▼higt the 0asslflcatloBS and identifications are based, 
it tails to convey the real meaning. 

The term fifty * 1 * print or Impression, as used by ex 
Parts, means the reproduction of the ridge formation on 

jjhsr^ If***** hr Frederick Kahne Haas * Co 


th< bulb surfaei of flit* outer or nail Joint of tIn finder 
lu any uiiuimr wlmUvcr whether It be math with ink 
blood or tin grmsy substance which in emlttul by the 
sweat glniidH tlu outletn of which art stlualed ou the 
summits of tlu rhlM s whether It In a photo^inphlt 
reproduction or printed hy moans of wlmt is known us 
u line cut, or whether impressed in (lav, wax putly 
etc All are impressions within tlu full meaning and 
can lie used by experts In making idt ntlfications V 
smudge made with the finger would be a mark hut no 
Impression In accordance with the finger print system 
Classification 

Although there are various h> stuns for the classified 
tlon of finger prints, such as the Conley, the Flak 
toulcv” (an Improvement on the Conley) and the 
French System,' the ay atom I am about to explain is 


the Henry System which U the one most universally 
adopted Any person who acquires experience enough 
to be recognised as an expert can create a system of 
hts own, which accounts for the variety of sv stems 
All systems are based upon the peculiarities of the 
rldgea, such as their formation Into various patterns 
(by which the primary classification Ifl determined), 
and by the formation of two fixed points (known as 
core or inner terminus and delta or outer terminus), 
together with the ridges intervening and surrounding 
these two points (by which the sub-clawi float ion and 
in some cases the final classification, U determined) 

\11 impressions are divisible Into one of two groups, 
of four type* apd eight distinct patterns, the first group 
itelng patterns to which no fimnerlcal value is assigned 
(except as explained later) consisting of two tyi*s and 
three patterns, such as loops, arches and tented arches 
(tented art hew being included under the type of anhes) 
the second group being those patterns to which a nu 
merical value is assigned in accordance with their 
position In a set of prints and consisting of two types 
and five patterns, such as whorls, twinned loops, lateral 
pocket loops, central pocket loops and accidentals, the 
last four patterns being classed as composite 
A art of finger prints (ten fingers), consisting wholly 


of putt* riih to w hi< h no mirnerh a I value him 1 k*ui 
uhhIuhrI (fiiKt group) Is *J\ on a priimirv < Imodth a 
tion of 1 dm r 1 ivpuswfd in tho form of a frudlou 
us Vj 1 1 % 11< for ImpriKKlmiM consisting wholly or 
pm fly of pa Herns with a mum rlc*tl v aluo ( second 
group), the primirv classification Is <Uttrmlmd In tht 
following manner 

The tin fluids an divided Inlo liv< piths (tin fir^t 
finger of ciu.ii pair r< priest ntlug Um dt nonihmtor of fho 
fraction and the second of <ucli jmlr tin numciatoi) 
the fl)«t pair biing tlu light llmmb and rUht ind<x 
finder with u value of 1(1 for dt nominator If appearing 
In thumb and 1(1 for nmmialor lu Imb\ mond pa i# 
the right miildh and right ting finder with n value of 
** for denominator in mldillt and s for numerator in 
ring finder (hud pair fin right little finder and left 
tlilimb with a valm of I for d« uoinlnutor 
In lUlit lilth Hum r and 1 for numerator 
in right thumb fourth pan the h fi index 
and niIddh t)i>M rs with u valm* of 2 for 
Ui uoiulimtor in imb \ and 2 for numerator 
In middle Hug* r fifth pah tht left ring 
and lift little lingers with a value of 1 
foi dt nominator lu ring flngi r and 1 for 
numerator in little flng<r, Hit value of 
1 width ns priviouslv stated is assigned 
to prints consisting of luithnis having no 
valm is alwavs added to the result ob- 
lulmd by the addition of the values as 
assign'd to patterns of the second group, 
so um to account for tin* 1 which is bor 
rowed for such prints The following 
»xamples will show how the values are 
aiH»lied and the primary classifications 
dt ft i mined 

If the right and lift thumbs were both 
path ms of the second group and the 
othtr eight fliiMrs of tin first group irre¬ 
spective as to which puHtrn the result 
would l>e 10 plus 1, giving 17 for the de¬ 
nominator and 4 plus 1 giving 5 for the 
numt rutor thus vve ha\ t the primary 
clussllhatlon of 5 our 17 for impression* 
In w hich both thumbs a re represented either by a 
whorl, a twinned loop, a lateral pocket loop a central 
Pocket loop or an lcctdental, if the right thumb right 
ring right little, left index and left little fingers were 
represented hy patterns of the second group, the pri 
mary classification would be 10 over 22 YSluu Iho t<n 
fingers are considered under the same Conditions the 
classification is the result in addition of III M 2 1 
plus 1 for both numerator and df nominator or 12 over 
12 By this Hrriingeineiit of valms wt have the square 
of ,12 or 1 024 prlmnrv (lassiflcntlons, running from 1 
to 12 over 1 1 to 12 over 2 1 to 12 ov«r 1 and so on 

up to 1 to 12 ov er 12. 

The prhnnrv < liisslfic atlons are further subdivid'd by 
the use of letttrs as A for arch T for tented arch, R 
for radial loop 1 for ulnar bmp for jwtt'rna of the 
find group in the Imhx fingers and r for inner M for 
meet O for outer d'tinnlncd by trming the ridges of 
laitterns of tin second group but as this part of tho 
svstem Is vm lengthy I will not attempt to explain it 
in dt (Mil owing to limited Npace 
Prints with a loop appearing in the right little finger 
would have whut is termed a final count or classifies 
tlon lu the form of a numeral representing tho number 
(Coadadfd on pape 305) 



The “ Henry Syetem ” of duel tying finger prints 
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The Heavens in April, 1916 

Remarkable Surface Features of the Planet Mars 

JBy Prof Henry Norns Russell. Ph D 


W HILE Mur* is artlll conspicuous In the evening 
sky, we may well continue the dtHcUHtdoii <>f the 
planet's remarkable surfaie ftatures Rcuhoiih wire 
given last month for believing llmt the gnat differ 
once* bctwecu the drawing* of tin plunrt In dlffiunt 
observers arise from wlmt 1 h tiilinlutll} « ullt^l j>or 
sonal equation — that I* fiom diflwinuH In tbtlr 
visual und mental laruptlve nppiirutiiH opt rating un 
consciously and thnt while a mtiHlpU of faint and 
difficult details undoubtedly txlat on thi planetn sur 
face the only wav of (lidding whbh of the \arlous 
t>pos of drawing* art probably most like the reality 
Is by rneuiiH of t< Nt ohm rvntlons on artificial plant ts * 
which hay* new r jit been made with sufficient com 
prehemdvi n< hh to ariswir the qmstlon 

We mu\ now tnmdilir the principal ixplaimtlons 
which have bun MigM still for I lit observed details, or, 
rather, for the thangtH to whiih they are subject, for 
the mere (\lHhnu of isrinancnt markings of various 
shaped, sizes und colors on Mars would be no more sur 
prising than on the Moon's surface or anywhere else 
The most conspltunus of all the change s 
—those of the i>olnr caps—are the easiest 
to understand From tbo way In which 
they shrink In spring and summer, and 
reappear again In l&to autumn It seems 
practU^iUy certain that they must l>e de¬ 
posits of snow or frost of some klud— 
deposited on the surface as the winter'* 
cold approaches and melting ayvay or 
evaporating us the warmth returns 
Since the material which disappears 
from ono cap evidently gin* in part at 
least, to form the othtr, the planet must 
have an atmosphere through wlihh the 
vapor of the material forming the caps is 
carried from pole in ixjle The exlst< nee 
of an atmosphere Is ion firmed by so \ era I 
other lines of observu tlon notably by 
measures which show that there la a cer 
tain amount of twilight on Mars after 
the sun has set, just as there Is on the 
Barth. 

The composition of the atmosphere and 
of the polar <aps Is harder to find out, 
and the existing data are puzzling The 
most obvious suggestion Is that the whit© 

•toff at the pole* In actual snow or hoar 
frost—frozen water, in some of its fa 
miliar forms The ouly difficulty about 
this view Is that, so far as cun be deter 
mined from existing data, it Is very hard 
to see how the surface of Mars can get 
hot enough even In aunitnt r, to melt snow At n o clock 
—or even reach the temperature, |>erhap8 At 10^ o clock 
not far above sero Fahrenheit at which AtiOodock 
anow begins to evaporate slowly Into 
perfectly dry air, just as camphor does In 
a warm room 

An alternative Idea Is that the caps consist of “ car 
bon dioxide snow ”—the white flocculent solid into 
which this gas condenses nt a temperature of about 
NO degrees t uitlgrudt, or 11J degrees below zero Fah 
re&hclt Hut here the difficulty la the other way, for 
It la equally hurd, or harder, to hoc how the surface 
of the plaint can be cold enough to permit the exist 
erne of solid carlwu dioxide through the summer, or 
to allow It to form again ns enrly in the Martian au 
tunm as the white deposit actually does 
In the opinion of the present writer, after a careful 
examination of the data, the question must be left un 
solved for the present 

Only one thing seems certain the polar caps must 
be very thin for they some times disappear completely 
In Huimm r Now the whole amount of heat roceLed 
during a Martian Huramcr would suffice to melt and 
etapoiati a liner of snow (or of solid carbon dioxide, 
for that matter) onlv a few feet In thickness. Since 
most of lht hi at mtunliy rcceUed must be lost again 
by refiutlon or radiation into space, the thickness of 
tin iKtlar taps must hi very small, probably averaging 
onlv a find or kh 

All tin (v idi in i go* * to show that the plunet's atmos 
phere, also l* far Uhn ixtinslv© than the earths It 
Is hardly snfi to make a nuuu rlcal catiwute but the 
assumption that th. n 1* one tenth os much atuiemphere 
ulnne a squari mill of thi surfiiot of Mar* a* above 
hu equal area on earth acorns a rather liberal one. Re¬ 
garding the composition of this atmosphere there are 
Indications, from cirtaiu dllflcult and delicate speetro- 
siopir measures, of the prisenn of wuter vapor and 


oxygon, but other measure* by fully as trustworthy 
methods show no jierccptible signs of them And the 
quontltj present must ut moat be very small 
Wo may now take up the most interesting problem— 
the nature of the dark areas and of tho “canals ’ The 
former aro certainly not hchs, as was once supposed— 
a sufficient proof laliifc that the brilliant reflection of 
the sun from the Hurfnec of the water which in that 
vase would be couspituou\ ha* never been observed 
A widely hi Id opinion—and one which la entirely 
plausible if the planet’s temperature gets above the 
freezing point of waUr, and the polar caps are com 
l>oNed of ordinary snow A* that these dark areas are 
nglonx of vegetation hi uttered over the otherwise 
deaert surface of the planet 
The enlurgt m< nt und darkening of these areas in 
the loud Hummer, when the moisture from tho melting 
t>olnr snow** reaches thorn (whether by streams, rain 
or dew) Is Just what might be expected, while their 
shrinkage in autumn and winter (when the atr be¬ 
comes very dry aguln) and the change of color in 
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some places from green to brown are equally easy to 
explain 

Tills 1* a very attractive theory, but is bv no means 
the only one which can explain the observed change* 
For example, Arrhenius, guided by the behavior of 
iertalu defcrt regions In Persia and elsewhere, has 
suggested that the dark areas may be alkali flats, where 
the aaud hi full of hygromoplc salts Whenever there 
Is much woiHture lu the utuiosphere these salts will 
absorb It from tho air, and form a brtno whhh 
will molstin the sand and make it look dark, but 
when the utmosphero becomes very dry (all tho 
available water being looked up In tho growing polar 
cap) the water will evaporate again, and the dissolved 
salts will effloresce, leaving the dry surface covered 
with a whitish or yellowish deposit 
Other explanations, not involving the presence of 
life, could doubtless be devised, and iu all probability 
some of these chemical explanations could be adapted 
to the hypotheses that the substance whose vapor dtf 
fused fium the polar caps into the atmosphere was not 
water but something else of lower melting point 
On tho vigetntlon theory, the canals are explained as 
fertile striinj of land hounding watercourses which 
cross the deaerta This does not prove them to be 
artificial for, as Profcwsor W A. Pickering tho orig 
inator of this idea has pointed out, the valley of the 
Nile, seen fiom the moon, would appear as a green 
streak crossing the great yellow area of the African 
desert 

A* In this terrestrial case, the watered region may 
be many times wider than the watercourse itaelf 


The progressive darkening of the canals after the 
polar cap shrinks, beginning nearest It and extending 
gradually outward to the equator and beyond it, can 
then be explained as the result of the progress down 
them of floods of water from the melting snow, and 
the subsequent growth of vegetation—as happens, in¬ 
deed, lu the case of the Nile 
Dr Lowell, starting with this explanation, argues 
further that the canals form so remarkable a geometric 
network of fine, sharp straight lines that they cannot 
have arisen from the casual operation of natural forces, 
but muMt be artificial, and the products of great engi 
m»©rlng skill He reason* also that, since the water 
flows away from the polar cap in all directions along 
different canals at about the same rate, and goes a 
long way beyond the equator (as indicated by the 
darkening of the raUftls), while six months later, by 
the Martian calendar* it flows along these same equa 
torlal canals In th< opposite direction, It cannot flow 
under the mere force of gravity, but must be artifi¬ 
cially conducted, in a word, pumped—which shows that 
the designers of the canals have not be¬ 
come extinct, but are still using them for 
irrigation 

To develop arguments which show that 
it would be possible to got evidence of the 
exlatenre of Intelligent inhabitants upon 
a planet fifty millions of miles away Is 
an admirable piece of constructive rea- 
aonlng There Is moreover, nothing in 
our present com luidvcly established 
knowledge of Mars which Is lrrecondl 
able with Dr I.owell n theory, but it 
should nevertheless be borne In mind that 
some of the most Important bases upon 
which It Is established are not to be 
counted as conclusively settled by obser 
vatlon and that It is in any case not the 
only possible explanation of the phenom¬ 
ena 

It has already been shown that the 
exact geowetrUnl character of the canal 
system is very far from being proven, 
and with this, tho argument for the artl 
flda! character of the system loses Its 
cogency Again, and more fundamentally, 
it is not certainly established that vegeta¬ 
tion exists on Mars, or even that the 
polar caps ore of frozen water, and that 
it ever gets hot enough to melt them 
If they do supply the planet with wa¬ 
ter the alkali mud theory will account 
for ibange* in the color and visibility of 
May7 canals as well as of larger areas, and, 

May 15. as Law has suggested, the progressive 
May 22 . appearance, first of the canals nearest the 

pole and then of those farther away, may 
be explained without invoking intelligent 
action by assuming that, as the polar caps 
melt a thin haze spreads over the surface, concealing 
the full details, which finally clears, starting at the 
pole, so that the canals, which have all darkened, invis¬ 
ibly to us, under the hazy covering, come Into view suc¬ 
cessively, as reported by the observers. 

\\ hen all these possibilities are considered, the writer, 
for his port, is loath to make dogmatic statements con¬ 
cerning Martian problems The explanations here very 
briefly outlined have been suggested to their advocates 
verj largely by analogy with features of the Barth’s 
surface. If we could be equally familiar with the con 
dltloua prevailing on other bodies, we might well be 
led to still different, and equally possible, theories con 
corning Mars, and find ourselves more embarrassed 
than ever to choose between them, untH mors dhrtinc 
tivs observational data became available. 

The Heavens 

The appearance of thfc gky In the latter pert Of an 
April evening 1* shown in our map Almost overhead, 
but a little to the north, Is the Great Bear The 
"Pointers” In the bowl of the Dipper point down¬ 
ward to the Pole Star, and beyond it to the fttgxag line 
of Cassiopeia, low on the horlxon. To the right of 
these, in the northeast, is Draco, coiled about the tittle 
Hear Low in the northeast is the bright star Vsga 
Above this are the quadrilateral in Hercules, the Mpl 
circle of Corona, and the resplendent Arcturus, Vlrga 
Is well up in the south. Its brightest star, ftpfc*, 
makes a fine triangle with Arcturus and DeneboU in 
Leo 

{Conduct •* 8 * 3 ) 
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Inventions New and Interesting 

Simple Patent Law; Patent Office News, Notes on Trademarks 


Surgical Scalpels wifh Detachable Blades 

F OR the three or four years, or ever since Dr 

Murphy, of Chicago, conceived the idea of attaching 
a saf«ty raxor blade to a aeatjx^l handle for an operat 
lag knife, there has been considerable diw urmIoii among 
the surgical profession relative to a suili>el provided 
with a thin, wafer like blade 
simll&r to those used In 
safety razors. 

While the exceedingly 
sharp edge of the razor 
blade recommended it for 
surgical purposes, since the 
healing of a wound from a 
keen knife is more satisfao 
tory than that from n dull 
knife, still, Its shape waa 
not satisfactory, the square 
corners and straight cutting 
edge making the manlpula 
tlon of «uch Improvised 
scalpels most Inconvenient 
This obvious disadvantage 
was overcome In a number 
of Inventions subsequently developed, providing surg 
leal scaliiels with detachable blades of the proper shape 
ot rather, better shaped for the purpose For certain 
reasons, however, these new Instruments did not seem 
to find great favor with the surgical practitioners, 
perhaps thp main reason was that in addition to the 
handle and blades, other parts were used in their con 
ntruitlon, treating crevices and Joints, all of which 
made the artleh either Impossible to sterilize without 
taking It apart or difficult to maintain antlseptk 
Hence these «<alpels were limited In their uses owing 
to Inherent Imperfections, In spite of the obvious ml 
vantages of the principle unplujod 
Thero has recently been Invented a form of (a filial 
with detachable blades, which uppers to solve the 
problem In a most practical maum r Not onh are the 
blades of the proper shape, but they are so madi hh 
to be readily placed on the taalpel handle and firmly 
held thereon without the use of a clamping device In 
fact, the construction of the new scalpel Is no more 
complicated than the ordinary instrument. 

The Inventor of the new scoli>el, Morgan Parker of 
Newport, R 1, has made use of the spring flexibility of 
thin steel blades In an ingenious manner for holding 
them on the handle. The device makes uae of the 
spring characteristic as the stage through which thei 
blade must pass in order to gnln Its position on the 
handle This Is accomplished by automatically causing 
the bending of the blade while attaching whkh again 
snaps straight when in posltiou, making it immovable 
from the handle until again sprung, resulting in the 



m sritasty sfl tow Into » f»a l«w. 

***** lit write 


Tile ofH rul loti of tin muMiIi miihIW In xlmplt After 
the removal of Mu hot tom (h\m the <audio Is filled 
with alsiut 7 r > kiiiniM of <utMdt and tin < o\i r npltued 
Tin k< roHont i out tint i of th» lamp on whtih the 
(.audio Is to 1 k used 1 h thm half IIUmI with \mU< r 
The cundh Is pint ch l In tin font of tin limp mid at 
the uni of about a nunuti a 
i oust ant HUppl \ of m< t \ l« ne 
Uik Nmui m fiotn tin burinr 
It Ik nth Im <1 ttiut (In < audio 
In phn id in a ^Imsm tumhlir 
til'd 1 h foil phnin^ tl In the 
font of a In in p In ordt r to 
nmhi ''tin that no pis 
< w a pi s from tin ki t • \\ ( *d oq 
I kottoin \fti r biing thus 
i lmrgrd and pn pared the 
landU tun be used for u con 
Midi ralde in rlod of time un 
til tin (Uildde 1 h exhausted 
AMnn too mui li watir Is 
absorbed Into the carbide 
candle, the flanu becomes 
too lnrge Comersclj the 
flaim will bo too small wlnn the inrhlde UimIh to form 
mud oi slime at the bottom Tin hi <ondltloiiK however, 
arc soon iemulated and afU r a brief use tun hi avoided 
without trouble Obvloud\ the duration of otn (barge 
d< im iuIh upon the sl/t of the (umlh Tlie carbide ukimI 
i ohIh on tlie hvi him about oue pfennig i>er hour in Uer 
mam wlurt tin. divha Iimh Imk n Inunted and widely 
Introduced Him i tin In ginning of tin war When the 
luihldi is tvlmutfinl In tin uuidli Hurt remains a 
ihulk llki risiduo In tin holder, whh h is easily loosened 
when div b\ n spuuii liumlle or otlnr uluisil If it U 
nocissur^ to rt fill Imstllj the risldue maj be remowsl 
whin still moist but since In this case gas may still 
be forming great nire must Ik* tvirdsed not to come 
too mar anottu r light 

Use of Periscope for Purposes Other Thun in 
Warfare 

U( H has been said of the extensile use of perl 
woiMH Imth by subumriius lunnlng !»elow the sur¬ 
face of the wubr and by soldiers In the trenches 
However, the ficrlwope has heretofore figured but little 
In the i*netful walks of life 

Recently a large riowd gathered outside the War 
Office In Loudon for the purpose of seeing Lord 
Kite hi ner Just before he started for the frouL Oue 
man, ft firing that he would bi unable to seture a 
glimpse of the famous British general, brought with 
him n im rite opi of the variety used by the British 
soldiers in the trench* s in Flanders Needless to state, 
this optliHl device enabled him to Hcturp a lUld of 
vision over tin heads of the people surrounding him 



Using a periscope in a crowd In order to get * glimpse 
of General Kitchener 


elimination of nil moving and accessory parts and re 
dating the IriHtinment to a handle and the hlarits Thus 
the blades are made to slide onto the handle and snnp 
Into place, and ure as mulily removed In the rtverst 
order, by a simple manipulation of the fingi rs The 
construction of the new scalpel 1 h suih that a blade 



Recently invented safety razor with the bUde removed, 
showing the lugs 



New type of safety razor with the renewable blade held 
In position 



Constructional details of the blade-bolding member of the 
new surgical scalpel 



M 


Surgical scalpel of simple design end Its renewable bUdes 

cannot tie dislodged exoept when so Intended by Its 
user, and when In position on the handle. It Is hold 
rigidly in order that It may not lie over flexible while 
In use 

With the new scalpel, fresh blades are available for 
each operation Insuring a sharp and jierfeot inlgi 
Furthermore, the time and trouble Incidental to the 
resharpening of the regular scalpel blades are cllm 
lnated, for the tost of the blades is low The Instru 
meut lends itself to sterilizing Just as reHdily as the 
conventional scalpel 

Mr Parktr has also jierffsted a tyr»e of safety razor 
made along the same gtmrnl lines as the usual razor 
but provided with a guard and renewable blades Here 
again the flexibility of the blades has been nmde use of 
A long slot Is iut In each blade serving to hold this 
member on the back of the guard by engaging with 
two tars of different lengths To ins< rt a m w blade In 
place, it is slightly bent while engulfing with the first 
or long cht, but snaps back Into shaiie when pushed 
far enough and U then shifted so as to engage with the 
second or short ear, resulting la Uh being held firmly 
In place The reverse operation Ih followed to remove 
the blade 

Although the razor Jurt dew rllx-d is of the utmost 
simplicity comprising hut throe pnrtH—the handle the 
guard which is provided with the holding cars as In 
togral part* aud the renewable blade—still It has pra< 
tlcally everv desirable feature possessed by other safety 
razors it Is inexi**nslve readlW cleaned and efficient 

Carbide Candle Instead of Kerosene in Oil Lamps 

D UE to the European war then have been vei> few 
practical novelties deteloped during the past ytnr 
and such novelties as have manured have had some 
connection with the war In ncarlj every instance i IiIh 
is the ease with the German carbide candle device 
*hown In the accompanying illustration 

The new carbide candle la made in two sIzch, for 10 
and 14-Inch burners aud can l>e applied to any lamp 
after the removal of the kerosene burner, by meaiiH of 
the movable socket Thus there Is furnished a mw 
sort of lamp which provides t cheap means of llluminu 
tlon where kerosene is lacking 
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PrcMrcdiMaa for Peace Is the ^*try from fhat ru a bqIiaww iod a 
^^ ftKSnd Indwrtriee w*»t* product Prrite, the «*p& 

(Ccmrtwlc* from pope 351) primarily to matt*!* BdJfuriO Arid, U A 

The Boteau of Mince 1* experimenting byproduct to coal tototo* to tortotl 
with new methods by which It Is believed *tote*. formerly it was discarded, but In 
this loss can be reduced to 10 or 10 per 1^14 d 1,500 tons, valued at $84^)00, were 
oent produced in three states. 

The uses of bismuth arc growing, and ^ ne ^be largest of our Imports Is 
if the metal could be obtained more pottery* r*b® Import value of which to a 

cheaply, these uses would be greatly in recent year amounted to more th*3 111, 

creased Probnblx 4 000 pounds of this 000 000 There Is little doubt that A care- 
material is going dail* out of the stacks study of our own deposits and tinsel- 
of the smelter? in the western states °^ s preparation would enable us to 
Many of the rarer metals have a great domestic material toura Alton- 

importance in tbelr relations to the In * lvel r Investigations by the Bureau of 

dustrles of the country and to human Mines indicate that an Immense tonnage 
comfort A terv Inqiortant group of the ot the ^rent known semlkaoUniM* feld- 
steel ulloj lng metals Includes chromium, spar * ** available In the southern Ap- 
cobalt, nhkel tungsten, vanadium, molyb- pelechlan region 

demun, and tltanluni By the use of these Ttoe growth of the Portland cement to- 
wonderful alloy steelM, largely developed dustry to the United States has bean one 
to the United States one man now does of the wonders of modern Industry In 
as much work with metal-cuttlug ma 1880 there were produced to the country 
chlnery as could formerly be done by five 80,000 barrels, In 1913 more than 92.000,- 
m«D Tungsten besides Its use In stoel, 000 barrels, valued at as many dollars, 
to which it is Raving millions of dollars There seem to be excellent reasons tor 
a year to wages 1 r saving other millions stimulating the export trade to South 
of dollars to consumers of electric light America Although this exporting may 
incandescent lights with tungsten flla promise large direct profltB, the cw»- 
ments furnish for 15 cetitB as much elec Hon of such a trade should benefit the 
trie light as one could get ton Years ago industry through the opportunity to dl» 
for one dollar and of much better quality I*** of surplus stocks A serious loss at 
There still are opportunities to the metal cement plants is in the flue dust, ranging 
lurgy of tungsten. from 4 to 10 per cent of the raw mate- 

Uranium 1« chiefly notable from Its be- rlal A plant at Riverside, California, has 
Ing the parent of that wonderful ele- installed the Cottrell process for catching 
ment, radium The Bureau of Mines In lts dust * whlch injuring surrounding 
eonnectlon with the National Hat Mum In orchards and has found that great quan 
stitute has manufactured radium on a title* of potash had been going to waste, 
commercial scale from the carnotlte ores tbc value of which, now rwov^red, Is 
of Colorado at a cost one third the price neH1 *ly H * large as that of the cement 
asked by foreign producers This triumph P r< *toccd 

of American skill and invention Is not The Uhlted States produces more than 
only making this country independent of two thirds of the fuller's earth It eon 
foreign sources of supply, but 1 h enabling sunn s, and when it is considered that 
American physicians to apply to the cure prior to 1H95 there was no regular pro 
of cancer radium in quantities not avail du< tion the progress of the industry has 
able to physicians in Europe been remarkable Many samples of Amer 

Practically all the potash salts used In hau eurth are distinctly superior in 
the United States have come from Ger bleaching power to the English earth, and 
many the imports amounting to $15 000 the investigation* of the Bureau of Mines 
000 annually To remedy this situation, *how the domestic earth to be better 
the Government lma been ac tivelv engaged suited for refining edible oils than the 
in Investigating as possible sources of imported product 

potassium salt saline resldms nutural Bromine produced In West Virginia and 
and artificial bitterns alunite and similar Ohio, Is largely shipped abroad and re- 
minerals, the Igneous rotlcs and minerals turned to the tnited States In the shape 
like the potash hearing feldspars the of fine themhuls, for which wo pay the 
greensand marls, and organic sources costs The large quantities of calcium 
suth as seaweed molasses residue wool chloride formerly wasted In the manufac¬ 
turings etc Experiments indicate that ture of soda are now being used In part, 
the United States may soon be relieved and it is hoped that new uses for that 
of absolute dependence on foreign re- which is now wasted will soon be found 
sources of potash salts Comparatively little is known about a 

The waste to mining phosphate rock is large number of the rarer elements, espe- 
large to the Florida pebble field being dally tantalum, columblum, thallium, 
probably two or three times the tonnage thorium, beryllium, and the twenty or 
of rock saved Among the possibilities more elements of the cerium and yttrium 
of the future are the introduction of earths No one can say what an ex 
chemical methods whereby low grade de- plottatton of this field might lead to, hut It 
poelts can be converted into concentrated is through scientific Investigation of such 
forms and shipped at a profit, the direct problems that many industries have been 
application of low grade phosphate rock developed, perhaps the most noteworthy 
to the land, and the utilisation of other being that of the Welsbach gaslight man- 
sources of phosphate, for example, the tie There Is reason to believe that a 
mineral ajmtite and phosphate-bearing more general manufacture of thorium nl 
slags, large quantities of the latter now trate, the important chemical product nee- 
being wasted easary for the manufacture of tooandes- 

We are entirely dependent on Chile for cent mantles, may be developed to this 
onr natural nitrates, the imports from country There are deposits of mouaatte 
that country in normal times amounting to many states, and with the knowledge 
to about $20,000 000 annually Nitrates that a valuable material—mesothortom— 
are being made from the nitrogen of the can be made as a by product, the industry 
air by electrolytic processes on a small should pay well. Mesotborlum is used 
scale In the United Btates, and success- successfully to therapy to the same man* 
fully on a large scale in Norway Our ner as radium, 

wastes of nitrogen, In normal times Worth From our copper refineries and rtfi- 
In combined form about 15 cents per furlc acid plants at least 300,0M pounds 
pound, are almost inconceivable. Al- of selenium is going to waste each ye$r 
though we coked in a recent year over Selenium is the only known element htY 
03,000,000 tons of bituminous cool, we re- tog an electrical conductivity that varies 
covered only $3,800,000 worth of the $22, with exposure to light, and this property 
000 000 worth of recoverable nitrogen con will undoubtedly give the metal special 
tatned to the coal This we can charge prominence to future. Tellurium to stoo 
to the wastefut beehive coke-oven going to waste to quantities. No ptoseut 

Through the inventive genius of an use of importance Is known for tbs 
American, Herman Frasch, the United ment, although It la obtainable at A tyfc 
States occupies the dominating position to 
the sulphur industry of the wdrUL Meth¬ 
ods are now extensively employed to the 
manufacture of sulphuric acid from smel- 
ter gases, tbs production of add to tWs 
way to I*H amoAhttot to O$/Q0ft Md* 
the remarkable growth of * ptoMrif to 


abundant of all dements, and unto 
oently has bsto obtained only as a eh#- 

tad 


Protect Your New Car 

About 900,000 cars will be bought this year. 
Thousands of those new cars will age through lack 
of proper attention. Between the new car and the 
prematurely old car there are three main differences 



New Car 

1 Silent motor 

2 I ull power 

3 Jnfrequcnt repairs 



Old Car 

1 Noisy motor 

2 Weakened power 

3 1 requent repairs 


Let us look at the symptoms of 
premature old age 

I (1) In a new motor, only one 
I thing brings on noiae. That is 
abuse Too often noise is the 
motor's complaint against im¬ 
proper lubneation 

(2) The most serious causes 
of permanently weakened power 
are scored cylinders, worn bear¬ 
ings and piston rings These 
troubles are brought on by in¬ 
correct lubrication 

I w 

(3) During the first year, en¬ 
gine repairs usually are infrequent 
-—even with incorrect oil But 
with incorrect lubrication the 
second year brings the reckoning 
The metal worn out by friction is 
gone forever The results of wear 
now show up plainly The worn 
motor never “comes back ” 

An investigation among New 
York repa ir shops showed tha t 
over 50% of all motor troubles 
brought to them are caused by 
incorrect lubrication 

I The one main factor m keeping 
| your new car new is correct lubri¬ 
cation 

You selected a car that suits you 
Now select the oil that suits your car 
You will find the correct grade of 
Gargoyle Mobiloils for your car specified 
in the Chart of Recommendations, at 
the right 

For several years this Chart, which 
represents our professional advice, has 
been a standard guide to correct automo¬ 
bile lubrication If your car is not listed 
in this Chart, a copy of our complete 
Lubricating Chart will be senton request 


Correct Automobile Lubrication 

Explanationr —The four grades of 
Gargoyle Mobflcals, for gasoime mo¬ 
tor lubneation, purified tOremovefree 
carbon, are 

GsrgoyU Moblloil “A* 
Gargoyle Mobiloil "B* 
Gargoyle Moblloil **E W 
Gargoyle Moblloil "Arctic** 

In the Chart below, the letter oppo¬ 
site the car indicate# the grade of 
Gargo)le Mobiloda that should be 
used For example, “A” mean# Gw 
go> lc Mobilod * A ’* * Arc’* means 
Gargoyle Moblloil “Arctic, * etc The 
recommendations cover ell model# of 
both pleasure and commercial vehicle# 
unlcfla otherwise noted_ 
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Mobiloils 

A grade for each type of motor 

In buying Gargoyle Mobiloil# from your dealer, it 
U safest to purchase in original packages Look for 
the red Gargoyle on the container Lor information* 
kindly address any inquiry to our nearest office* 

VACUUM OIL COMPANY 

Rochester, N Y,U S A 

Specialist* intb«maruifactur«of hi(h-cra<}n 
lubricants for e ver y clau of machinery 
Obtainable everywhere in the world 
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Prince Albert tobacco 

has made three men smoke 
pipes where one a 
smoked before! 


Lay fire to a jimmy pipe jammed- 
chock-full of Prince Albert tobacco, 
or roll up a makin’s cigarette—if 
you’re digging after reasons why 
P. A. has revolutionized the pipe 
and “rolling” game; why P. A. has 
trebled the number of pipe smokers 
in six years; why Prince Albert is 
today smoked in every civilized 
nation on the globe 1 

Give P. A. the third-degree-test-out! 
Drill like sixty into that enticing 
flavor, that fragrance, that long- 
burning coolness. You can smoke 
P. A. without a let-up every minute 
you’re out of the blankets and your 
confidence never will be abused! 
The patented process frees the 
tobacco from bite and parch ! 

Men who have stowed away gentle 
old pipes for years have brought 
them back to the tune of Prince 
Albert! It will set free any-pipe- 
shy-tongue ! 


prince 
Albert 

the national joy smoke 

It will prove out 100 per cent any 
hour of the twenty-four! It will 
give any man all the pipe-happiness 
he ever did yearn for! 

And smoked in a makin’s cigarette, 
Prince Albert is so refreshing and 
so delightful, it gives you a brand- 
new idea of how corking-fine a real 
makin’s cigarette can be! It’s as 
satisfying to your taste as the pret¬ 
tiest thoughts of smoke-happiness 
you ever uncorked. For Prince 
Albert has won its 
way on its merits. 

Won-over men of 
all tastes—it’s so 
universal in its 
popularity; so 
good, and friendly, 
and satisfying! It 'jj 

will win you v d 

quick as a flash! mm! 



PHn" Aftft U j*t* pyyr~d kf , St; tidy rtd 

R. J. REYNOLDS TOBACCO COMPANY, Wfauton-Stlem, N. C 


JKLm— - — ' 
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Standardization hay revolutionized the motor car in¬ 
dustry It has increased manufacturing efficiency and 
lowtred selling costs It has given the manufacturer 
methods and materials of definite proved quality and in¬ 
sured the motor tar buyer the maximum of value 

Of the million autos sold in 1916, 75% will sell at 
$1000 00 or under and this remarkable achievement is the 
dirtet result of standardization 


To this revolutionary process of standardization Du Pont 
Fabnkoid Motor Quality adds the final word in upholstery It 
eliminates the buying hazard, the high cost and the manufacturing 
wastes of leather Ik cause it gives the manufacturer an upholstery 
material of known Quality, Efficient and Cost 
To the mot01 <ar buyer it combines all the richness, all the 
luxurious and aristocratic appearance and texture of the finest 
It it her with double the service, Btrcngih and satisfaction of so 
called ‘‘genuine’' leather 



You can now buy almost any standardized car up- 
liolrtered in Du Pont tabnkoid Motor Quality 

Fabnkoid Rayntite 

made especially for tops and storm curtains is guar¬ 
anteed one year not to leak, but built to last the life 
of the car It is sturdy in structure and fadeless in 
color Made in both single and double texture 

Writ* for nmplw mnd bookUta 

DuPont Fafcrikoid Company,WikningtoQ,D*L 
Clanadlaa Factory ui Ofldi Toroato 


and except for Us brittleness would prob¬ 
ably And extensive use 

The United States has an ample supply 
of crude barytes, the mineral used In the 
manufacture of white paint, rubber, aril 
IkJal Jvorj fireworks, etc Yet because 
of tmiKrfect methods of mining and treat 
tuont of American ores, we have depended 
t>n Europe for this material Since the 
war began, however, barytes compounds 
are being manufat tured In several states 
The new 1mlUHtr\ Is not only meeting the 
domestic dirnaud but is also furnishing 
large quantities for export 

As a consequence of * strain breaks ” 

11 suiting from risk stresses, heavy losses 
hate been entailed in marble quarries 
The Bureau of Mines has lately devised 
n method of relieving the rock pressure 
ho as to prevent destructive fracturing 
and great masses of valuable marble that 
would otherwise be wasted are now being 
utilized 

Large areas of peat of considerable 
\alue lie near great iron mines in north 
t rn Monnesotn which are now being 
Worked entirely with coal brought from 
a thousand miles away This" peat could 
l>e used to replace the coal for generating 
producer gns or steam in large power 
plants in such a way that the by product 
of ammonia recovered should pay the en 
tire cost of plant opemtlon, and thus the 
producer gas, an excellent fuel for on 
glues be obtained free of cost 

The Heavens in April, 1916 

(Concluded fro m pane 158) 

Ilydrn, Crater and C-orvus are visible in 
the southwest, and Gemini, Can la Minor 
and Auriga In the west and northwest. 

The Planets 

Mercury Is in conjunction with the sun 
on the 14th—behind it—and Is practically 
invisible except at the very end of the 
month when he sets about an hour and 
a half after the min He is then In ArieB, 
not near Huy bright star, and should be 
taslly Identifiable in the twilight 

Venus Is evening star in Taurus and 
is exceptionally bright and coubpIcuoub 

She reaches her greatest elongation (or 
apparent distance from the sun 46* 399 
on the 24th, and Is at the same time in a 
very high northern deUluatton — nearly 
27* The combination of these two things 
keeps her in sight until 10 45 P M , while 
early in the evening she is more than 80* 
above the horizon At the same time she 
Is nearly, though not quite at her great 
«Ht brilliant v beiug 100 times as bright 
ns a standard first magnitude star She 
is so bright that she casts a shadow, 
which may very easily tie seen by going 
Into a room into which no artificial lights, 
suth as street lamps can shine and let 
ting the light of the planet come through 
a western window and fall on the oppo¬ 
site wall 

Mars is in Cancer, but has reversed his 
motion, and la swinging back into Leo 
at an ever increasing rate He Is 85 mil 
lion miles distant at the beginning of the 
mouth, and 108 million at its close, and 
U growing smaller In the telescope, and 
fainter to the eye, but he still looks 
brighter than a first magnitude star 

Jupiter is In conjunction with the sun 
on the 1st, and can be seen only at the 
end of the month, just before sunrise 
Saturn is an evening star in Gemini, re 
nmlnlng in sight till about midnight. 

Uranus is a morning star in Capri 
eoruuH, and Neptune an evening star in 
(temini 

The moon Is new at 11 A M on the 2d, 
in her first quarter at 10 A M on the 10th, 
full at midnight on the 17th, and In her 
last quarter at 6 P M on the 24th, Hhe 
Is nearest us on the 30th, and farthest 
off on the 0th During the month she is 
in doctfunction with Mercury on the 1st, 
Jupiter on the 2d, Venus on the 0th, Sat 
urn on the 9th, Neptune on the 11th, Mars 
on the 12th, Uranus on the 26th, and Ju 
piter again on the 80th, 

Nauimln’s Comat 

A faint comet was discovered photo¬ 
graphically by Naulmln, at Slmria, Bussla, 
on February 24th—Just after the l**t of 
these article* was completed. 

it was then In the seethe** part of 


LEOAk NOTICES 


Patents 



A Ftm Pals law u to ths probable patent* 
ability of an Invention will be readily given 
to any Inventor funitahlng us with s mmM 
or sketch and a, brief osacriptlon of the 
device in question All common lent loo* are 
strictly confidential Our Han* Book on 
Patent* will be sent free on request. 

Ours la the Oldaat agency 1 
patent* It waa established O" 
yean ago 

AH patents secured through tu are d*> 
scribed without mat to patentee In 1 
Ss U nUfta AiacWaa. 

MUNN 4k CO. 

»1 Br o adway WaMISIs Nan 
Mrmath Officer CM f Shut Wt 


i the 


Yeah 

D.C 


Annual Subscription Rates for the 
Scientific American Publications 


Subscription ooe veer 

Postage prepaid In United States and , 
Mexico Cuba and Panama. 
Subscriptions for Foreign Countries, one 
poetAgo prepaid 
Subscriptions for Canada, postage prepaid 


S3 00 


$4.00 
9 76 


Ths Scientific American Publications 

Scientific American (established 1940) 19.0b 

Scientific American Supplement (established 

1670) 6.00 

The combined subscription rates and rates to foreign 
oountriea Including Canada, will ba furxdabad 
upon application. 

Remit by postal or express money order bank 
draft or clteck 


Classified Advertisements 

A deer tiling In this column ii 7A rente a Une. No less 
than four nor more than 12 lines accepted Count 
seven words to thn line All orders must be eooompauea 
by a remittance 


BUSINESS OPFOnUNXTlfa 

COULD YOU KLLL GAJ90I INIS AT 3 1 3 CENT* A 
niton f If M wU ( erbouvold to mtomoblllete for It 00 
500% profit SI 00 tube equivalent to 40 gallons ol aasotloe. 
Removes tarpon Sample 7M Live dealers ana agents 
wanted Oarbonvotd Bradley Reach N J 

SELF WANTED 

LARGE CENTRA I STATION COMPANY IN MID¬ 
DLE WEST offering ewwUeni opportunities along engineer¬ 
ing and commercial linos Is sssMng applicants in Its dramas 
room on electrical construction of switchboards and general 
layout of central and sub-station design In coonecUoa with 
installations erf lares turbo-generators, synchronous eon- 
v er t cre end transformers Prefer applicants who have 
completed four yeer electrics! or eupneorlng course but 
awn who have bad one or two years of oollage training sup¬ 
plemented by additional study and experience since leaving 
school may qualify Salary ranges from 170 00 to 100 00 
per month depending entirely upon tbs qualification# of 
applicant* Men who have had training with this company 
In ths drafting department are later transferred to poelttona 
In the testing dspnrtrognt end thoee who wish to seek com¬ 
mercial work are given an opportunity to enter Into new 
bustnow fields In replying pteeae give complete lafonae- 
Uoo se to ege qualifications and experience and minimum 
salary mnddered Address replies to Applicant*. Box 
773 New York City 

CAROLINE ENGINE DIAGRAM CHART 

rrop FIOURINQ —SAVE TIME —Gasoline engine 
horsepower et a glance Large Diagram Chart Ac¬ 
curate easily read All types Satisfaction or money 
back. Price Shots Postpaid Victor Page Bristol Coon. 


WANT TO INVEST about twenty-five thousand dollars 
to manufacture an article commanding good export and 
domestic sale For further particulars address Kent, 646 
Second Street, Brooklyn N Y 

PATENT POE SALE 

PATENT FOR SALF COVERING MACHINE de¬ 
signed to save waste fibers In pulp and paper mills, sev¬ 
eral In euepeseful operation For further partieutan 
address R V Kingsbury Hinckley New York 

SITUATION WANTED 

WOULD LIKE TO LOCATE with some one that touts 

use my full ability Besides serving date at four- 

trades, have practical (not tashideal) working hi 

of steam gas electric hydraulic and pneumatic t_ 

log A cheap man at S6 000 for some concern that San 
use my fuU capacity Address Mechanical Engineer 
Boa 77S New York 

STOP BATTLE OF WINDOWS 

KEEP BURGLARA OUT Stop RATTLE of Window 
A patented devtoe Naoed on window In one mill 
do this Semple 36 cents Mossy refunded If 
factory Conklin Mfg Oo Red Bank N J 


Campbell’s 
Scientific Farmer 

la an authorfty on epfl culture and crop growing 
It U to the intelHgent fanner what the wwflo 
American is to the intelligent buriwes Ago a 
aane aad safe guide la Urn mdil Add that It 
cover*. It la the only publication devoted f 
the science of farming, 1/ you are Inter* 
lft farming m fintter where, you cannot af 
to be without tJw information it gives you f 


THE CAMPBELL CORRESPONDENCE 
SCHOOL OP BOIL CULTURE 


SSS.*7mL<^ Tlacmevi*. 
pedalhr prepared ( by a carps * fcttntttM* 
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ONLY THE CADILLAC RIDES LIKE THE CADILLAC 



I T is still unique in the large number of 
parts and operations ground to the accu¬ 
racy of a thousandth and the fraction of 
a thousandth part of an inch 

It is still unique in that standardization which 
insists that every essential part be exactly 
like every other part of its kind 

It is still unique in the extent to which 
friction is eliminated from its working parts. 

It is still unique in that alignment which 
makes for the harmonious action of its units. 

It is still unique in its balance and in the 
scientific allotment of its weight 

It is still unique in those qualities which 
make for year after year of dependable 
service 

It is still unique in the characteristics which 
make a fact of the phrase- 


ONLY THE CADILLAC RIDES LIKE THE CADILLAC 
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CUNARD 

Ktabluhml 1840 

AQU1TANIA — MAURETANIA 

ORDUNA—CAR MANIA — FRANCONIA 
CARONIA—LACONIA 

NEW YORK —LIVERPOOL 
BOS TON — LIVERPOOL 
MON'I REAI —QUEBEC—LONDON 
NEW \ ORK —MLDITT RRANEAN 

ROUND THE WORLD TOURS 

Tbroufrb booking to all iirlndpol porta at llie World 

Cunai* S 8 Co Ltd 24 Stats Bt N Y 

Afjmcu* Bwrgwhm* 



"WHHTOr*, the Nbw Fabrio PmImm, 

•man, miscellaneous parts with other goods tor 
•Mpmtnt, and wtN absolutely Insure their safe delivery. 

A wire holds the top of the bag open, permitting quick 
and easy ftWng. When the bag Is Riled, the top la drawn 
together, the wire twisted a oouple of times, and la then 
, ready either to peek with other goods or wire to the 
I article wHh which M Is to be shipped. 

SERVICE—EFFICIENCY—ECONOMY 

to m« 

f ataae^ieiaiier 

_ _iyeeS me wme to tifr . to pw to 

1 dee to ycr i iwSw i we The —et It very null. WHS hf Ml 
term to umpM. A peetel wW brine ton 
•EMU ElftO. BAG COMPANY. Dn»t A ST LOUIS, 



How Manufacturers Can INCREASE THEIR BUSINESS 

RMd Carefully Every Week the CLASSIFIED ADVERTISING COLUMN in the 

SCIENTIFIC AMERICAN 

Some week you will be likely to ftml an Inquiry for aomethirm that \Afnirk ft f'/ir+fitlJu 

you manufacture or deal iu A prompt reply may bring nn order ” UlCfl It \-UT<y Utiy 


'Th. 

f Wild IXirK^jr’ 

Its mtorwAton, U im¬ 
portant batauia domtt- 
Ttc turkey* ore dtci- 
matsd by a dm«i* 
from which tht wild 5 
veritb 



When Our Land Is Filled 
With Game 

A FEW years ago America was 
the greatest game country in 
the world Our woods, our 
fields, our water-ways, were teeming 
with game birds Wild turkeys, 
c^uail, grouse, ducks, were familiar 
sights—to the sportsman, on the 
table, and m city markets 
These condition* ahould again prevail 
They may successfully be brought about 
through game farming 
Game farming doe* not necessarily re 
quire a large amount of land and involves 
little expense in time an 1 money The work 
in itself is intensely interesting and afford* 
both profit and pleasure to those who in¬ 
dulge in it 

(Results from Game Farming 

In the fint place game birds of many kinds 
command high poces in city markets. Their 
eggs are eagerly sought by breeders. Secondly 
if you are fond of hunting, the birds you raise 
wtu provide excellent sport and food. Or, if you 
prefer and if you own larq* acreage, you may 
lease the privilege of hunting over your land 
This docs not mean that the sport of huntinc so 
far as the general public » concerned will be 
restricted. On the contrary it will be increased 
for nme raised for sporting purposes cannot be 
closely confined m any given area. 

If you are interested m qame farming from any 
stantgnint you should write for a booklet which 
takes up the subject in a broad way and gives 
much interesting and valuable information re¬ 
garding it 

The book u called "Game Fvnunp for Profit 
and Pleasure " It is well worth reading. Write 
for a copy Use the coupon below ^ 

Gama B r an din g Department, Room 131 
BMJ&VZJLS POWZMU^COl 
WOmfegton, Dataware 

Manufacturers of Exploeivts Infallible and 
~E. C * Smokeless Shotgun Powders, L k R. 
Orange Extra Black Sportmg Powder Dynamite 
for farming. 


Cancer, and moved slowly southeastward 
Into Hydra 

Two orbits have so far been computed, 
one by Castro at Santiago, Chill, the other 
by students of the University of Califor¬ 
nia. They agree In showing that the 
comet came to perihelion early la March, 
ontl that It Is moving in an orbit but 
little inclined to the ecliptic (one com 
puter finding 10* and the othef 17*) and 
in the same direction as the earth 
The itcrlhellon distance is LtW times 
the niiib k dlHiaiitp from thp nun, accord 
lug to the Arid set of elements, which 
were < (imputed on the usual nsnumptlon 
of a parabolic orbit The California com 
paters find that the orbit U elliptic, with 
a perihelion dlHttince of 133, and the 
short period of 5 2 M>Arii, but describe the 
computed value as still umertaln, owing 
to the short time available for obmerva 
tlon. 

According to the ephemerls based on 
the latter elements, the comet on April 
1st should lie In abont 0 h 20 m R. A. 
and 2* declination—that Is, about 0* north 
of Alpha Ilvdrae—and moving southeast 
about half a degree per day It la reced 
lng from the sun and growing fainter 
and will probably be visible only In large 
telescopes 

Pbihceton Uniyessity Observatory 
1910, March 20 

War Game—in 

{Coni ludrd from page 35a) 

Answers to Questions TTar Game 11 
Question 1 The situation of the Ad 
vance Guard Is Indicated on ut“company 
lag map 

Question 2 The outpost line, with sup¬ 
ports and reserve, Is shown on map. The 
reason for selecting this lino for the out 
post is, first of all, the fact that the most 
likely approaches from the north are se¬ 
cured against the advance of enemy 
forces, thus giving full protection for the 
main bodj 

Especially during the night Is It a very 
hazardous task for any force to leave the 
roads, therefore, the occupancy of the ap¬ 
proaching roads must be given first con 
sidcratlon. The outguarda not located on 
roads form a protection against possible 
smaller harassing enemy parties, and, In 
this open country, make It almost impos¬ 
sible to disturb the rest of the camp 
The assigned outpost line is au Ideally 
good line for this service The section 
covered by A Company la an almost per 
fectly clear country with good supporting 
points, while B tympany has an even 
more advantageous section ou account of 
the natural barrier formed by the Cones 
toga < reek 

By sending out patrols as Indicated by 
arrows the security will be further lm 
proved 

Questions S and 4 See map for an¬ 
swer 

Question 5 The commander of B Com 
pany gives the following order 

M Considerable enemy fortes have been 
reported 14 miles north, near cool mines 
Our detat hmeut wilt camp for the night 
In tforriaoiZic Our battalion will estab¬ 
lish outpost on line Clan Road to Bowers 
Bridge In case of attack this line will 
be held 

“This company as Support No. 2 will 
guard the section from the western slope 
of Goat Bill to Bowers Bridge 
“Five outguarda will be sent out and 
one special patrol 

** Kergeant S/1, with one squad, on 
slope of Goat Bill between bridge and 
hilltop 

“ Sergeant S/2, with two squads, on 
Conestoga Bridge on road 
“Lieutenant L, with two squads, on 
railroad bridge 

“ Corporal C/1, one squad between rail¬ 
road and Bowers Bridge 
“Patrols to be sent out by outguarda 
Nos. 2, 3 and 5. 

" One special patrol to Deansrllle. 

“ Communication to be maintained 
from right to left Third and fourth 
platoons remain here aa support 
“Reports to be sent here** 

Oocmrrenoes of Import pnos. 

At 7 M AJfc, the independent cavalry. 
Captain 0* in order to daisy fit* 
blew up railroad bridge 


Mggv. 



They am the greatest 
engineering improvement of 
1916. Their use in the beet 
of the season's high-priced 
cars proves this. 

Put this improvement into 
your Ford Enjoy the same 
smooth, quick, powerful, snappy 
motor service that these 1910 cars 
give because of their LYNXTE 
Aluminum Pistons. 


LYNITB Pistons weigh two- 
thirds less than iron pistons. This 
means great reduction of 
vibration—lets repairs ■ grea ter 
riding comfort gr e ater speed— 
more flexibility. They lengthen 
the life of both motor and car 

These pistons are equipped with 
twelve 



PISTON RINGS 


Foww Prnrfnoara— Carton JMWira 

Writ# and Inrn about thaas 
wonderful light watght pistons 
that havsraally ravoltmoeUad 


motor designing Fall 
simply daaorlbad In our 
booklet, Pistons and P 


Fully and 

ir FXXt 

Powar " 


aimim&etMrmd by 

McOaay-Narris BLaafachwlag Ca. 
mr Loouat Straet ST LOUIS 
Canadian Factory, W H Banltald 
A tone, I7J Papa Ava., Taranto 
BRANCHES i 
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TRIPLEX BLOCK 

PUT YOUB 
HOISTING 
PROBLEMS 
UP TO US 

TKs Yalt A Towns Mff.Cs. 
• En4 8B Mwt , Hash* 












Cm* * MfeBfcti Kmtbwwt 

*m£m> *y 

W*" 1 

va^.lntta tody «f ftrwmr irnawdi 
fifed direction In order to gain 
otiM# fetidtfeft, whtffc, their advance guard 
doplcgra} and occupied stretch between 
railK*4 god Nohamlny River 
At 8 .SO AM , enemy artillery opened 
fire from Chester HUL wttk two gun*, up¬ 
on aqnadroit 

At 8 j 80, Captain O retired from hi* 
posttioa to nearest edge of Pine Forest 
At the tame time, our own artillery, 
from Lookout Hill, responded to enemy « 

fir* 

* o * * • 

Tbe Fourth War Game will deal with 
the combat between these two detach 
meats* first showing our own, then the 
enemy's action 

Tin Origin, Claariftcatkm and lines 
of Finger Prints 

(00*01*4*4 from pafje 8f*7) 
of ridges In such loop between the two 
terminal iKilnt* (core and delta), these 
two points being excluded from the count 

Making Identifications 
After the primary class 1 Action, sub- 
classification and final classification (If 
any) of a print hare been determined they 
ate comimred with the prints on file hav 
tag the same classification l» taking into 
consideration all the jtecullar formations 
of the rtdgea and patterns in the print 
If thej do not agree in th< mi mi test detull 
thfty are not of the same j ►croon 
As an experiment, take your own print 
by using an Ink pod Instead of printers’ 
tuk, aud examine It under a magnifying 
glass and you will see the mum rous char 
acterlstlca of the ridges such an a single 
ridge separating into two ridges termed 
ridge bifurcation ridges that end 
abruptlv, short ridge lines or dots eti , 
uppn these points the identifications are 
baaed, they being exa<tly alike lu dupli 
cate prints, oven though taken years 
apart 

How Usod 

Although finger prints are utilised with 
Bua*eaa In the Armv and Navy Popart 
meat* of the tnlted States for the %ppw 
henslon of deserters and to preAcnt the 
burial of soldiers os unknown in case of 
war and by a few saving* Imnks for the 
iwotectlon of depositor* who art unable 
to write, thereby preventing the with 
drawal of funds by unauthorized persons 
its greatest success perhaps has been in 
the Police Departments where positive 
Identifications are being made daily 
whether the person lie ullve or dead (good 
Impressions of the dead being obtainable 
until decomposition sets In), Irrespective 
of name, age, sex color or nationality 
It al»o alda them in apprehending and 
Identifying criminals who uuconactonaly 
leave their impression or impressions on 
some article at the scene of a crime, these 
impressions very often being submitted as 
the only evidence of guilt 
When impressions of three or four fin 
rers are unconsciously left, a classifies 
lion la possible by considering each 
of the missing fingers under both groups 
of patterns^ but where the Impression is 
rf oh« finger only this is not possible, as 
no System has been devised for its class* 
ifleotten* nor do we know of a method to 
defcmtoe which one of the ten fingers It 
might W When Identification* are made 
of one tmpjrpselon, it is usually done in 
ooe o£ twwimys, either by comparing the 
print with those on file of persons bus- 
PM#** fee crime, or by the cm* or 
•om*' pe$i$n Quoted, with the dime, lu 
wU* SuNutbe timer prints etc taken cod 
e mmmaxt made, If no HM»tJSarttoB 
*WNt*h»tU«e at the time under either of 
thy Bfrrlim rircumatanoea, tie ta$n»- 
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Are You Trucking 
in a Fog? 

G ETTING to be quite a problem—this trucking—isn’t it? You know 
to a penny how much it costs to transport a ton from your freight 
house to San Francisco, but can you tell what it costs to truck the 
same ton across the yard? ^ 

Do you know how much you lose per day on a horse? 

Do you know that electric trucking is, roughly, about 50% cheaper than 
gas trucking? 

One brewer saved nearly $400,000 in real estate alone by changing from 
horses to electric trucks This brewer operates 65 electric trucks and 27 
gas trucks Three attendants keep the 65 electrics m perfect condition, 
whereas it takes nine men to look after the 27 gas trucks In other words, 
it would require eighteen men to take care of 65 gas trucks as against three 
men on the same number of electric trucks 

A gas truck is usually laid up for repairs twice as many days in a year 
as an electnc truck The depreciation on an electric is much less than on 
a gas truck As to cost of operation, “juice” costs a lot less than gas The 
electnc uses power only when running, while a gas engine often runs idle 

A lot of men seem to harbor the idea that electnc trucks are more or less 
experimental—sort of uncertain as to results The truth is that an Electnc 
Truck is just about as complicated, mystenous and uncertain as a wheel 
barrow 

Our organization has been built up, unit by unit, over a long penod 
Our recommendations have the weight of expenence—of practical knowledge 
—behind them 

Now the situation is this* if it comes to a conte»t of conversation, there are plenty who 
can talk rings around us, but on the other hand, if you will go into the matter scientifically 
with us—get down to figures—in 85% of average city and suburban uses we’ll make out 
a case for G V Electnc Trucks that will convince you 

Understand us on this we don’t mean general figures, but figures on your kind of 
business We show you in dollars and cents the relative saving of electnc trucking in 
poof business before we permit you to install our electnc trucks 

You couldn’t buy, for any pnee, the expert information on your trucking problem, 
which we gladly give you. Simply because there is no other organization that knows 
at much as we know about electric trucking During our fifteen years' expenence we 
have analyzed practically *very possible trucking problem The results—as applied to 
your business—are yours on request. 

Honestly, would it be good management to ignore such help? 

Never mind about giving details nouy- let them come later - 
just tell us your line of business 


$ 


Addnuj 

Trades Bureau B 

General Vehicle Co., Inc. 

General Office end Factory« Long Island City, Now York 

Now York Chicago Boston Philadelphia 

M* ftfetJUr \*0U it** lbs. Capacity 
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(tfuman Efficiency 

determines <&actortf Efficiency 

A S KILLE D WORKMAN <M«. In no wa>j bom an athlate and. Ilk* 

th« athlole, to ba at hti best; must ltav* a clsaa hodq, bright W*i 
clear mind, stoaclu Kami, quldc Jud^mant, and a reearve oi nraKulof 


clear mind, steadu Kand, quick Judgment, and a toomnrm ol nraKulaf 
and nervous energy Tnese Ke cannot kavo if Ke 1* lacking In good food, 
working In cold rooms, suffocating In foul air, working In dark corners or 
handicapped bij the lack ol proper toilet equipment or fadlltiee, Sound 
economic principles dictate that all the necessities Ke supplied, not for 
reasons oi philanthropy hut to keep the labor equipment up to tho highest 
standard. No single element Is more necessary than good plumbing. 

WE CAN HELP SOLVE YOUR SANITARY PROBLEMS 

We special lie In sanitary equipment and service Many ol the best equipped 
manufacturing establishments are fitted with UtsndwiT Plumbing Fixtures. 

We are prepared to gtre expert advisory service In nearly every 
part of the country we have practical, trained service men. You may 
have their assistance without obligation. In addition we have show¬ 
rooms or “service stations" where you can soe all types ol fixtures. 
No matter what size your sanitary problem may be, we want you to benefit 
by our service. Send for our book ractory Sanitation" and tell us what your 
problems, plans or possible requirements are and we will co-operate with you, 

Standard Sattftars TDfe. Co. 


FACTORY SANITATION DEFT 

Showroom *ud 

S«irk« Slallou* 

PITTSBURGH PA. 

Mwrom 

saw *irr 

LOS ANOCLIS 

MCSQUIT AT S1VSMTH 

BOSTON 

IM DKVONIHWC 

LOUISVtLLC 

• IS W MAIN 

Philadelphia 

ISIS WALNUT 

NASHVILLE 

SIS S TKNTH 

was mi motor 

kwthun acoa 

NSW ORLEANS 

S4S SARONNC 

PtTTSWURQH 

toe sixth 

HOUSTON 

FRCSTON S SMITH 

OHtOAOO 

•OO s MtOHlQAN 

DALLAS 

ISOO JAOKBOM 

•r Louts 

<00 N FOURTH 

SAN ANTONIO 

010 LOOOYA 

OLKVCLANO 

440B KUOUO 

FORT WORTH 

FRONT S JONfeS 

OlHOUtNATI 

OSS WALNUT 

TORONTO CAN 

H S RIOHMONO 

TOC*OO 

SI f HI CMC 

HAMILTON OAN 

SO W JACKSON 

OOCUMSUS 

S4* S THMO 

SAN FRANCISCO OFFtOC 

RIALTO SLOO. 

YOUNGSTOWN 

N CHAMPION 

DETROIT OFFICE 

HAMMOND SLOO. 

KM* 

Its W TWELFTH 

KAN OfTVOFFICC 

RCSCRVt SANK SLOO. 







CHANDLER 

The horizontal arrange¬ 
ment of cells is your 
identification of the 

HARRISON 

ORIGINAL HEXAGON 

Cellular Radiator 

)Uguior J Eemfimtni /or 

Chandler Hudson HupmoWl* 

Mitchell Lewis OldanobUe sad others 

Book on Rodiutor Hidont oni E&chmt foe 
Automobtl s Entirmn, SoU* Monoion ond 
Dookn m Hopmt 


cations cm only possible where- toe'dffc' 
oeased parson lias been pr^rkaWjP 
printed for some crime or TioUttaf fit# 
which finger prints are authorised hr Iter, 

What a valuable file the police could 
control If the public would only realise 
the latitude of finger print possibilities 
and the benefits to be derived therefrom 
not only by themselves, but their famines 
and relatives, if the police were equipped 
(by reason of haring their prints) to 
Identify all persons coming within their 
jurisdiction lrrespectlvwof circumstances, 
whether It be a criminal, a person who 
was murdered or killed accidentally, an 
unconscious person, or one suffering from 
aphasia Would It not save them consld 
erable anguish If the police were in a 
position to notify parents or relatives in 
all such cases? 

Tho unsuccessful attempts of the police 
to establish such a file is due to the fact 
that there Is no law compelling It, and 
that whenever mention la made of finger 
prints the majority of persons not fa 
miliar with tho system connect It with 
criminals, forgetting that the individu¬ 
ality of prints Is not limited to criminals 
and that prints differ from photographs, 
Inasmuch as they cannot be Identified ex¬ 
cept by a duplicate set of prints, and then 
only by sn expert 

Let us take into consideration the " Slo¬ 
cum " disaster on Ixrog Island Sound a 
few years ago, when hundreds of human 
lives (mostly women and children on a 
church outing) were lost by drowning 
How easily the bodies could have been 
Identified and the parents or relatho* 
notified, how It would have saved them 
the dlsagreeahlo and heartrending task 
of visiting the morgue every day In an 
endeavor to Identify the bodies of their 
beloved ones hr they were brought In By 
finger prints all this could have bom 
avoided and Identifications made lu a 
short time whereas without them it re¬ 
quired several da>s and even then a large 
nutiilK'r were buried unidentified 

It would also he an aid to the public In 
tho collection of life Insurance by supply 
Ing them with a positive proof of death of 
the Insured which no Insurance company 
could Ignore 

The Hon Arthur Woods Police Commis¬ 
sioner of tho city of New York, Is heartily 
in favor of establishing a general file of 
finger prints for Greater New York, and 
I have no doubt that permission will be 
granted upon application for the taking 
of finger prints In duplicate, so that a 
copy may be retained at home for future 
use to all persons who desire to aid In its 
establishment The only perso 1 who 
could have good reasons to object to fin¬ 
ger prints are those with criminal tenden¬ 
cies 

The possibilities of the finger prints are 
numerous and varied, as they can be 
adopted wherever Identity is to be proven 
or impersonation prevented, either under 
n system or classification, for which the 
services of an expert would be required, 
or without a classification, as In places 
where fictitious names are not resorted to. 

A very Interesting case In which a lone 
finger print was the Important factor, 
even though It was not used for the pur¬ 
pose of obtaining a conviction, was the 
arrest of one John Bemauer 

On the night of January 28th, 1014, 
some person (unknown at tbs time) en¬ 
tered and burglarised the home of J F 
Morgan, Jr, at 231 Madison Avenue, New 
York city, without arousing the occu¬ 
pants, and succeeded In securing loot to 
the value of several thousand dollars, 
leaving no clew save the Impression of 
one finger on a dgar lighter, which the 
perpetrator of the crime had handled but 
left behind as valueless. This Impression 
was photographed by the police and com¬ 
pared with the prints of various suspects 
on file at tha Bureau of Criminal Idefetb 
ficatlon with unsuccessful results. 

This Impression took tha coursa at 
many others bad don# before and was 
(Had for future refer*** when ah ftsfe 
leather 2* IW4, etren *000* Offer 0* 




tasted 

was : 

'Hove 

tor * 

varprtM '*** 
match m # WTWkTNfttotofctaSRti' 

tb.lnltMa 

not at Urn Um* of unit jm* hit* tot* 
tha thief, ha was charred kid* haring 
stolen goods fa hb poasamrtm, which is a 
minor hitmo^V 

At tha tims of Ms arias4 Remitter dr* 
nled all knowledge of tha bur*Wy* mat 
lug that it was given to Mm to p**U ** 
one Muller, who could net he located, hut 
after ha waajwught to polka beedeuar- 
tere, finger-printed and shown that tha 
print on the cigar lighter end *C Impres¬ 
sion on his right griddle finger wars Iden¬ 
tical, he readily admitted hi* gutlM thus 
the impression of ens finger was the direct 
cause off charging Mm wf* the burglary 
(a felony) and ftf Whjcb ha wia sen¬ 
tenced to not less than five nor mare 0 m* 
ten years In Sing tttng Prison by Judge 
Swann on October 28th, 1910. 

In Europe provisions were made tor tha 
adinlftslon of finger-print erideuet Us 
relevant, and while 00 sot* provisions 
exist In the United States, tha judges and 
juries generally accept It as such, aa 
shown In the case of one Charles Connors, 
alias Ice Wagon Connors,** who was ar¬ 
rested and convicted on evidence of a 
single print on the balcony raffing of the 
borne of Ernest It Ackerman of Plain- 
field, N J % which was entered on January 
3rd 3914, and jewelri to the value of 
ftTOOO stolen. He was sentenced to serve 
from three to seven years, but as counsel 
did not believe the finger print evidence 
would bold his case was appealed, with 
the result that on June 22nd, 1918, tbs 
Supreme Court at Trenton, N con¬ 
firmed the conviction and sentence, on the 
grounds that finger prints are proper and 
admissible as evidence. 

A Successful Experiment In 
Skunk Farming r 

(Concluded from pogo S4«) 
skunks taken from the wild showed that 
for tho most port the animals live on 
insects. Some were found to have dinod 
off field mice, rats, squirrels and pocket 
gophers, carrion. Hoards or salamanders, 
crawfish, fungi, earthworms, berries and 
fruit of various kinds. So fond are they 
of an Insect diet that in the season when 
this provender is plentiful It has been 
found that they live on It fe the exclusion 
of everything else. As lfeK4nsect pest 
largely predominated In the Stomachic con¬ 
tents of the skunks thus examined, the 
liking of the animal for grasshoppers, 
crickets, cicadas, army worms and such 
enemies of the fanner being apparent, the 
result proved that too skunk Is a much 
maligned animal when he Is classed among 
tho wild things whose extinction would 
benefit the human family 

The skunk breeders take car* that all 
the food they feed to their skunk family IS 
well cooked, they claim this pfeCftedon Is 
hooemriry to prevent stomach gtodbta, Bo 
they feed toeir colony on Oteked vege¬ 
tables and boiled bone desk, with *e 
remains of the family dinner and supper 
as a fllles-tn. 

The captured skunk Is readers* tjacto- 
less by a simple operation. Ifefe^pifitorion 
sometimes takes the form ol toe m a er al 
of the scent sac, hut more qfUa rseqrt fe 
had to a method that Is gtafetir# 
just as efficacious end mack more gtoifri. 
The mwtofU m d e are \omt*AU1fogUm 
of the tetti A contraction arthrtSBtetes 
enable* the MOmal to ctftotyfe*£MM * 
extra*** tola scent sa* tB fe 
put in a bag to beeptom fr*to»ltf*gnod 
clawing and the gland Is 
The wounds soon hsaL 
thattheWl^ 

etmpter tjkan toe earnjdete s A Aftife a* 
toe ecstR sacs. to toe 

0 * ^Mfepkd 


I. 
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STANLEY “45" PLANE 

SEVEN TOOLS IN ONE 

l - Biiln mJ C«tn Baadusg Plan* 

1>—Rabbet MdRBM«r PW 5- D*J« 


1.—R*U»t «d FUWw rw 5. DU« 
fUsfc 4.—Plow Plana. 3 —Matshmg PW 
*.>■■ Bush Pits*, 7—fittpvwf aittuf PWm. 

A very practical and use¬ 
ful tool for Cacpenters, Join¬ 
ers, Cabinet Makers, Pat¬ 
tern Makers, or any artisan 
interested in wood work¬ 
ing of any description 

LIST PRICE, 17.00 

F«r S* fcy Al Hanhran Dobra 

Send for *ptcfaf 12 jmh Booklet 
d e s cribing in detail this most 
interesting tool 

Stanley Rule & Level Co. 

Hew mirrAiN, Conn. 0 8 A. 


WHLRHAMIH 

lf^setw 

MS 

£Kt& 

a+**Ht*>K hwhtjwi Wdwwa. RHforMaM 
17 fc**w hr art* jrtfer-A*** Wa***. 

LOWEST PRICED BOAT bite WORLD 



COl tm be Amt. hdn Msk 
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▲ f»T ifttertftlu* decMon has been 
handed down bar the Supreme Court of 
the State of New York on a motion for 
a preliminary injunction In the case of 
Morris k Besdlea vs. Alstodter 

It appear* that the plaintiffs In about 
1910 originated and marketed artistic 
plaques known in the trade a a wooden 
ettea The plaintiffs having done a large 
buslneaa both in the United State* and 
Canada the defendants In June 1915 
asked plalutiffs for a price on the 
wooden ette* In large quantities De¬ 
fendants objected to the price gave i > 
order for the goods and since Septemlci 
1915, sold In Canada large quantities of 
goods so resembling tbe plaintiffs that the 
Imitations it Is claimed could have been 
made up only from photographic copies 
of plaintiffs goods The defendants n t 
denying receiving the proceeds of tbe 
Canadian sales contended the goods wen 
not manufactured In the States but In 
Canada and that plaintiffs trade-mark 
was never registered In Canada C Uln*, 
numerous cases tbe c< urt In granting tin 
motion for an Injunction pendente lit* 1 
said 

I am therefore of the opinion that In 
view of conduct of the defendant it not 
being denied that he attempted to par 
chase from these plaintiffs goods ai d 
upon their failure to agree upon the con 
tract price that he in going into the 
iHuninion of Canada and manufacturing 
articles similar to those which the plain 
tiffs had manufactured for years did m 
for the purpose of Injuring these plain 
tiffs and that suth acts undoubted!) om< 
within the difinition of unfair competi 

tlOIL 

The District of Columbia Court of 

Appeal —In a series of fourlu n decisions 
recently handed diwn in cue dov by thi 
Court of Appeal* of the District of Colum 
bin the tourt affirmed the decision f 
the Commissioner of Patents In thlrteci 
out of the fourteen only reversing his 
decision in one ease that of Ktorck v 
Kelthhelm the opinion being by Mr 
Justice Van Oradel In the other thirteen 
cases six were ex parte and sevon were 
contested cases. 

Non Registrability of Trademark Be¬ 

cause Part of Corporate Name — In re 

I nltod Drug Company the ( ourt <f Ap¬ 
peals of the District of Columbia held 
Htork as a trademark for rubber nipples 
not registrable because of the exlstenci 
of a corporation named The Htork Com 
pany although the latter was not en 
gaged in manufacturing nipples also tlx 
same court In The Mansfield Tirt A Rub 
her Co v Fort Motor < ompany held the 
word Ford unreglstrable because It Is 
i the principal character!fit It word In the 
name cf the Ford Motor Company h Idltig 
at the same time that the name of a cor 
poratlon Is nnregistrnble to another rt 
gardleos of the peculiar manner In which 
It may he written or printed 

In re Uerbst the Court of Appeals of the 
District of Columbia recently held that 
where In a trad* mark interference the Pat 
ent Office decided that the mark was un 
registrable to an applicant and no appeal 
was taken to the court the question Is re* 
adjudicate and will not be reconsidered 
upon a new application merely because the 
applicant thinks a later decision by the 
coart of appeals shows that the Patent 
Office was wrong in the first decision 

On appeal from the District Court in 
the Western District of Michigan the Clr 
cult Court of Appeal* in Cadillac Motor 
Car Company against Austin held that tbe 
Austin patent 1001818 for change speed 
gearing for automobiles was not entlU 
pa ted and discloses invention the device 
being the first practically operative two 
speed axle-drive gearing and also held 
claims 0 to 13 induslre of such patent in 
fringed. 

: RaKtvfag OPwbt to Favor of Applicant 
not C u s apuM o ry ^ Oenaarioioner Ewing 
teeg parte Poe, Wber* tbe history of the 
tfppfcutit* oomdsteotiy dilstory 

WO mmtom t? nr relative 

********* ********* 





REG U S. PAT OFF 


WHITE 

that remains white 

LONGEST 


Rice s Gloss Mill White is the 
only oil paint for plant interiors 
that gives a glossy tile like finish 
Repeated tests have shown 
without a single exception that 
Rice s remains white longer than 
any other 

It is made by a process over 
which we have exclusive control 
and no one else has any knowl 
edge of the process nor the right 
to obtain it 

This product which we ongi 
nated differs from all the numerous 


imitations The essential pnn 
ciple of the process enables us to 
avoid the use of Varnish thus 
preventing cracking and to also 
overcome the marked tendency to 
yellowing which is an invariable 
feature of the imitations 

There is no substitute for 
Rice s Mill White Users are 
protected by our Guarantee 
Write for Booklet 
“ The Yellow Peril” 

U S Gutta Percha Paint Co, 

23 DudUy St Providence, R I 


THE ORIGINAL-THERE IS NO SUBSTITUTE 



What Would a Jury Say? 

If you ever come into Court as a defendant in a au t for lamages ini it is proved 
that your brakes could not gnp or h Id your car it * 11 go mightv hard with you 
You amply can t afford to take chances with ordinar> friction h> l rake lining 
Quite apart from any financial loss remember that yo r own 1 fc in l the lives 
of others are not safe if your car is equipped with faultv brake lining Here s the 
brake lining that stands for life and car safety 


jjxepnao73 

HYDRAULIC COMPRESS* 

Brake Lining- 100 % 

Even if the difference in cost between ord nir> brake lining ind Thermoid was 
ten times what it is you couldn t afford to pass up Thermoid As a matter of fact 
the difference in cost is so trifling that it isn t worth figuring So buy Thermoid 

Thermoid U tb* alt friction brmke linln*—(rirtlon (*r pi ini power) from surface tn Burface— 
lknw| k tad through—atfc until t la worn as thin u paper 

Thermoid ia made of high-trade lone fiber Canadian Asbestos spun on brass wire and impregnated 
with a friction compound to protect It from the set n of oil gasoline and «atr It b then folded 
firmly B tltcWd and hydnuhcftlly compressed into one single wibd substance. 

Sine for rise compare the weight of Thermo d with any brake 1 a ng on the markrt—see which Is 
tb« heaviest has the moet body to It the best wearing qualities we U let you bt tl e udgr 

Dos t tore it to the supply or garage men to p it any kind of brake lining on your car Tbe matter 
Is too aorioes. when you buy brake lin i n g you want to buy 100% friction—that s Thermoid 



t you want to buy 100% friction—that s Thermoid 


TRENTON, N, J 
Mahan d Neue* Ttm mi rbwM 
Bom Gmriee JM*. «fe 
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Use the same wires, the same bell or bazaar, 
the same batteries. Just get these two simple 

little Western Electric Inter-phones* 

and hook them onto the buzzer wir es —one at 
your desk, the other near the buzzer, 

You can then telephone for what you want and get 
your answer on the instant, without having the office boy 
or clerk waste his time in coming for your message. This 
simple arrangement saves time at both ends of the line* Most 
convenient, and stops the confusion of running back and forth. 

We Will Send on Approval 

Western Electric Company 

INOQWQRATSO ^ ^ 

463 West Street, New York 
500 9. Clinton Street, Chicefo 

We wttl ship you thsee 
Inter-phonss by parcel 
post all ready to con¬ 
nect, on receipt of $8 73 
Your money back if not 
satisfied* For full par¬ 
ticulars and directions 
for attaching 1 these 
Inter-phones, write for 
Booklet No. 45-AQ 



NOW is Ideal Time 

ftrtyxrUwn t*r« In ihsRpring count* greatly towtrd * beautJul lummcr awa-d 
Sun your Uwn* afa right im» year Have th* Ideal ready (or the wy 
fine cut tin* The Idea* Junior Pouter Lrtum Mower (or 19 ' d 


t cutting Th# Meal Jam or Pouter Lrtum Mower (or l9l6oflhm 
many new refinement, (implt relubl* dutcht euUunohtle throttle 
cent el gnrleee dUferenriel Ovoe efficient economical eervK* 
on any *ort of Uwn. Write for fuQ ptftkuUra—MOW. while mak 
tng your pUnelor * beeutilul lawn 
Ttr*Ideal Power LawnMoeerQo. 

H R Old*, Chairmen 
411 Kdeeune St Lwiom MteWjie 
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LANGUAGES 


IpuiiV 

SUM Imhim nuh klr and 

1 line HHtlw i ft Vo«m with 


*-«nrllih— 

r an* uther lie 

. and hjih* 

h _ i *t Vmm With Will 

| Coreloa fteoerda Write f r tree 


rr ty, 


tv HIM t i easy pattn it plan 

OertJtt* AceSeety e# 

la a Km- a lildf ft T 
B ar 1 r MU St 



IE DACE S 

L_ I CLUEic 

IN HANDY TUBES 



4 cycle aaotot and a Book ofBoeU. WHtetodey 

mi kith mum, *«?s£Ka? uv 



H ERE’S a booklet of 32 pages which tolls all about tin traits of 
character and kinks of temperament radicated fey handwriting It 
is written by William Leslie French, the famous Graphologist, and k 
interprets fifty typical examples 


penmanship You will probably Hod 
your style among them. You can 
obtain a copy with 12 different pat¬ 
terns of Spepcenan Steel Pens for 
10 cants. Send at oner—a new 
•ditton (limited) is just off the press, 

artNdfUAN PEN COMPANY 
» - - * - —— — -» 

ii ■■ ■ i Ti . . mAm i 


MICBMMinMCOMMNY S-A 
Si® M#w iMk 

l encloaa ten osots for samples of Span* 
esiian 6ts4 Pens ashd a copy of tbs book. 
“What Your Handwriting JUvaak* 

Naas _, i -i - . .i 

1 gtrost No. ■ - - 
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M The role of reasonable doubt Invoked i 
by th© attorney In a supplemental brief 
filed November 2fi, 1014, means that tbs 
existence and method of operation of an 
alleged anticipation most be estabfiohed 
beyond a reasonable doubt It does not 
mean that on the question of patentability 
over such an anticipation once established 
every reasonable doubt must be resolved 
In favor of the subsequent Inventor It 
Is quite a common practice of the Office 
to resolve any doubt In favor of an appli 
cant for patent, but there is no rule of 
law compelling this, and In many cases, 
a universal application of It Is of ques¬ 
tionable wisdom ” 

In reversing the decision of the Com¬ 
missioner of Patents and holding that the 
application for cancellation of trademark 
should be dismissed In The Standard 
Brewing Company of Baltimore City v 
Interboro Browing Companv, Inc, tbo 
Court of Appeals of the District of Co¬ 
lumbia, by Mr Justice ltobb, says 

M The statute was intended a« a shield 
to the innocent, rather than as a full to 
I he guilty The appellee, on Its own show 
lng, 1ms no right whatever to the use of 
this trade-mark How, then can It be 
injured by its registration by the tippel 
lant? It la not concerned with the ques 
tlon whether the appellants right to the 
mark is superior to that of the third 
party If that party deems itself injured 
by the registration It may Invoke the pro- 
Cfllons of thin statute, hut certainly an 
Interloper has no standing to Invoke it*” 

A Decision as to Patentable Novelty.— 

In the decision in re Mlehle Printing Press 
A Mfg Co v Whithxk Printing Press 
Mfg Co Mr Justice Lnoombe, iu the 
course of his decision, went on to say 

Patentable novelty is sometimes fonnd 
iu discovering \vlmt is the difficulty with 
an existing structure and what change in 
its elements will corrtxt the difficulty, even 
though the means for introduilng that ele¬ 
ment into the combination was old and 
their adaptation to the now purpose In 
volves no patentable novelty” 

A Crown Seal Cork Decision —Mr Jus 

tlee Dennison In Crown Cork A Beal Co, 
of Baltimore city v Sterling Cork A Seal 
Co, goes on to say, 44 Having gone Into 
the yielding plunger art and adopted and 
adapted the hydraulic cylinder yielding 
plunger into and for a bottle seating rna 
chine and having thus bridged over what 
ever gap there was between bottle sealing 
machine and yielding plungers, and hat 
inf thus incorporated the two arts to¬ 
gether, he could not the next year adapt 
a mechanical trip yielding plunger to 
bottle sealing machine use and then got a 
valid patent covering any kind of a me¬ 
chanical trip yielding plunger when used 
Lfi a bottle sealing machine. 

Disposal of License —Judge Ltcombe 
•ays, referring to a lessee of a patented 
machine “We do not see why he may 
not give the lease to whomever he pleases 
♦ * * provided he * * * turns the 

machine over with the license label or 
other company marks affixed to the ma 
chine intact and unaltered so that his 
assignee may be fully advised of the con 
ditlons under which use of the machine is 
licensed Victor Talking Machine Co r 
Strauss, et al 

Invention “ On Sale M —In Wend© v 
Horlne it was held that an offer to sell 
made to a prospective purchaser after 
the experimental stage has passed, the 
Invention reduced to practice and the ap¬ 
paratus manufactured In Its perfected 
form Is a placing on sale within th# 
statute* 

Government Contractor Not Liable for 
oak of Patented Inventions —Owners of 
patents claiming Infringement Of their 
rights hy contractors to the United States 
iannot interfere with execution and de¬ 
livery by suing contractors and may ob¬ 
tain relief only from the Government It¬ 
self, according to the recent decision of 
the Court of Appeals fat the MarconMttmon 
case, ^ 

The Maroon!, Company sought, an 

Janetta* to pmm tea it ften’te# 

ate dta*. 
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“ 1 

Cutting passer cost 
overhead, adding substantial se Tings to 
your profit! Yon can get fitopU poworj 
—steady, dependable and wr e- et the 
very lowest cost—with a 

Bewemcr CHI Engine . 

"(Mw riS x SSS i X iii SS ll gB SiSSi, 

It bum crudssndMefcflfa few 

«Dov«t* Sm Amp oil, 

rwvsE« 


■ htetsyn 

Son t want you to 

pow«r coot*, aural? you wm Snnr 
problem ^(owt limply ttfiU* f «0r 
our fro* catalog. 


ilWsooif 1 ?"Ooi MimmYim 
JCeroemeMnpinet lOgf 

The Bessemer Gas 

14 York 


efcdf a Uwgtofraod 

^T e ns ers 
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Rnttete, 


4 H.P.Cuthtna&Wtigha 
Only 190 lbs. 

8 H. P. S-Cylindtr Only 320 lb. 

Diocuwing llaht^woWit motors rs- 
omtty llw Sefcotifk Amarioan sold , 

Kfllehmoy au*n* Bcfat wefaht to-1 
duord frictiuo *od aoove rronrOting l 
eke. lowered opontlog wt 1 

( uunu Uabt-weight Eafioos art \ 
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Shipped FREEI 
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Flag, and sevu^ itlft- 
and the "Star tyu&i 


Patriotism 

Do you stand for Patriotism ? 

If you do, you will fae interested to 
that THK OUTLOOK has just issued a 
little four-page circular contain mg t bmf 
addnma on PatHotiaiA by Lyman AhfaotL 
‘The Salutojp) the Flai 
xas of “America” j 
Banner ” 

Thw leaflet U intended for , 
button among the people of tb«United 

In an endeavor to stimulate fhetreiithi_ r 

and mtercaf la thdr country, it* present Wfak 
fare and iu future. It may be sum tn the 
school*, m the churches, inserted fa yofagl 
daily mao, grfcft to your Wendir^B HfJ 
way that will terva to bnng it to the 
tion of die American public 

A pound pac^ags containing about 3 

anyone \ 
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SCIENTIFIC AMEBICAN 


can 

rlv: 


Other then of cul¬ 
ture have put the 
stamp Of tneir ap¬ 
proval on the lux¬ 
urious fragrance 
of the “Aristocrat 
of Cigarettes.” 


They have rebelled at 
the weak neutrality 
of other brands, and 
decided for the ciga¬ 
rette which can never 
be smoked without 
conscious and well de¬ 
fined pleasure. 


Such a verdict stands on the 
evidence of years and the 
knowledge of good things 
based on wide experience. 
It is a deliberate and favor- 
able personal judgment of 
Rameses—of its unmistak¬ 
able character and its vital 
distinction of flavor. 


Judging by such facts we 
think it will appeal to you. 

And nobody ever changes 
from Rameses. 


submarine* of the United States Navy on 
a contract swarded him for delivery Jan¬ 
uary let* 1010 . 

The plaintiff claimed Infringement of 
the bask Marconi patent, while Simon 
maintained that any action should be 
brought against the Government Itself for 
demanding the precise arrangement In Its 
spec! dent ions. Walter H lMunphrev 
Kaq , acting for the defendant and also for 
the Secretary of the Nu\y, stated that the 
court action wns a menace to national 
safety In that It threatened to prevent d< 
livery of apparatus necessary to theNnv$ 
and would force dts<Insure of valuable sc 
crets of adjustment and operation dl«co\ 
ered by Government experts A letter 
from the Secretary of the Navy was also 
submitted to the Court presenting the 
Government’s desire that Its work should 
uot be Interfered with 

The caw was decided b> Judge Hough 
of the United Htates District Court, based 
on a previous ruling of (he United States 
Supreme (ourt In the case of Crozler vs 
Kriipp and whs affirmed by the United 
Stutes Court of Appals to the efTett that 
; no enuwe for action of any kind nriaes 
against n contractor to the United States 
Go\eminent through the uw? of a pHPnPsl 
Invention In carrying out such < on traits 
The theory basis J» thut the use of a pat 
i ented I mention by or for the Government 
is a use b> the Government ns a licensee 
(under an nit of Congress of June 25th 
1010), and the ouh recourse for the plain 
tiff due to such use is by action In the 
Court of Claims against the Government 
for royalties, os is distinctly provided for 
by the act. 

before the act of 1010 recovery from the 
Government was possible only when an 
actual license agreement (expresed or im 
piled) ex I st ini between the Uo\ eminent 
and the owner of the patent and there 
fore In ninny cases re<*overy of royalties 
was linpoRlble The nit of 1010 makes the 
Gowrument a licensee bj law wtune\er 
It makes use of a patented Invention and 
provides Tor full condensation In all inses 

The decision of the t ourt of AppHils 



These micro photographs prove that Lapidolith 
makes concrete floors hard, dustproof, 
wearproof and waterproof 


Note the difference in the grain of rhe concrete in 
these micro photographs. See how Lapidolith fills 
the voids, the black, spots in No. 1. 

IAPIDOIITH 

mmmmmmm track mark Wmmmmm 

f 

is a liquid colorless chemical. Jt is flushed on new 
or old finished floors and seeps at once into the 
concrete. 

Lapidolith is as necessary to concrete floors as paint 
is to a house. It hardens the concrete floors to such 
an extent that the friction of sweeping, walking 
and trucking do not cause dust and disintegration. 

Lapidolith is the original chemical hardener and 
the only one which has been used for yeais. 

A sample flask, Lapidolized block and booklet of testimonials, 
free bee our exhibit at the Chicago Concrete Show 


L. SONNEBORN SONS, Inc., Dept, l 
M2 Pearl Street New York City 
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NEW BOOKS, ETC. 

Uikvatoh A Prmticnl Treatise on the 
Dewlopimnt and Design uf Hand, Belt 
Steam Hydraulic and Electric JMeva 
tors Rv John II JalllugH < hieago 
American Technical Society, 1915 Hvo 
224 pp , 111 unrated. Price, $1 50 

The populnr cune^ptlon of the modern tdr- 
vator generally leaves out of account the tlm« 
and Inventiveness that has led up to its pres 
out Mtatu of perfection It is in realltv a 
mUriMoi<m of the hWtory of mechanical In 
vrntlon ivolvwl foaturi by feature from ttu 
unwieldy sling lift of fifty years ago to 
the admirable equipment of the Wool worth 
Building with ltu exattlng demands of load j 
BpoH and <*ontrol Thi Illustration* with 1 

which Mr Jailing* work fairly tceuia. oou 
Htltute a pictorial history of the development 
of the elevator Hand power belt power and 
worm and gear Installment* are followed by 
steam hydraulic and eie<trhal equipments 
The author has not only witnessed this tvolu 
tkin he has himself materially contributed 
to it hone* bis very Irnld exposition of tifty 
years of progress should find an honored niche 
lu our as yet rather diminutive library of 
elevator construction and design 

Oxy Aormjcit* Weijjino and Cuttino 
Klectrb Forge and Thermit Welding 
By Harold P Manly Chief Engineer 
the American Bureau of Engineering 
( htcago Frederick J Drake A Co 
lDlrt 12mo , 215 pp , illustrated. 

$100 

The author present* In a single handy vol 
ip not only oxy-acetylene welding proce»«, 
t also su< b auxiliary operation* as anneal 
j, tempering hardening heat treatmi nt and 
p reetoratlon of steel He deal* too with 
e various metals, with the production and 
netting of the gases, and with the tool* and 
cenaorlea Ho good Is his arrangement of 
iterlal and ao thoroughly has he pruned hU 
>rfc of all repetition and mcro theory that 
«ry essential of present-day practice la ide¬ 
ate!* set forth and the welder and metal 
irker has only to rsfer to a detailed index 
obtain immediate and accurate information 
ion any point 

sb Wmtxm’ ahb Airan’ Tba^Book, 
1916. A Directory for Writers, Artists 
and Photographers IWIted by G B 
Mitten. Doiklcm A. A 0 Black, IAd 
Sro., 190 pp. Price, 1*. net 
91m American freelanoe who knows some- 
ting u BngUah regnlrements nay often dte 
advante*sowly of Rctton and artldsa 
im oCwt the lower 



Begins in the Factory 

National preparedness can only be brought 
about by bringing to a highly efficient basis the 
industrial plants of the country, and insofar as 
they are efficiently conducted, the nation will be 
efficient As a nation, we can never be more 
efficient than our manufacturing establishments 

While efficient factory mobilization might be 
called a matter of patriotism, unlike virtue it is 
not its own reward 

The industrially organized manufacturing es¬ 
tablishment, by increasing production from 20% 
to 50%, makes itself invincible against competi¬ 
tion—domestic or foreign—and turns its waste 
into surplus and dividends 

Our function is to increase production with¬ 
out increasing costs If you suspect your own 
business is not on a 95% or 100% efficiency 
basis, we suggest you ask for our Booklet— 
“Industrial Efficiency Service ” 


ENGINEERS 

MaCORMICK BUILDING 

CHICAGO 


BHBBMW 








On a Summer Sea, or 
Lake or River— 

with your Mullins boat you will find mflM and miles 
—hours and hours of invigorating, healthful, business' 
forgetting pleasure. Sweet, cool air, fresh from fields 
ana mountains—nature's laboratory—will make your 
heart beat faster from the sheer joy of living. 

MULLINS 

STEEL BOATS CAN’T SINK 


Sixty thousand owners of Mul¬ 
lins boats are now planning a 
glorious summer, to be spent 
for the most part on the water. 
Mullins boats of either wood or 
steel are designed by America’s 
foremost naval architects— 
built in the largest boat factory 
in the world—powered with 


two and four-cycle motors and 
equipped with Mullins patent, 
silent, under-water exhaust. 
Mullins Steel Boats are free 
from all defects of wooden 
boats—cannot leak, water-log, 
dry out, warp or open at the 
seams—never require calking. 
Speedy, beautiful, distinctive 


Send for interesting free catalog and 
learn where you can see a 
Mullins Boat . 


The W. H. Mullins 
Company 

712 Franldm Street, Salem, Ohio 


1 


World's UrgMl Manufacturer* 
of Stool and Wooden 
PUtiur* Boats 
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Catalogue of Scientific and Technical Books 


have recently issued a new catalogue of scientific and technical books, which 
contains the titles and descriptions of 3500 of the latest and best books pub¬ 
lished, covering the various branches of the arts, sciences and industries. 

Our ‘ BtHjlc L3t parlmenl" can supnly these books, or any other scientific or 
technical books published, and forward them by mail or express prepaid to any 
address in ilk world on receipt of the regular advertised price 

Send us your name and address and a copy of this catalogue will be mailed to 
you free of charge 

MUNN & CO, Inc, Publishers york 


KV1NRUDINCx-z<? ROWBOAT MOTORING 


fe: 

£-■ 2 ' 
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S TORED-UP mils# of boat ride#—long, 
, healthful hours of water sport, ara 
yours In tbs EWnrude. Where you 
wUl and wbsn you will, In any rowboat or 
canoe, on ocean, lake or rivsr No mora 
rowing—you’re captain, not crew Just a 
turn of tbs fly-wbeel and you’re off for a 
era las, with no thought of a long row hotna 
again. 

EVINRUDE 

ATTACHABLE ROWBOAT BCANOE MOTOftS 


Then • mora apaed, mora powtr, In ths nsw 
Bvlnrud* Four-CycU Twin—• two~cyHnd*r, four¬ 
cycle motor, that runs smoothly sad qulstly, with 
almost no vibration. 

Than • mora apMd.too.and othsr Improvement*, 
In tha aingla-Cyllnoar Modala for M 16 . Ths 
Bvlnruda Magnetcr-Built In Fly Wheel 
Typs—if sotlrsly Insulatsd and water- 
pr»ofa 4 , fern tah in* par fact ifDitUm.no 
mwttat 0 *w baavy tba rein or bow 
dran tdngth* spray Writ*for 191 % 
catoiom -Am* 0# A* 

EVINRUDE MOTOR CO 

mttHaauei blocs. Huasuait. *11 
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rata pa** material that Wteh pi Wtt 

he freak sad unrewd to there Mfet fin 1' 
foreign snylroameut Tbs dft#ctoty mtf Ml 
the leading periodicals of the Coited fi tau* 
and Canada. The requirements of add- » 0 f*~ 
sins or paper are carefully detailed, with the 
length stories and articles should ktta, tha 
type moot deal ml, and tbs rates dmtUv paid 
To* nature of the illustrations deed is fre¬ 
quently indicated, thus making the wovfc tala- 
able to artists as well as to writers. There 
ere numerous minor ml a takes, but none that 
S erious ly Impairs the reliability sad usefulness 
of the work. 

House Wiring By Thomas W Poppe 
New York Tha Norman W Henley 
Publishing Co, 3 Old. lflmo., 125 pp., 
fully Illustrated Price, GO cents. 

14 House Wiring * Is a very business-like 
little treatise now in Its second edition, in 
which the Installment of electric light bolls, 
and burglar alarms la described from the mod 
era standpoint and with commendable sim¬ 
plicity Apprentices, helpers, and electricians 
will find In It the solutions of moet wiring 
problems, and its practice la In strict con 
fortuity with the rulings of the National 
Board of Fire Underwriters. 

The Ventilation Hand Book. By Chari w 
L. Hubbard New York Tba Shoot 
Metal Publication Company, 1916 8ro , 
200 pp., 187 engravings. Price, 42. 

Using the quwtion-and answer method, ths 
author unfolds ths principles and practice of 
warm-air heating and ventilation ttlmple 
rules arc formulated for computing cubic con 
tents and grate ataea, with many convenient 
tables dealing with such matters as the ef 
feet* of gas Jets and lamps upon ventilation, 
and Tad diameters and horse-powers for fan 
drive Installments. Everything i* so plainly 
put that the reader has no excuse for mis 
understanding, and It would be hard for the 
student to find a more serviceable introduc 
tlon to the subject The work is also well 
adapted for reference uSe, and the house bolder, 
who Is about to install a furnace, and who 
baa a laudable dewlro to understand just what 
bis conditions call for and why, cannot go 
far astray If be wilt study the last chapter 
of the book. 

Tntjuhtuial Leadership By H L. Oantt 
Nt w Haven Yale University Pmw 
1910 12mo , 128 pp , 0 tharta. Price 
|1 net. 

The published addresses which make tin this 
volume embody tho principles nf industrial 
leadership the training of workmen the 
proper bases for task work and its results, 
and the subject of production ami sales The 
author who Is well known In the field of 
scientific management believes that the com 
ing Industry will achieve success by teaching 
and leading its workers rather than by driv 
ing them and that demmracy Is to be Tin 
ftleated In corporate as well u in national 
affairs Actual examples are cited of the 
Improvement In task work by the urtabllsh 
ment of the new methods, and these examples 
are Illustrated by diagrams and charts The 
work carries both Inspirational and practical 
elements and iti suggestions bear the stamp 
of authority 

Lathi Design, Construction and Opera 
tion With Practical Example* of 
Lathe Work By Oscar E Perrigo, M E 
New York The Norman W Henley 
Publishing Co., 1916, 8vo , 500 pp , 
841 engravings Price, $2250 
The old, primitive lathe let up between 
two tree* has developed Into Home of the moat 
Important and indispensable machinery known 
to ttn Industrial world Tbia moat Intercat 
log and comprehensive volume trace* Us rise 
from the above-cited crude beginning through 
the foot power stage on to the development 
of the screw cutting or engine lathe of a half 
century ago This careful preparation fur 
nlahes an excellent groundwork for the study 
of the strictly modern forma up-to-date de¬ 
sign is most thoroughly discussed in all Its 
aspects and the essentia! differences of the 
various typos are clearly disclosed This la 
followed by a chapter 00 Installation, care, 
and operation—a new feature nf the enlarged 
addition of ths work Drilling and milling 
attachments are minutely described, together 
with a selection of the more difficult tnachlu 
lng operations. Even the novice will here 
find such pointed exposition of modern prsc 
tics as should directly contribute toward bis 
rapid progress. The letterpress instruction Is 
supplemented by lavish diagrams and engrav 
lags that put all Important features and ac¬ 
cessories before him in ah impressive and uo 
forgettable manner 

Harper’s Hydraulic Table*. For the 
Flow of Water la Circular ptpea Under 
Preoaure, Timber Flume* Open Chan¬ 
nel* and Egg Shaped Coodulta. By 
Joseph H Harper Hew Tort: D Van 
Nostraod Company, 191* Hfeno,, 198 
pp. Price, |2 net 

The convenient arrangement of M* HifpAr** 
material and the wide range of problems St 
covers should make this compliatle* eminently 
netful to actual field service Canal beds 
frequently change from sottd wdfc to too** 
•art* sand or gravel, ns ns satiating a prompt 
qfcnnge in proportions and gvodiv Thta me bet 
It n re em ry is Moorpofet* tot* tba woritlag 
formula on afeg**t rerrmpeadlfig tfi *4* 4* 
free of r i nghni m. and th* to** Mm 
particular otbeptipnjn thM 
"taUfs jmgjveaW tiqr 
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ten 4a patanta, gqbqett 
wm ghsto fariBW m 
tion* u u many gum 
ferred tp axperia. flu Mt 
ibouM be gtrea ovffs^r 

(14077) l/a! *W> 

t.it NnMir h»-«ev «y,-^g«FK >rer 

show* where a wkgomnr annpeffkwa ft 

that many times tba ’Bilim 

wards, A. Tba apokae M n WMC^A 

lng vehicle in a moving ptetpre may affinor to 

stand still, to more 

Which It shall be depefidi ttpi!m kM i^md a t 
the wheel as compared wftb Oat 
of the camera. As yo* )0^ty iMM^Wre 
is a revolving dUk in t*%re**et* 
off th* light many times s ee c o n d. ^he BBn J lft 
at rent In the camera while th# hgit fltiia 
upon It, and when tha light fa Cht 0 * the fe 
Is moved Into Its position for pfi MBfsfik- 
potnre. If tha spokes of th* wheat vuv Just 
as fast oi the exposures ore made go, that Ike 
spokes are In the same positions pfc tha JUm 
in successive exposures, the wheal iPtt fiyfreir 
to stand still on the screen* U ft tVAffi fiBeMk 
faster so that a spoke Is In front of the potf 
tlon of the last exposure each time, tbff ffheel 
will seem to turn forwards. If a spoke In tie 
next exposure is behind the last position fif Rm 
spoke which la la front of It aa the tM 
turns, the wheel seems to turn backward* 

(14078) A. G asks Please Inform me 
as to where thermopiles can be hnahfc J 
am interested in thermopiles that Would yield 
a current about equal to that of a Bunsen Ml 
or iirove cell, at least aa near oa obtainable 
A No thermopiles for commercial purposes are 
to be had so far aa we know Th* tkItWOptic 
can be mado to give the voltage of n Bawin 
cell with a sufficient number of couples, hut 
we have never wen one which could Mm as 
many amperes aa the Bunsen cell An effort 
was made some years ago to moke on* wfitth 
wuuld charge * battery for ignition purpoaea 
on an automobile, bat it was not a success. 
We have one in our loboreUiry, kept as a 
Curiosity now 

(14079) F F H flake 1 What are 
the reasons that liquid air baa not beon put to 
the practical uses suggested for It when It was 
first made 7 Is there any use mad« of H at 
present? 3 What la th* cause of tb* tempera¬ 
ture dropping 3 to 0 deg Fohr just at sun¬ 
rise on clear cold mornings. 8. What is th# 
nature and cause of ball 1 lightning. A A 
Liquid air is poorly adapted to the as#* which 
were suggested for It when It was first mod# 
lu large quantities—timt li, far refrigeration 
and for power Its UWfibt heat ^evaporation 
Is small and Its specific heat is also small 
It cannot compete with ammonia for {afrigm* 
tton. It cannot be kept In a closed ftim!* but 
must always have a vent to the air. For ■* 
plosives many better materials are avnUabfe 
It is used to some extent to secure the oxygen 
of tha air by first liquefying the sir and then 
boiling off the nitrogen, which boils at a loffet 
temperature than the oxygen. SL It Is coldest 
just about sunrise every morning. Tha ground 
radiate* heat through the night and until the 
sun begins to warm the ground again We were 
not aware that there was a sudden drop of 
temperature Just at sunrtee. 8. Ball lightning 
is not well understood. 

(14090) W B. H oaks* I bare a lady 

friend. Who has th* peculiar—to ms--faculty 
of seeing and of stating the colore of names 
aud sounds. There is no doubt about her obU* 
tty to do this, and to do It accurately l bare 
tested her For Instance, X hare Written a 
otf nam es ■ she bos stated the eokw of seek 
namfi as soon aa I called it ! have set her 
answer down and filed the list—end seret*) 
months after X have called the Hat hr her 
ah* would state th* colors exactly ns She 413 
first, la there a scientific baste for this! A. 
You will find several articles tfeo* Color ltyvke 
in the got. An within the Umt year, hi V«L 
lift. No. «, and VOL 11# Han, 4 and »> Wktol 
we can Send to you for tea cants Much. W1 
confree tha whole thing ewme c fancy t» a* 
but if tt 4s real to there Who ere i\ that 
why should w* object. There Can be fid *re« 
of the reality at the a s soe liti On qf hpaadi Oe 
pereont ted mp&Whtg mssL ihmt afire 
didoi bit piritfotd tin oNdwte wreM 

u umtamu «■«.« m * » 

utKw^ « MOW Util* te jfhfr.MVW 

tt#m ‘ ,> > - 
U4WD O. M. Stare 

mi 1 ofiiaAL *>i1kre»aiai oiastre et mate aU 
rSirxitfff ffilphshfisre ww a wmwjBn 

msHmiosni 
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Absorb! ne J' 



assess 

motmbm prererfy 


a wncMt van*, vmm 
mkrgafnents yield 
fwrejjhrto the iffhcdwi of 
Abeorwoc, Jr 

Abtatfabe Jr » nude of barb* 

•ad h Mft-pOteOOMJa-—aafe to ow 
•p y whot t, even by the Minim 
member of the (truly 

ALUttAiTtui korni^i, u 

M ta your M O f upon inap t 

i ft* u iIimh( 

w r young, par 

Mia to****. 


tbi nfTcmisB manopactuim ca 

stvAMpm un f*» m cumAi immm «* 

AKRON OHIO, U HA. D**t 41 

CONTRACT MANUFACTURING IN 

METAL GOODS 

SPECIAL PARTS TO ORDER 

METAL STAMPINGS 

WIRE FORMING AND POINTING 

SCREW MACHINE PRODUCTS 

Mb* NiiU^u’^hSw^ia^iMsul Fhhfa» 


mftSSS 

MCAO OVOUt CO MPT. R-1T5. CHICAGO 


VEEDER < »So 1 

COUNTER No. 21 

s&Tf&jfcss;sr 1 "* 


. Ctmktmt+m tmd iVirifti 
jtioG W A«fo4»n,«le 



b +mm witt pU M bp i j «Mek HmMm *1 
«o*4imiM wMtt t*t a* <bpo«R ot tb* Mtat 
(PM (M •t*cCroplst>>< b«tk Fall ptrttebUn 
in (Ivta la “ HWl SUetropUtUc which w* 
•Md toe HM. 

(14062) J h. ub: I fear thU follow 
Inf queattott hx* often been naked you bat K 
would Hk* to know It n bullet from a rifle 
fired perpectdktjlsr Into tba air baa the at me 
tore* when It eoneen back to earth u it dooa 
when It leave* tb* mnule ot the rtfl#? Will 
it abow tb* MLtne penetration T It la generally 
taught In pb/atoa that It falli with equal 
velocity aa it aareud* la there a certain def 
In He relation between velocity and fore*? 

A. A bullet fired vertically Into the air doe* 
not have the earn* fora* when It strike* the 
ground upon lta descent aa when It left tb* 
muaale ot tb* gun upon lta aacent Tbo reelst- 
anoe of tb* air to rapidly moving bodle* la 
very grant W* bar* recently pabllabed dia¬ 
grams of tb* patba of projectile* from high 
powered gun*, showing the difference between 
the theoretical and actual trajectory You 
will And the article In the Set Am. Yol lit. 

No SI price ten cent*. The resistance ot tb* 
air reduce* the Telocity of tb* ascending ball 
•o that it doea not rise to the height Indicated 
by lta mutate velocity It therefore a tart* 
to fall from a lower than the theoretical point, 
and the air retards Its fall so that It doea not 
acquire lta full velocity of fall from the point 
from which It actually began to fall For 
both reason* it doe* not make so much pent* 
tration oa its return The teaching of the 
text books of phyalcs that bodies fall la the 
reverse order of their ascent and strike with 
the velocity with which they started la based 
upon the omlaaton of any other forces than 
that of gravity It Is usually *o stated Iu 
one text now before us la the statement The 
reals Lance of the air la neglected In this din- 
CMudoo of projection upward Other things 
being the same a given force alwaye produce* 
tb* same velocity 

(14083) G 3 Mka WU1 yoo kindly 
answer through your Notes and Queries 
column the following If a weighing scales, such 
as used by druggists were Inclosed la a glam 
case In two compartments with equal weights 
at each end and the air extracted fro one 
compartment would It make the other side 
heavier and emus* It to tlit? A. If the two 
pans of a balance were enclosed In separate 
compartments and accurately balanced and 
the atr were then exhausted from one com 
part men t, the pan In the compartment from 
which the ilr bad been exhausted would be¬ 
come the heavier and would tilt down The 4 
air buoy* up a body in It as really aa water I 
does and so when the buoyancy of the air I 
Is removed that body seems to become heavier 1 
In accurate weighing the buoyancy of tbo air 
la allowed for and the weight of a body la ■ 
taken to be lta weight In a vacuum not its 
apparent weight to the air The difference 
la quite considerable foe light substance*. 

(14084) H M ask* 1 Has there been 
any decided change In the climate of this 
region In the last hundred years? I notice 
that most old people say that (be winters are 
not nearly so cold now as they were when they 
were young 2 Please explain the formation 
of ice spears that come up out of loose ground. 

I notice the phenomenon often to this latitude 
Do wa bars frost when the thermometer racis¬ 
ts n higher than 82 deg ? I have beard It 
stated that we did. A I Weather data aa se¬ 
cured by the II 8 Weather Bureau do not bear 
out the claim so often made that the climits 
I* changing The differences are about the 
tame as they have alwaye been. Warm winters 
are succeeded by cold ones and for several 
years It may seem that the winters are warmer 
but the years of cold winters follow and when 
the averages are struck it la found that hot 
and cold wet and dry seasons follow along aa 
they used to do when we were boys. It la 
very difficult to tell how cold It waa when ws 
were young unices thorn U a record of a 
thermometer to be referred to. Ones recollec¬ 
tion la very unreliable in such matter*. 2 The 
Ice spicule* which are seen In cold weather In 
loose soli grow by chilling the moisture of the 
air and freeling it upon the aide* and top of 
the ice fora. Frost cannot occur unless the 
temperature at the place where the frost ap¬ 
pears la aa low as 32 deg the frowing point of 
water A few feet or Inches even away from 
where the froet appears It may b* warmer thaa 
82 deg The green leave* are colder than the 
air near them and they may be froet bitten 
while doe* to them frost may not be seen. 

(14085) B. F aaka 1 What direction 
has the atmosphere *botw the equatorial belt 
of calm# by reason of the earth • rotation, ease 
to west or west to east? If these are deflected 
to the weet as ar* those on the earth • surface 
bow can they he turned to form, the prevailing 
westerlies when they return to the earth a aure 
fare in the bore* latitudes? 2 What ia the 
direction of the circumpolar whirl? Is there 
a difference In direction at tb* earth > sqjwlre 
and In the winds high above tb* earths war¬ 
fare at tba potent Ui Crooks* radiometer 
reacts to ware* of radiant energy which win 
. pass through an opaqn* relntton, which waves 
ree not of tb* proper length to affect eight 
why will It not react to war** radtotiag from 
a store. which wavea do hot affect tb* are** 
of tight* 4, U three re rtdkgt mre* to 
■ differed MnUffb* tone# the radiometer flore 
m greet *SteSa to aunilght? fl.Ca.th* 

: iHSS£v 4 HS% 


Greater beauty—leas upkeep 

For the mart beautiful wall* that you could des re in an 
office school club theatre or home—walls that cau be 
wuhed, and that do not need refinish in? for years use 


Hldk Standard 


Mellotone is an oil paint that dries quickly into a soft fl^t 
tone even more beautiful than water-color but yet is 
washable without damage It is sanitary—durable—can 
be used on practically every wall and ceiling material 

Thousands of America a finest ho ea and hu ltjuigs ar d corated 
with Mellotone A number are feat red in o r Mellotone B »klet 
Wr te for it and for sau pic color cards giv ng art stic color schemes 
for wall decoration with Mellotone 

Dhe Qowe Brothers Company 

474 E. Third StrMt, DAYTON OHIO 
Bos to n New York Jersey City Chicago 

Kanesi City Minneapolis Toronto 


Stop Wasting Coal and 
Cut Your Heating Costs 


70 to 80 tons of cheap soft coal, burned in a 
Kewanee Smokeless Boiler, will make as much heat 
as 100 tons of the same coal burned in a boiler not 
properly constructed to burn soft coal smokelessly 

This is possible because a Kewanee Smokeless 
Boiler bums the cheap soft coals so completely that 
none of their valuable heat making gases get up the 
stack unburned and cause smoke. # With the ordi¬ 
nary type boiler about one-third of its fuel is wasted 

1 Kewanee 

I y ' Smokeless Boilers 

J| , CUT HEATING COSTS 

H /■ It makes no difference whether 

\ A _ w your building; is in a city enforcing; a 

v 4 smoke ordinance or not The low cost 

wy'" flflfr way to heat any building is to bum 

aAJHCa | soft coal—and bum it smokelessly 

M You W1 ^ Kewanee Smokeless 

k raJMpnjhML ill . B Boilers heating; the best buildings of 

&U kinds in all parts of the country 

HttUnf Our new booklet Kewanee Smoke- 

* esa B 01 l ers On thc J°h tell* why 
jm£ May we send it to you? 

KjMuce Bvitaa Ommmy 

Haua^nAre. MB Church. Ktopeapolla. Kawanaa nilnote 
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JUST PUBLISHED 


Finger Print Instructor * 

By FREDERICK KUHNE > 

Bureau of Criminal Identification* Police Department* City of New York 

Baaed upon f Jte Sir E R Henry 
Syatam of Claaaifying and Filing 

A Text Book for the Guidance of Finger Print Expert* and an Instruc¬ 
tor for Persons Interested in tna Study of Finger Prints 

T HIM volumt ha* 1 km n (wuvti bv on t xjk r\ on ftngor jmntM, m reeponwe to 
tho doiuuiui for an oft military and pmrtual work of instruction for tho« 
drwiruig to t ik* up the ntu<iv of fingi r pruitw, a volume that a peinon of ordinary 
intelligence iduM undtratand ami from whirh he could nmdily learn all of the dctaiU 
of the HVHtorn In tiiw work, which in haned li(k>ii the Henry System, the author 
haa i xnfainod full\ and ch arly the method of taking, classifying, comparing and 
filing finger print* 

The fingt r print system ih without doubt the l>eKt preeent-day means of making 
imm<*liat< and jk>hiIiv< uh ntifi<ation* and ih dadj coming into more general uae 
Tht w ih no dt part mi nt 01 bimmim in winch it w nwmuiry to make identification* 
that tould not hum iwxfulh inaki u«e of tin fingi r print systun The simplicity of 
tlu Nynttm aiul lhi Hinull runt at which it can In* mxtalled is a strong ftulor m its 
favor 

The finger print nyrd< m of identification is now in use in many of the police de- 
[wirtim nl* in this unintry and abroad Hio United Stall's Government hu« adopted 
it and im quin* i vi ry private in the Undid States Army to have Jiua finger prints 
taken on t idialmi nt 

By furnishing tin authorities with the finger prints of a lost child or other person, 
the identity of *in h in r*on (tui 1* jxwotivrty (ft ternuned even though they be found 
dead and disfigured oejond recognition 

The finger print system will no doubt sooner or later, be adopted by large cor- 
[Mirationa employing mail} hands, for identifying their employees, by insurance 
companies to nositmh identify the deeensed and prevent fraud in tne collection of 
insurance, by banks to prevent forgery and the withdrawal of funds by unauthonied 
ptraonn, by institutions, firms, departments, etc , m which the identification of 
individuals is one of the requisites 

Finger prints is a very interesting and fascinating study Everyone should have 
sonu knowledge of its uw* and advantage* This can be obtained by a study of 
tins compreiitnwvi autiiontative volume 

9x9 inch**, Cloth » HS Pag •#, Profuioly Illuttratmd, it fokfinf Plata s 

PRICE $2.00 net 

MUNN & COMPANY, Inc., Publisher* 

Woolworth Building 233 Broadway Naw York 
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Suppose you had 8 days in a week? 


In that extra day you imtht find fortune -leiaure - health the one thing you i 
cannot find time to set You can have that extra day juat a* R S Howland 


cannot find tunc to ( 
fruit groves in Flont 


t You can have that extra day juat ** R S 
h found it through the 


need mo*t and 
-the owner of 


Course In Personal Efficiency 


To him it meant the difference between mcceta Ki 

and failure But retd m hu own wordi 
what he found in efficiency abdiik* and yc 

I have saved 24 hours a week which makes tucket you to 
all the difference between success and failure eac hdrud ofy 
and 1 think I have raved about as much w 

more by planning my work in accordance way to v«x* n 
with the method* shown in these lessons I {* 
am very glad to hear that you have had 6000 (moo** yvu < 
student* during Use past year but this number hu protu no 
is only a fraction of those who should take ad jjjj*** 
vantage of learning the fundamental principles wwcm 

of right living If every coilepe in the United u*u th* k™> 

States would make thu course in Personal Eft w “ r * r ,n ^ 

citncy one of the studies in the senior year I b 

believe the graduates would have their chances hu uu*ht a I 
of success in life increased by fifty per cent 

(Signed) R S HOWLAND J 

12,000 h»ve alrendy enrolled 30 per <4wl art «a*ra- IW own Ue 
tivw, engineers wmJ owner* I $ par cent an account- 1 ** 

uvti and tlrA» 13 per cent art Dwyrf* and ulteaat and ter 
11 (Mt c«nl Sra Uwvtri and phyuuaoa, 6 pm cant «du- littli 
cat or*, and the other 16 par can! you can divida into ftert 
every known prole**ion M which mteH-feit ia«i taka a than a 

part You -whoever you are whatever you <kr wad dafiara 
efficiency You need it m ymK Uwmeaa and your home Immo. 

FREE—THIS BOOK 

Send for thu hook It cont*tm the aiuwcr totha war-pnwant qn—tkw 
at Where V* the cumu* (ram? Sen* at the chapter*! 


UttllttXBowleggeYMAlmdyHtve 

You don t have to learn a new prof-wo n Lean* fort 
to use what ta tn your mind now Learn to use your 
abditka and your opportumlwa Thatie what EAoancy 
taachea you to da ft teach** you to make tha moat «f 
each detail el your daily We It turn* the routine that to 
vou reamed hopdma into aoroathtna h% with poawbil niea. 

Etfiatency wifl thaw you the morteaC Caawst, boat 
way to vow n>ccttl aoaJ - whathar that poai la haakh 
or wraith tame or Inaura Orw man found it nve 
turn an wrtra chy a week one man found it tavod lum 
$3000 a year one man (ow*d U added $$000 a year to 
hu pro&u one found h—Hh m it Each found tha 
tha* he needed moat Smd for thu book and fad out 
what you can pK out of thia cotm Hamn«ton Em- 
araon acquved v> praalicai work with many corpora 
Irani tha knowfedaa that enabiad ham to write thu 
tourer In hu work he had to teach and tram many 
younf men, tome of whom today bold highly paid po¬ 
ut ton*. Ha hat thought eAcuncy for forty yean ha 
ha* taught It lor thaiy year*, during twenty yaara ha 
4owly collected tha data for thu i 

You can *tudy thu couraeand 
iwaka yoiraaif afficiant 
your own Ida m 15 
minute* a day 
and for 
littla 



What la Efficiency ? For whom U EAdanqr T How you 
art taught EAcUncy Aro you aar -mltteUd or «n- 
minded T Find out what you are so ft s a ll y doing with your 
time. Moot fallurea are due to guesswerk. Yeu uaeoisty 
half your power To what do ooan* man owe their 
ceas T HeeHh culture. Pereonal Snancaa. Mr Cmewn i r 
mosaage to you ^ 

ThfsVourte u not an expenae not an inVaatmaat far futon rWiraa, 

It pay* 1— htdTwrth the fint page of lha fed kaaaa Sand for tha * 
book now -and start on a new and nau toad 0 Ham* 

REVIEV OF tniEWI 60, » Ink* Pirn, In Tat /***«, 

_ . . . _ jr 

Occupation 


f -tenar* 

/ Sand me fra* and 
> mthout nhgpiina 

. /a 


"LMfthsMt m ihs BtfvM <4 Mf' 

w tbs kssi by tba taxation <4 WSt 
Mrtk This Is stated u a lew la meteorology t 
M If a free movinf particle (each as slr> Is 
moving along near the earth's surface, there ts 
s force grilling from the diurnal rotation of 
tha earth Which deflects It to tbs right of Its. 
course tn the northern hemisphere* end to the 
left In the sonthern hemisphere 1 Tbsmfore, 
wind moving from north to aoutt lit the north¬ 
ern hemisphere la deflected towards the west 
form!ug the northeast trades, and the winds 
moving from south to north are deflected 
towards the e«at forming the southwest winds. 
All then* matfirs of the winds am well-dia- 
lusaed In Waldo a Elementary Meteorology, 
which we out supply for ft SO net, postpaid 
$1 dfl 2 The nfudH around the north pole 
an southwest fur the reason stated above 
They aro moving from s place where the earth 
Is rotating faster to on* where it Is rotating 
slower, and retain to a degree ths eastward 
velocity of rotation of tbi place from which 
they have come They will move eastward 
faster than the surface of the earth where they 
are and have an eaatwsrd motion thus becom 
log southwest winds 3 A radiometer will 
reset or rotate by the h»Mit fn»m a black stove 
or a black Iron ball, which can be safely 
touched with the finger We hare a radiometer 
wlili h will turn from the lost radiated from 
water above DO deg C or 122 deg Fahr In a 
dark room. At this temperature the radiometer 
ceased to rotate 4 There la a great deal of 
radiation from the sky outside of direct sun 
light To-day has been i dark snowy day, yet 
the radiometers have been turning In the win 
dows all day slowly to be sure, but moving all 
th* time 0 If sunlight la reflected several 
times It becomes enfeebled to a high degreft, 
Bach mirror absorbs some of the radiant 
energy and It can then be seen that the speed 
of the radiometer la reduced It would seem 
that your radiometer is not very oenatttve If 
it will not turn by the beat of a stove, or In 
diffused sunlight an ll comes from the sky In 
a cloudy day 

(J4O80) n C M writes Permit me 

to call attention to an apparent error In th* 
answer No 14050 page ^09 of the lasue Of 
Fib 10th, 1910 Referring to the expansion of 

1 

gases it In stated that the rate ta of th* 

votume at freezing for each deg Fa hr Gay 

I uwssr s Mw states that 1 ndi r conshint 
pressure the volume of a gas varies directly 
with its Absolute Temperature and the rat* 
1 

of expansion ta per deg C of its vol 

urn* at freeilng This then calls for a rate of 
1 1 

D/8 X 4 P*r deg Fahr — u fact 

also evident from the fact that on the Abso 
lute Fahrenheit scale the froslug temperature 
la 459 4 + U or 4D1 4 deg Instead of the 459 
deg whlih your answer Implies A We thank 
you for <ailing attention to the typographical 
error In giving I In number of degrees Kahren 
helt from tbi freexlng point down to Absolute 
/a to as 409, Id pla<e of 491 whirh is (he cor 
reit number Absolute Zero Is 459 deg below 
fahr* nln It Zero not Tm low the Putin nhelt 
freexlng point of water which w«» Intended In 
the answer 

(14087) H R P asks Will you please 
tell m* how the correct time la taken at Wash 
lag ton B claim* It la taken from the sun 
A claims tho sun la not correct, and the tlma 
la figured from the stars Which la right? JL 
Tha time for any place can tw determined from 
observations either of the stars or th* sun 
From the observations which give tbs alderaal 
time the solar and Standard time can be cal 
culated Wo use Eastern Standard Tim* In 
New York This is five hours earlier than 
Greenwich Time U Is not solar time It la 
the mean solar tlma of the 75th meridian w#at 
of Greenwich 

(14088) R R. anks A tank fl-6 fpet 
square, with a lyfc-lncb pip* attached to bot¬ 
tom of th* tank 30 feet long with a gauge at 
the bottom of pipe. Then take a pipe, 20 (set 
long Ji4 Inchea In diameter, and a gang* at 
bottom, will there be any difference tn th* 
pressure and how much? Both tank and ptp** 
filled with water A The pressure at tha 
gauge Is the warn* In both the cases which you 
show In your sketch The else and ebap* of 
the vessel have no effect upon the rate of pre* 
sure at the bottom. Th* rat* of pressure la 
determined by tti* hnad of water and by no 
other factor This pressure for a head of 20 
feet Is 11 7 pounds per sqaar* Inch 

1 14080) C 8 B flaks In an article 
that appeared recently In the Bciintipic Ami* 
kan, ammonium carbonate was said to be a 
test for alum in bread The writer sold that 
If bread with alum in it were moistened with 
a solution ot ammonium carbonate, the bread ' 
would turn blade What is the chemical re I 
action? And why will not ammonium car¬ 
bonate turn alum solution black? A There la 
no chemical reaction between alum and am 
mo pi am carbonate which cap produce a black 
^ubetanee. There Is some mistake In reference 
to> this 0# a test for alas in bread. The tests 
for alum or* not easy of application without 
experience In chemical manipulation. The 
easiest, perhaps, Is to dry tbe bread add bum 
to ashen. Digest tbe nabob with a small quan¬ 
tity of water, than acidify this entitle* with 
br***ht9Mt a, ad tfd a *»* 
total chloride notation. U *ta* ta top 
a whits pmrifttata appear*. 


ADteSKTISING 


LATHES 


jLght XL* gsi "STAR" &££ 
IWlHr L*v^ LATHES 

Pjte 

1 tVtttCA FALLS VFG. CO., 
* 699 Wsw 9tr«1 

0*91 W Ft* N YmUJ -A. 

The “BARNES” Positive Feed 

1 Upright Drills 

10 to 00-hkch Swing 

Sand tar Drill Catalog*# /3 dT\ 
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“Responding to the Call” 


from the practical 
mech xn lc for a 
Breast Drill that 
mall ecllpsu all ex 
(sting Tools of tha 


kind we are pleased to Intro* 
dues tho A J W. A CO 
UUBAHT DRILL with 
Clear Locking s 

1 


[t has all the strong. M 

useful and practical W ™ 

points of existing prills and KDALIm- M 
provettumu added that are peculiar to M 
[tesir I UIOK 05 BO W 

A J WILKINSON A CO Machinery 
184-166 Wuhbutw Stmt fortes , Mmuhutts 

Tm May Cra.4. CRESCENT JOINER 

|t ,1 «)l, Mil 

h (Wxd for efttxlof Mtta« 
iMBNnd tenrlUNINUrllM 
tv* B*w T x fcl—, W**ff*, 
emI MmUIipV*, Htapm, 
«**, Hum, IHrt, llrlaS 
vra, fNnf(( W.*S Hwtff*. 

1W CRESCENT 1ACH1N1 CO 1M Ida I t, UrisM s. Ohto 

GROBET SWISS'FlLES 

4 » A™ the standard of exreUonos In 
f 11 ^ and hxvo been for ov«r 100 
MDw«a yeart Ws sond postpaid ss an in 
j reducer 4ft tiles eapcclallv adxpesd 
. f ..V., for ^ sod machinist* on 

rmeipt of 95 Ofi Tht* Is s chance lo f*t k set of 
nl«s you II aporeclate and we II get future ureter* 

MONTGOMERY A CO 
ion Fuh*a Street New York City 


BRASS GEARS 

Chi by »h n*w pn***, Tb* 

iwe* *--> »c»i* m*J* a«i) *| prkM (h*i 
, a*, «vl U *>|uh 11*4 by other*. Kr*ry 


* iwf bw * huh, *<*nt«r ]i>|*M •Ut 
bUeb.*^Wtunw4trm bltflwtimte 
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A HOUSEHOLD NECESSITY 

ThU | r** tint! ftluirr « V I WtU hel|i **h* BUtk* (u*4 **■ 

I air wlwtewi nirtiti freswa, tiumt *4* It 1* 
era* ot tkeehnulu* I 

"RE* DEVIL" GLASS CUTTERS 

row wore ftsaa wllh W«* hr *•*«<***4 *mMte tSu my 
oUwrcutMr NWteMv On SwofU Wo MmbMJrm. 

SMITH A HBMENWAY CO, W 
lUCh.mW.at NwYwkCN, 


WELL-flA^WELL 


Own a mMblne of your own. Cash 
forma. Many style* aud Mass for off* 


u or may 
Ptrpoaas 


I WrtUfarOlAlM j 

WILLIAMS SROS, 434W.lma St. I Am, XT | 

MASON'S NEW PAT„WH1P HOIST 

M a wf so fo radbyVOLNIYW MABONACO few. 
Pror fo OrtBs R. L USA 


HWTORri ANO LAUNCHES 
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REPUBLIC TIRES 

are now a better^ “buy” 

than eVer 

I F Republic Quality Tires were the highest priced tires on 
earth, they’d be the most economical tires in the end. But 
they’re not the highest priced. Increased output and im¬ 
proved methods have enabled us to offer Republic fires for 
1916 at prices very little above those asked for ordinary tires 
As a result, the motorist who buys Republics today is getting 
the best “buy” ever offered. 

Go to the nearest Republic dealer and get a price on \our 
si/e tire. Compare it with any other. You’ll surely bu\ when 
you consider it’s a Republic you’re getting. 

And your speedometer will vindicate your greatest expet tations 

Don’t buy another tire until you sec what Republic offers \ou 
for 1916. For detailed information, address nearest dealer or 

The 'Republic ^Rubber Company 

youngslobun, Ohio 

Branches and atfenett is m the principal cities 


PLAIN. “WM” 
AND StA g G a R d TREADS 
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sleeve valve Moron 

Limousino 

MOW MB 

$.1750 
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and now the price is so low 


Almost everyone who his owned motor cirs 
reilircs thit closed cars arc the most prictical 
and useful kind to own 
The few times thit in open car would he 
more desiriblc ari far out Ini mod by the 
much more numerous occasions for which 
tliibcd cars are the only suitable kind 

On iccount of their lower first cost even ex- 
peiKncid motorists have continued to use 
open cars regardless of their many limitations 
Tut now the smart practical serviceable 
W ilijs Knight closed models arc produced m 
qmntities which permit of remarkably tow 
prints 


T1 ic Willy s knignt models also overcome 
ihe oru \ objection to the closed cars of a 
fomit i period 

Motor and gear noises were much more no 
ticcablc in closed cars than in the open modi Is 

Hut the shove valve motor is practically 
noiseless—remain* so—-even grows quieter 
with use 

And spiral bevel gears as employed in con* 
struct ion of Willy* Knight cars further em¬ 
phasize their quietness 

And the sleeve valve motor not only grows 
quieter with use 

It increases in power and flexibility whereas 
all other types lose in these respects 


The sleeve-valve motor is practically vihri- 
tionless and fir more durable than iny other 
type yit-produced 

In fact Us period of greatest efficiency i» 
reached long after any other type of motor 
would have outrun its usefulness 

Ihe demand for Wdlys Knight cars is 
growing faster than oUr ability to increase 
their production 

See the Overland dealer now and avoid de¬ 
lay by placing your orders promptly 
The Limousine t* $1750, the Coupe $1500 
And for those who also desire an open car 
there n the Tounnjf Car $1125 and the Road¬ 
ster $1095—all prices fob Toledo 


The Willys-Overland Company, Toledo, Ohio 

"Mode •» U S A" 
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Menncn’s Shaving Cream 
Takes the Sulk Off the Face 


Efficient work is a 
mental and physical 
impossibility if your 
tooth aches, feet suf¬ 
fer, or face smarts. 

The face smarts and 
sulks for hours after 
a difficult, unpleasant 
shave. 

Mennen’s Shaving 
Cream brings science 
to the rescue of the 
old laborious torture 
of the daily shave. 

It grooms the face 
and soothes the nerves 
—gets you ready for 
the most proficient 
performance of each 
day’s job. 

A 25-cent tube of 
Mennen’s Shaving 
Cream, if used accord- 
ing to directions, 
means daily face in¬ 
surance for seven 
months. 


plus, and labor minus. 
It means, with most 
beards, no need of rc- 
lathenng or "rubbing 
in.” One-half inch of 
Mennen’s absorbs a 
mighty lot of water, 
and makes a rich, 
copious lather that 
stays put for about 
ten minutes. Its re¬ 
sponse is instant, 
whether the water is 
hot or cold, hard or 
soft 

Use only Mennen’s 
already famous Tal¬ 
cum for Men at the 
finish, the latest prod¬ 
uct of the world’s 
first and greatest 
makers of talcum 
powder, whose nat¬ 
ural or neutral color 
overcomes the objec¬ 
tionable pallor left by 
pure white talcum 
powders. 


It has put the save GERHARD MENNEN 
into shave —and taken CHFMICAL CO. 

the H — everlastingly Newark, n j. 

out of it gHh 


Mennen’s means no flBsgS 
free caustic, hence 
serene and soothing V 
freedom from sting 
and smart 

It means economy 


% 5 iif 




The Advance of 

IOO "Years 
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From Pathfinder to the Electric Locomotive 

TRANSPORTATION haa road# tht fmt 
W«t 'what It la today Tha peopling of 
thia mighty empire and tha comontlng of 
that asnplra to tha East haa baaa mada 
posalbla only bacauaa tha pathfinder, tha 
pralrla achoonar tha pony express and 
tha steam locomotive have each In turn, 
opened new regions to progress and con¬ 
quered tha distances with greater ease 

And now to enable Transportation to meet puo 
e«Mfully tha imltr opportunities of tha future, 
comas tha naw transportation wondor— THB 
MIGHTY ELECTRIC LOCOMOTIVE 

Pad by tba anormous powar of tha mountain 
waterfall*. It maatara tha mountain barriers with 
futi penetrate* tha haavjaat snow drift*! hauls 
baiviar load* with sraatar dispatch and with a 
pronounced savins In coats make* mountain travel 
dean and mountain view* dear 

On your next trip to tha Paelde Northwest, taka 
either all-ate el train Tha Obmptom or "The C L 
omMan —and enjoy the combination of luxurious 
s er vice and electric travel over the Rockies, and 
soma of tha moat mafnifleant mountain scenery 
on the continent 

CHICAGO 

Milwaukee (2b St. Paul 

RAILWAY 

D u crtp t to* //a rater* /tea e* mwf. 

P A MILLER Pa see nger Trtflle Manager 
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master and to eagerly snifi the clouds oj Virginia tobacco, 19 

The kindly appeal of “good old Richmond 
Straight Cuts” has always made them be* 
loved. Made fo| the First Families of 
Virginia, they were the first high-grade 
cigarettes produced in the United States. 

IhCHMON D^ifR aight'Uut* 


Gdarettes-ucean 

O Plus or Cork Tip 

TW nbtU nefca,* *a4 4*Bctt* trom 
of ttar-bngfct Vit|mm totacok* 
•ot to btfotM to *oy other cmmtt, 
Abo a mrxtm tuu. SO to* 40 rat* 
I0t tor 7S (mm, S*ot (mmU d 
jowtelcrteuMt Mfffy jro*. 

• ft,qj WWB IX 
maBRmuo»ior|, 
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Som ef the (ttflcsUei that the engineers had to contend with at Mile 9 Working on a bend In the road at Mile 10 


Bunding the World’* Highest Highway 

ByN L Drow 


F IVE wore and ten years ago Lieut. 

Zebulon Montgomery Pike discovered 
the famous m<mntalp_$At now bears his 
name After making several attempts to 
reach the summit on foot he was forced 
to give up, predicting In his diary that 
no human being would ever be able to 
scale Its rocky heights For thirteen 
yean thereafter the great white moun 
tain hurled defiance at many other sturdy 
pioneers who made similar attempts to 
reach the top. In August of 1916 the 
speed kings of the motor world are going 
to race up the rockwallod sides of this 
giant sentinel of the Rockies over a 
double track motor highway that has 
been pronounced by eminent engineers to 
be one of tbe grimiest road building 
achievements of the age 
To scale this mighty mountain with a 
20-foot highway, 18 miles long and reai h 
lng into the clouds 14,109 feet above the 
sea, required engineering skill, push, 
dynamite, men and money Government 
engineers had predicted that It could not 
be accomplished In two years, but the 
builder did it In five months between the 
snows of 191S. 

Early In January of last year, Eugene 
A. SunderUn, of Colorado Springs, secured 
pledges of financial support, and In May 
he began construction of the worlds high 
ett highway to the summit of Pike’s Peak. 
I*rge construction camps were estab¬ 
lished every second mile. Expert rode 
workers were brought In from the mining* 
districts i and with fifteen 20-ton cars of 
dynamite, the road was blasted through 
fields of maatfa boulders and up the pre¬ 
cipitous granite walls of the Peak. From 
«m to tan for five months a ceaseless roar 
of tons of explosives was re-echoed by 
the grin) old mountain to tbe valleys be¬ 
low Qrsat boulders were lifted from 
their anchorage and thrown down the 
mounted attyt yM feet below, Giant 
Pther Mmad-np hr the roots With 

«#'«»*• 
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beta held to an average of 6 per cent, 
with a maximum of 10 j>er cent, which 
will jMrmlt Huy car to negotiate the sum 
wit with ease Masonry parapet* 2^4 
foot high and 18 Inches wide, for guard 
rail walls on curves which average 40 
degrees arc provided where needed Grav 
lt> or windmill tank and boa© water sta 
tlons are spaced every third mile, to¬ 
gether with supply and repair stations 
at convenient points Telephone stations 
afford easy communication with the out 
side world The five bridges are of rein 
forced concrete of the ballasted dent tyi* 
and are located on tungents only and may 
be seen 300 feet away The surface of 
the road Is nil of a dlstutigrated granite 
formation whkh has bein junked down 
by the use of wide-ttred trucks to a hard 
and smooth surface 

Starting at <’nsonde In Ute Puhs 12 
tulles west of Colorado Springs, the first 
two milts Is one largo swing In order to 
gain elevation and enter ( amude ( aft on, 
half a mile above the starting point 
Miles % 4 and T> follow the watir grade of 
( uwade Cnek to the divide between this 
and Crystal Creek watershed, and then 
cross the latter stream in Mile 6 bv a 
slight utlvi rse grade The in xt five mill’s 
Is a climb to the base of the main rung© 
of the Peak at Glen Cove a beautiful 
natural amphitheater near tJml>erllne in 
Mile 11 Leaving Glen (ove the ascent 
In tin crest of the Uamiiart Range In 
Mill 14 is made bv a sc rlea of ten ini 
imnne sw ings of the road forming two 
4 W’s two swings precisllng and two 
following In fin mi three miles over 60 
OOO lUbk vards of solid mk wire exta 
vuted but it wus practically the only 
route over uhlih tbe top of the range 
tould l»e gained for on all other routes 
pn>iM>»cd thi re Is a sloping country 
with angles of repose whlih did not 
afford safe or permanent road lw*d sec¬ 
tions Miles ir» to 17 follow along the 
hmkls>m of the main range, the last 
mile having three swings by whl<h the 
summit Is gained Hr re are several acres 
of comparatively level apace for parking 
purposes 

A trip over this magnificent highway 
offers much of scenic Interest to the mo¬ 
torist and may be made easily in two 
hours in each direction 
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7 ho object of this journal i* to rctotd accurately and 
lucidly the latest sc ientlflc mechanical and industrial 
news of the day is a trechly journal , it i» in a posi¬ 
tion to announce intercstinp detclopments before they 
are published elsewhere 

The Editor in glad to ha\c submitted to him timely 
articles suitable for them columns, especially token such 
articles an1 acannpanUd by photographs 


The Arms and the Man 

N Its broadret ^puprnll/ditloti, it may be said that 
au nritiy Is inmle up of itorHOnnel and supplies 
hut h Is fully ns Importniit ns the other Ann* without 
tlu man would lx onb loss Imfioteiit than the mou with 
out arum. The Immortal Brvnn's Hrrny of 1000,000 
men, raised between sun and sun, would be merely a 
mob 3 000 000 strong 

In Its legislative work for a larger army Congress 
seems to bt overlooking the equally Important matter 
of providing (us It should do slmultaneouslj) the cor 
resiwudlng supplies of guns, ammunition, transport and 
general equipment 

The Russian disaster of last year showed the helpless 
ness of a large army Insufficiently equipped, when con 
fronted by a force well supplied Au examination of 
the hearlugH of our staff officers before the Gongres- 
atonal committees this year proves that we are far be¬ 
hind Huaula In supplies of all kinds 

We have none of the large field pieces which have 
proveu so valuable In the European War Our largest 
field piece la the (Mnth, which the English artillerists 
tall Uhe I4ab) ' The total of our field guns Is 000 of 
til calibers, sufficient for an army of 250 000 without any 
reams Of ammunition there Is less than 050 rounds 
per gun It Is reported that, In tertaln actions, the 
French artillery has fired 1,000 rounds per piece Our 
arsenals are capable of producing about 500 field guns 
and about 500,000 rounds of ammunition per jear, the 
latter General Crosier estimates as being al*>ut one 
fiftieth the amount used by one of the countries now at 
war 

In rlflea the situation is equally serious. We have 
700,000 service rifles and about 400,000 of the old Krags 
The maximum output of our arsenals Is 437 000 rifles 
per yean working day and night Of ammunition we 
have a reserve of 800 rounds per rifle, and our plants, 
also working three shifts, could turn out something 
over 800 rounds i>er rifle per year When it is con 
sldered that each soldier carries 120 rounds for one 
daj's engagement the inadequacy Is eaaily appreciated 

The Chief of Ordnance reports that we have 1,077 
machine guns completed and under manufacture, M not 
all, by any means, of the latest model ” For the present 
army alone 2,285 are needed, and this is based, not on 
lessons learned from the great war, but on theory prior 
thereto 

Of personal equipments of the soldier we have on 
hand only 450000 

Our coast forts are armed largely with obsolescent 
guns and mortars, txoellent when designed and mounted 
but now far behind naval ordnance In range and powtr 
Borne of the carriages can be rounxUled to give Iht 
guns greater rang< but n< w and more powerful weapon* 
are a vital uwmI In all of the more Important harbors if 
an enenij Is to be held Itevond bombarding range of the 
cities our forts were constructed to protect For the 
guns we have, the ammunition is notoriously Insufficient 
—a half hour's continuous fighting would see the end of 
It In most batteries We hear also of shortage in mmr<4i 
lights In range-finding apparatus In submarine mine 
material and in air craft The Chief of Coast Artlllerj 
dwells upon these in his anuual report 

Consideration of the foregoing should Indicate the 
fallnc v of d< |h ndlng upon government-owned plants for 
the supplv of munitions of war In all these years of 
peace they have been able to supply only our small 
armv nnd mtumulnU a reserve sufficient for a quarter 
of n million men for u war lasting from a few days to 
a month according to the energy with which we were 
attacked The knrnptnu War has demonstrated that 
all resources of a nation must lie mobilised for modern 
war Numerous private ammunition plants have been 
started In this eounlrv It seems the part of wisdom 
to conserve this resource The owners cannot be ex 
peoted to continue operations If the demand ceases. Our 
Government should not permit the demand to cease until 
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we have accumulated a sufficient reserve, and then the 
companies should he paid a reasonable amount annually 
to maintain the machinery in condition and to keep a 
nucleus of trained personnel 
And we should not await the preparation of designs 
for large-caliber field guns Several of the warring 
countries have guns of proven effectiveness. Why not 
make weapons of the same types until something better 
is found? We should thon, at least, start even, Instead 
of many years behind 

We have felt secure in the matter of transport on 
acv'ount of our grmt motor car factories But in spite 
of the Quartermaster General's testimony of our 4 or 
gaulaed motor truck companies" (tentative), a week 
elapsed before General Pershing could »tmt his pur 
suit of Villa with 4,000 men Neither trrnks nor chauf 
feurs were available Villa, instead of being overtaken 
lti a day, had a week’s start, Involving us lit a pro¬ 
longed campaign of doubtful result, aud In a diplomatic 
situation which will require the nicest handling If 
worse 1m to be avoided Bo much for paper organ lea 
tions. In reality the Army Is short even of the obsolete 
wagon transportation, and the Militia is generally with 
out draft animals of any kind 
General Aleshire states that we have reserves of 
clothing for 150 000 men, and that in 90 day* we should 
be able to turn out uniforms for 600,000 more It Is 
true we have not the dje for these new uniforms, any 
more than we have the nitrates to continue the manu¬ 
facture of powder for more than a month , but these 
things do not seem to cause any worry to those re¬ 
sponsible for the conditions. 

Further examples seem unnecessary The situation 
may be summed up by the statement that in practieaUy 
every esst ntial ter ore short of proper reserves for our 
eMstiny military forces , to say nothing of those toe pro¬ 
pose to create 

Our legislators shrink from the thought of a bond 
Issue But how otherwise are we to remedy promptly 
the results of our niggardly past policy, iu which each 
Congress under guise of economy, has declined to ap¬ 
propriate sums sufficient for our needs? The current 
revenues will not meet the issue Our modest field 
artillery project would cost $280,000,000 for guns alone, 
the half hour's allowance of coast artillery ammunl 
tlon has cost over $7,000,000 To modernise our coast 
forts and emplace guns of sufficient power to repel 
modern warships will cost not less than $100,000,000. 
If the proper equipment of our new army, with the 
National Guard second line, can be done with less than 
a billion, It will be surprising 
It Is an issue we cannot dodge If even the poorer 
nations of Europe are willing to meet the needs for de¬ 
fense (or aggression) are we with all our wealth, es 
tlmated by the Bureau of Statistics to be $225,000,000, 
000, with all we have to protect, to hang back? If we 
are, let us at least do It with our eyes open Let us 
know that we are maintaining an expensive military 
force without giving it the equipment which alone can 
mkke it an effective protection to the nation 

Zeppelins u Battleship Destroyers 

E VER since the beginning of the European con 
filet, much has been said regarding the use of 
Zeppelins in naval engagements The recent 
dispatch from a correspondent of one of the American 
press associations, to the effect that the Teutons have 
been experimenting over Lake Constance with a highly 
destructive form of bomb suspended on a two-mile 
cable again directs our attention momentarily to these 
mighty airships 

It is safe to assume that Count Zeppelin, in design 
ing Ills airships, has not only had iu mind their em¬ 
ployment In land operations, but also In naval engage¬ 
ments , furthermore we are tempted to believe that the 
aged inventor has for years cherished the hoj^e of some 
day Bering his air cruisers, equipped with terrible and 
heretofore unknown engines of warfare, capable of 
swinging the tide of naval supremacy from Great Brit 
alu to the side of Germany This much we know ex 
pcrlmehts with bombs and aerial torpedoes have been 
carried out at the Zepl>eliu plants with a persistency of 
effort that Is characteristically Teuton. 

During the naval engagement In the Bight of Heligo¬ 
land the British cruisers found themselves in combat 
not onl} with enemy vessels and submarines, but also 
with Gorman seaplanes and Zeppelins. It will bo re¬ 
called that during the engagement the air cruisers 
dropped a number of bomb* Intended for the destruc¬ 
tion of the warship*, but owing to the difficulty of aim 
lng aud the skillful maneuvering of the British vessels, 
these failed to reach their mark This engagement, 
then proved more or lees conclusively that aerial bombs 
may be readily evaded by vessels in the hands of skilled 
crews, and that the possibilities of the bomb droppers 
scoring hits km their targets below are no greater—If as 
great—than those of the anti-aircraft gunner* hitting 
their aerial antagonists. 

It would be premature to state definitely that the 
Teutons have been discouraged In the use of aerial 
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bomba, tor legitimate Mffttsvy oh4 norai attack- upr 
are not a people teWtearttifr dlaoouragbd la the 
©pment of an ideal Mur be lt safe that they hste 
Utterly turned their efforts Jb other dlrecttotu In t^e 
endeavor to obtain more eertkln Results, among these tid¬ 
ing contact mines and bombs lowered down from the 
Zeppelins by means of flue steel wires. 

The present rumor conveys the inforaatid* that the 
Zeppelins of the most recent type ore equipped with 
bombs filled with powerful explosive, sus pe nded by a 
wire cable a mile or two below the airship. Tt Is re¬ 
ported that the bombs are exploded electrically by the 
Zeppelin crew the moment they come In oontaet with 
an enemy vessel At a first reading this new engine of 
warfare. If it were practicable, would be truly foraid 
able, but let us analyse the problem confronting the use 
of such bombs. Let us assume that the explosive rests 
on the surface of the water, and la dragged along by 
the cable, until It ooxues In contact with enemy ves¬ 
sels. Anyone Vho has had experience in towing will 
realise how impassible It would be to direct, with any 
accuracy, the movements of a floating body drawn over 
the surface by a tow line some 2 miles In length. A 
change of course by the Zeppelin would not be com¬ 
municated to the floating bombs for several secon ds, 
and at first only to n very limited degree. The process 
would be so stow that a slight change of tmiip would 
put the vessel attacked out of the danger sons. Mean¬ 
while he would turn his rapid fire battery upon tbs 
bombs. Indeed, torpedo boat destroyers and smaller 
craft might well be employed to circle about the major 
units of a fleet, Just as they do In present practice as a 
precaution against torpedoes. There Is a possibility 
that the bomba are Intended to be lowered directly over 
the targets, but this brings np the old Question of 
marksmanship and of maneuvering by the enemy ves¬ 
sel, so that little is gained over the use of ordinary 
bombs 

It is safe to brand this latest rumor as another of 
the almost countless ones that have preceded tt, most 
of which are circulated more for their moral effect on 
the enewv's and neutral world's dtisenry than as ad 
vance Information for the benefit of the fighting man 
who oppose the Teutons and their allies. 

Government Manufacturing 

HE present hearing in the Senate Comfnlttee of 
Naval Affairs on the question of the establish¬ 
ment of a government armor making plant Is 
bringing up all the elements of the general question of 
the extent to which the Fedoral Government should go 
In the manufacture of materials required for Us own 
consumption The materials used by the Government 
cover the entire field of industry and consist in part of 
special products for which national governments are 
almost the only market, such as armor, artillery, war 
ships, munitions, etc, and In part of materials of gen¬ 
eral use 

At the present time the Government la engaged In con¬ 
siderable manufacturing activity In both categories, and 
some of its enterprises have produced very beneficial re¬ 
sults, such as the reduction Iu the cost and the Increase 
of the supply of powder, the reduction In the time re¬ 
quired to build battleships, the increase in the supply 
and capacity to supply torpedoes and mines. 

Th© amount of manufacturing to be undertaken by 
the Government should be determined by business prln 
ciples and military necessity The present war has 
shown the necessity of supplementing the country's 
capacity of production of a given article of restricted 
use In peace times, to make sure of the provision of 
adequate amounts during the unusual demands of war 
fare. It may be necessary to stimulate competition, 
where, because of restricted demand, Insufficient Inter¬ 
est la taken by private enterprise in producing the 
article on time and with economy Furthermore, gov¬ 
ernment manufacture may be required to prevent ex¬ 
cessive prices or to determine proper prices where they 
are believed to be excessive. 

Molt of these considerations, of course, do not obtain 
for articles in general use, where quantities are suffl 
ctcnt and prices established by a large volume of trade. 
Hence, In order to proceed IpteBlgentty, the unsatisfac¬ 
tory condition that exista should be carefully defined In 
order that the manufacturing undertaken by the Gov¬ 
ernment should correct, regulate and stimulate it, with¬ 
out providing for the entire capacity required 

The first step should be to take census^as is now 
being done by the Naval Consulting Board) and then 
develop the munition-making capacity of this country 
to take care of the maximum probable expenditure dms 
lng war, the Qmemtmt to supply manufacturing 
capacity which cannot otherwise be obtained. 

The ability of private enterprise tb expand to any 
emergency when called upon. If it bu d etrtoliffy M 
sufficient business, Is at the present Has Much ooa t* 
obtained by appealing t^ the patriot*** and batihsj* 
sense Of the Industrie effected, and farther irtemdSfl 
of Government maflufin^MnW itett mwatt ttfc* Main* 
of that appeal 
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Aa tt*c trial A »M rtw wi t turn* M N*w York— 
It U WMtMA Quit vlaiw Ium been drawn up for & 
Ktf&ft *tot»n-itory anwtaent house moo to be erected 
to New Fork City, in #btob electricity will be used In 
every poedUie way, including oooking and refrigeration. 

Tungsten Oomcmd ftn Lamp Matmfacturev—* 
It is gathered from unquestionable authority that the 
total amount of standard tungsten ore used in the 
manufacture of incandescent lamps in the United States 
In 1916 was In the neighborhood of tons. 

The Stealing of Rail Bonds —Among the problems 
of a Massachusetts street railway company is that of 
preventing Its rail bonds from being stolen. Recently 
about 170 copper rail bonds were removed from Its 
tracks with a chisel and sledge hammer, representing 
a loss to the company of some $800 for material alone, 
not counting the Inconvenience caused to traffic and the 
ooet of labor in re-bonding the rails. 

Metal-Vapor Lamp Invented by Nernat—Prof 
Nernst, inventor of the Nernst lamp, has patented a 
new vapor lamp in which the vapor from sine chloride 
or line bromide la used, according to a statement in 
Elektricit&t It is said that the color of the light la 
white and that the efficiency is In the neighborhood of 
that of the mercury vapor lamp. The exclusion of air 
and other foreign gases is essential to the successful 
operation of the lamp 

Electric Radiators for Electric Vehicles —A domes¬ 
tic manufacturer has introduced an electric heater In 
tended for use in electric vehicles. In general appear¬ 
ance the heater resembles a steam radiator, it 1« made 
of cast iron sections 10 Inches high and has 8 square 
feet of radiating surface An Insulating liquid U placed 
in the colls of the beater, while the heating element la 
mounted In the bottom The latter operates on 80 volts 
and requires a currant of about 8.0 amperes for furnish¬ 
ing a temperature of 180 deg 


Load Dispatching Record on Phonograph Cylin¬ 
der —A Pennsylvania power company bus Installed 
phonograph dictating machines at the main power 
plant and at a substation, which serve to make a wax 
cylinder record of all telephone messages regarding 
load dispatching AU messages which are received are 
repeated to the sender, so that corrections if necessary- 
can be Immediately made in the orders. The two 
phonographs act as a check on each other and avoid 
all disputes. 


Lineman** Shoe Withstands 2$,0M Volts — An Amer 
lcafa manufacturer ha* recently placed on the market a 
line of shoes for electrical workers, which are made to 
withstand potentials up to 20,000 volts without harm 
to the wearer The shoes contain no cement and have 
no seams, but are vulcanised into a solid piece under 
high pressure in aluminum moulds. A novel feature 
of the shoes is that the soles are white, and under the 
white surface is a layer of red rubber When the sole 
has worn down to a point where the red Is exposed it 
is a sign to the wearer that a new half sole should bo 
immediately cemented in place. 


Goa-FUUd Lamps in Photographic Work.—The con 

venlence and comparatively low coat of gas-tilled electric 
lamps has resulted In their wide adoption in photo¬ 
graphic work Usually the lamps are operated at a 10 
per cent Increase in voltage iu order to augment mate¬ 
rially the actinic value of the light emitted by them 
Obviously, the life of the lamps Is rod need by this 
practice, but since the lamps are only used for very short 
Intervals at a time, the reduction In life U negligible 
It is stated that the lamps, operating nt a 10 per cent 
increase in voltage, have a life of about 800 hours in 
stead of 1,000. 


Power Company Substitutes Copper for Alumi¬ 
num—Owing to the abnormal price of aluminum at 
present, a California power company recently took 
down cables of that metal serving in some 22 miles of 
transmission line* and replaced them with copper ones 
of greater carrying capacity *nie proceeds from the 
aluminum wire thus released from service are said to 
have been sufficient not only to pay for the copper 
cables but also for the labor involved In making the 
change It is reported that the company is continuing 
in this work and that several other power interests 
are doing likewise. 


Electric Heat for Shoe Machines —In the shoe fac¬ 
tories of Lynn and Brockton, Mass., there la being wit¬ 
nessed the gradual Introduction of welting machines, 
shoe stitchers and bobbin winders equipped with elec¬ 
trically hosted wax pots Heretofore, steam-operated 
machine* were used* It 1* interesting by way of con 
tfast to loom that in some shops it requires an boor 
and a to ton* the Wa* to ^proper point for 
nwVcatidfer flRtfk sl$oWoany-hsatsd wax pota bring 
m 4*stt«d point to ooly s» minutes. 
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A Notable Gift to the University of California 

la the library of about 6,000 volumes representing 
Franco's contribution to civilisation, which formed part 
of the French government exhibit at the Panama 
Pacific Exposition 

Varieties of Malxe Grown by ths Indians —The 

Bureau of Plant Industry has been investigating the 
matse grown by various tribes of American Indians, 
with a view to obtaining breeding material for tbe 
improvement of commercial strains. Thirty varieties 
have been studied, and it appears that they Include 
many adaptation*, the value of which had been pre¬ 
viously overlooked The Aaslniboine and Mundan 
tribes have both sweet and field varieties that are 
earlier than the commercial varieties. Others, par 
ticularly the Omaha and Otoe triboa, have varieties 
showing a remarkable development of slender, leafy 
stalks suitable for forage 

The Tuatara, or tuatera, U an almost extinct lizard 
like reptile (Sphenodon punctatum), now found only on 
certain rocky islets In the Bay of Plenty, northern New 
Zealand It is of great silen title Interest for the reason 
that it is the only surviving representative of tbe order 
of Trosaurla, or primitive reptiles, and Js therefor© a 
sort of ‘ lining fossil It was formerly hunted for 
food, but is now protected by law in New Zealand. The 
American Ifuseum Journal, In which the foregoing facts 
are recorded, stnted that of five lit lug specimens of this 
reptile which formed part of the New Zealand exhibit 
at the Panama l'nclflc l xixmlton, two have been pre¬ 
sented to the American Museum of Natural History 
No living bjkm linens bad been seen In this country prior 
to the exitosltlon 

Some Details of Otto Sverdrup's Expedition along 

the Siberian coast which returned to Archangel last Sep¬ 
tember are published in the Geoffraphteehc Zeitvchrift 
The expedition wintered on the east side of tape Wild, 
whence a sledging party was sent to Join the Vllkltskll 
expedition, which was frozen in on the east side of the 
Taimyr peninsula, about 200 miles distant As ViJklt- 
akirs party was running short of food, thirty of his 
men marched across the peninsula and Joined Sver 
drop's ship A thorough exploration was made of 
Lonely Island, discovered by Johannsen in 1878 and 
never since revisited It was found to contain rich 
coal deposits Many corrections were made in the map of 
the coast between Cape Chelyuskin and the Yenisei Kiver 

Topographic Mapping and National Defense— 

The Geographical Review, in commenting on the work 
of the U S. Geological Survey, makes the interesting 
point that the relatively slow progress of topographic 
surveying and mapping in this country is serious from 
a military point of view “ Maps covering 40,000 square 
miles are less showy than a battleship, but they may 
be of much greater Importance In time of war ” Only 
402 per cent of the area of the country has been cov 
ered by topographic surveys up to the end of the laBt 
fiscal year The area mapped during the year was 
20,008 square miles. Mapping has been completed for 
Connecticut, the District of Columbia, Maryland, Massa¬ 
chusetts, New Jersey, Rhode Island and Washington 
New York State is 80 per cent complete and Ohio 07 per 
cent. 

A Fog-Signal Sound Deflector —The nerve-racking 
noise of ft fog siren Is a problem that need* to be dealt 
with whenever one of these valuable devices Is located 
near human habitations The Bureau of Lighthouses 
has recently installed a sound deflector at the Buffalo 
light station, to diminish the spreading of the sound 
from the fog signal back over the city of Buffalo It 
consists of a saucer-shaped shield of steel plating 14 
feet In diameter In order to reduce vibration, it is 
lined on therface toward the lake with asbestos board, 
and, to further deaden the sound, a space of 4 Inches 
between the asbestos lining and the steel is filled with 
mineral wool The steel surfnee was suitably treated 
to minimise or prevent corrosion from the sulphur im 
purities in the wool. The deflector Is reported to be 
effective in reducing the sound of the siren in the city 

Fog Statistics of the Lighthouse Bureau —Tbe 
Lighthouse Service Bulletin publishes a compilation of 
the number of hours of fog or thick weather observed 
t»er year at 80S fog signal stations during the period 
1885 to 1015 As such stations are maintained In all 
coastal regions of the country, Including the Great 
Lakes which are subject to tor, their records are a 
valuable Indication of the extent of this danger to 
navigation The highest annual average is 1,601 hours 
a year st Petit Manan, Me, while the highest record 
tor an individual year and place is 2,734 hours In 1907 
at Seguln, Me. or about 80 per cent of the entire year 
It Is interesting to learn that Calumet Harbor, near 
Chicago, had 2,280 hours of fog to 1918 This and other 
lake buttons are affected somewhat by smoke. On the 
Pacific coast the highest annual average la L837 hours 
St Fotot Beyes, but to tbe year 1915 there were 2,145 
hour* 9$ fog at San Frandsco Light 


Industrial Efficiency 

Reference Books and Modern Business —There la a 
growing tendency in modern huxincss to make the ut 
most use of referent i iHxikx und authoritative publics 
tiono This attitude in not only rt fleeted by the man 
agement of large organl7utl<ius, but even among the 
men theinHrivcH who look forward to hooks and period 
icnls to aid th*m in thilr work. M«n> of the more 
progressive manufacturing Arms have already toxin lied 
reference libraries in <hurgt of skilled librarians for 
the use of their staff 

Counting by Weighing—No longer 1 m It considered 
good management to count uniform pUtts mu U\ one 
in manufacturing plants Scales e*p<< lally tojurrmfcd 
for the purpose are now Ivcing employed for umntiug 
material of like units. Not only is tht weighing mu 
chine more accurate been urn it milmtituU x simple 
manual operation and the highest dt^no of nivtlianUal 
precision for the complicated mental figuring and Inac¬ 
curacies of other systems, but it counts from 100 to 
1,000 per cent faster than tho tton worn methods 

Training College Men for Foreign Trade —It is 

reported that a newly formed fifty million dollar cor 
poration, which has for Its main object the promotion 
of foreign trade, purposes to employ ft large number 
of young men and to educate them for permanent p<n 
sitions in the foreign field Moat of the young men 
will be selected from college graduates. If tho pro¬ 
posed plan is realised in the future, it will undoubtedly 
be one of the most Important and vital steps yet taken 
by American business men to secure—and hold—for¬ 
eign trade. 

Physical Exa m i n ation of Employees — Arrange¬ 
ments have been made by a Philadelphia gas company 
and a number of its interests to offer free physical ex 
amlnatlona to the employees. It is claimed by the corn 
puny that those examinations will reveal conditions that 
have not developed sufficiently to interfere with com 
fort and usefulness yet which, If neglected would be 
sorlous Not a few concerns have already inaugurated 
the same service and have proved the desirability of 
the arrangement and Its economic value to both cm 
ployer and employee. 

t One-Man Street Cars to the Ascendency —Severs) 
Cities In the United States are now using one-man street 
cars with the result that the oi*ratlng expenses are 
considerably reduced Double-end cars are remodeled 
for one man operation by Inclosing the platforms, 
and providing door-operating mechanisms and fare 
boxes Passengers enter the car at the front end, where 
a single employee acts In the capacities of conductor and 
inotorman It is reported, however, that ordinances 
have been enacted Jn various cities and states prohibit 
ing the operation of one-man street cars. 

Solving the Paper Shortage —The attention of the 
Department of Commerce has recently been directed 
to the fact that there Is a serious shortage of raw 
material for the manufacture of paper, including rags 
and old papers, by the president of a large paper 
manufacturing company He urges that the Depart 
meet make It known that the collecting and saving of 
rags and old papers would greatly better existing con 
ditloiuf for American pajier manufacturers. Something 
like 15,000 tons of different kinds of puper and j>a(>er 
board are manufactured every day in the United States, 
and a largo proportion of this, after it has served its 
pun*ose, could la* »«ed over again lit some class of 
paper A large part of it, however, is either burned or 
otherwise wasted—another Instance of our national 
Inefficiency 

Eliminating the Postage Stamp—There has lately 
been placed In service by several American firms with 
unusually heavy mailings a postage meter which, in 
stead of affixing the usual postage stamps on mall 
matter, makes an Impression in the upper right hand 
corner The new postal meter performs several tasks, 
such as sealing, stamping, facing and counting appmxi 
mately 250 pieces of mail matter per minute The en 
velopes, unsealed and unstamped are placed in a com 
partment of the mmhlne rnuth in the same manner aa 
they would be placed In a box, the mechanism handling 
the envelopes automatically from that point Tbe stamp¬ 
ing mechanism not only makes an Impression on the en 
▼elopes, but also counts the uumhirs appearing in a 
descending serial on top of the stamping meter The 
meter Is so made that Its nrnhanUm tan only be ad 
Justed by the post office authorities, who set It for the 
number of Impressions the user has paid for When 
that number of Impressions Is exhausted, the meter 
automatically locks and no longer stamps mall matter, 
necessitating its return to the jxmt office for readjust 
ment The elimination of loss through fire or theft 
tbe reduction of handling coats both to the mailers 
establishment and In the poet office, and the expediting 
of outgoing mail are but a few of the advantagos this 
system offers over the adhesive stamp method The 
impressions are not canceled. 
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R ECENT report* appearing In the press have refeircd 
to the long distances attained by the projectile* of 
heavy guns tn Europe It wan claimed for Instance 
that batteries established on the French shore of tin* 
English Channel could reach England with their pro 
JeetlJes, and some time ago it was reported that pro 
Jectiles had been fired into 
Dunquerque from Nleuport, a 
distance of 21 miles 
i Those tlnims are not extrava 
glint, and there would be no 
cause for * onder 1 f there 
existed a more general aoqualn 
tance with the conditions width 
govern the flight of projectiles 
through the air and determine 
the distances to which they 
may be thrown, aud iu i lew 
of this. It seems timely to 
note the salient facta involved 
In the laws which govern 
and limit the flight of pro* 

Jectiles. 

1 n the first place other 
things being equal, the speed 
with which the projectile Is 
launched, tethnkullj called Its 
tnvzsle twlocitp is of prime Im 
porta nee Tim rang* or ills 
tance which the projectile 
truierses before striking Is the 
horizontal Ulatuucc from the 
muzzlt (or mouth of the guu) 
to the i»olnt at which the pro¬ 
jectile first strikes the ground. 

If tUe gun Is U^el when fired 
the proje< tile strikes the ground 
almost Immediately lhe dla 
tance or tatige increases of the 
tuussle of the gun la raised, 
and this Increase continues un 
til the gun has been elevated to 
an angle above the horisoutal 
approximating to 45 degrees or 
half way to the vertical port 
tlon Ipon further elevation 
of the muzzle the range logins 
to shorten slowly at first, but 
with Increasing rapldltv, until, 
finally, when (he muzzle Is 
pointing direct!j upwards, the 
projd tile fnlls Ihu k to the 
ground at the gun 
Thi simplest mse conceivable 
1 b thnt of a proJ*ctlle encoun¬ 
tering no resistance from the 
tdr, but simply obeying tht 
downward pull of Its weight In 
conformity with the law of 
gra\tt> Such a case la Ulus 
trated In Fig 7, which shows 
trajectories for elevations of 


15 SO 4% AO 75 and 00 deg above the horizontal Tho 
muxxle velocity assumed for the trajectories shown Is 
4 000 feet per second or about 2 700 miles per hour hs 
this is nlsnit the highest velocity that has been obtained 
with projectiles of ordinary design, even with special 
Mins 


It Is to bo remembered that these are the greatest 
possible trajectories that could be attained with this 
high muzzle velmity Bor In them there Is supposed to 
Ik* no nJr resistance, whereas in actual trajectories the 
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resistance of the air materially affects the form of the 
trajectory and shortens the range Trajectories of the 
kind Illustrated in Fig T may 
he regarded as the limiting 
ones to which the trajectory of 
even the most perfect projectile 
can only approach 
Examination of Fig. 7 will 
show that for the unresisted 
motion there considered, the 
range at 15 deg elevation la 
the same na that at 75 deg^ 
though the height of the tra¬ 
jectory In the two cases la 
widelj different. The range for 
30 deg. Is the same as that at 
CO and in general the range is 
the same whether the angle be 
measured from the vertical or 
from the horizontal The great¬ 
est range Is at 45 deg 

For other muzale velocities 
than 4 000 feet per second, there 
arc given below the ranges in 
miles, the greatest height at 
talncd by the projectile In Its 
flight, also In miles, and the 
time occupied In describing the 
trajectory 


Air waves produced 
by projectile with 
flat bead 



Htf.7 


of projectiles with 


Up—7*15-75- 

reMty ft 44* test per sensed, 



Coder the conditions of unre¬ 
sisted motion, the weight And 
form of tbs projectile are to 
material. For example, wrltb 
4,000 lost per second as iSnaale 
velocity, aud withootelr rgslrt 
Slice, an infantry tmUst of 
whatever wtigbtfor form would 
with 46 deg. elevation, abort *4 
miles or from New Torit to 
Fh U artfoiUa, and would rise 
34 wiles Into; fl* alf to doing 
so. it would' occopy a tittle 
tort than titfrt mtoutrtrtJrt* 
AnilUtoJowrtrtr XMsw#4ft 

wart ***** bs srtetto-ir^ 
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«u****** ** *k W *» *•* 
otol, t&m J m desorttoAi and It Hm 

beta tfe* btfqrt 6f ordakac* eogtaect* to *> design pro- 
jectite* (bat Ui«? atom kqfter ths toast pontbl# wist- 
anet to thoU* flight through the air 
jt te nstthrsl that, at first Might, the resistance of the 
air to the mottos of a very heavy projectile should 
aettn *& toaigiilficant matter For velodttoa below 
about 900 fiaUee au hour, such resistance does not pro¬ 
duce any groat offect on the motion of projectile*, bat, 
a« the velodty Increase* the resistance Increases at a 
tor greater rate, end In practice is of rfuch Importance 
that a trajectory calculated without taking It Into 
account would be hopelessly In error 
IHe the and Weight of both guns and projectiles have 
been greatly increased In recent years. In this wh>, 
the efltotsncy of the projectile In overcoming the re- 
alatance of the alt has been Increased, hut at the same 
thito tb* increase In mtwoUe velocity which 

baa footed so itoportant a part of the --- 

development has entailed correspondingly 
greater air resistance and has thereby 
tended to counteract the greater efficiency 
of the projectile. It wns therefore found 
necessary to seek a form of projectile 
which would moot with sufficiently re¬ 
duced air resistance to counteract this 
adverse tendency This was succeeefully 
accomplished by making the head of the 
projectile longer and more pointed 
Originally, the oblong form of projec¬ 
tile* whi< h came into use when rifles were 
flrat employed had a hemispherical head 
or one very nearly ao The shape of this 
head is shown approximately in Fig 1 
Fifteen year* ago the standard form of 
head was that shown In Fig 2 At the 
present time, the commonly a<n*pt«»fl 
Standard form U that shown In Mg 3 
The turves of these heads are simple clr 
cular arcs, thut of Fig 1 having a radius 
of one half cal liter (or diameter of pro¬ 
jectile), that of Fig 2 a two enlllier radius 
and that of Fig 3 a seven <allber radius 
Ihere la now a tendency to at 111 further 
modify the shape of the projectile by em 
ploying other Cur\ea than simple circular 
arc* for the head, and, in addition, tnp< r J 
lug the reur iiortion of the projettile, as 
Indicated in Fig 4 Applying 

Examination of Fig 5 and Fig <1 will 
give an idea of the manner in whhh a 
projectile generates waves in Its progress through the 
air These figure* were drawn after examining nunier 
ou* photographs of projectiles in flight The camera is 
able to detect air disturbances that would be Imislble 
to the eye, even if there were time to see them For 
the velodtle* In ordinary use, the projectile outstrip 
these waves and leaves behind It a va* num the flow of 
the air Into which produces the violent eddies noted in 
rear of the projectile Tapering awny the rear portion 
of the projectile materially reduces these eddies, but If 
carried to extremes, it would cause the flight of the 
projectile to become very erratic The extent to which 
the tapering process may be applied with practical ad 
vantage ha* not yet been completely determined 
Comparison of Fig 5 and Fig. fl show* in contrast 
{Concluded on pap* 387) 
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Cfarejiag tm d A pplyin g Concrete by 

T HE concrete contractor must pact warily oolva the 
problem of the economical conveyance of concrete 
from the mixing plant to the point of use This was 
a great question at Panama, particularly at the At 
lantto locks and the Pacific locks In the one case, it 
was solved by a combination of tramway and seif 
propelled, movable cableway, in the other by self pro¬ 
filed, movable, T shaped cranes. On one of the great 
recent viaduct* built by the Lackawanna Railroad, der 
ricks were employed At Baltimore, on a big jot), a 
line of elevator towers provided with chute* la being 
used 

What Is perhaps the most recent method actually 
tried out upon important work operates through the 
agCtuy of suiierheated steam The unarete Is trails 
mltted through a tube by means of steam pressure 





crushed marble mortar to the wall* and celling* at the Grand 
Station, New York, with a concrete atomiser 

At the iM>tnt of uhc the concnti Is t Jetted from a norzle 
In the form of a spray Partkles and ple<es of ctinent, 
Hand and stone are shot like projet tiles from a gun 
However, the concrete has undtrgom a mixing process 
liefore being sent along the pipe llui 
Naturally, the contrUc is debited an a laver The 
thickness may be no more than inch or even less 
or it may be more Luyer wax be added to layer and 
any thickness desired built up It must not Ik* con 
eluded from this, however, that the procedure la on 
suited for depositing heavy amounts of concrete A 
rather small machine has transmitted eomrete a dis 
tauce of 300 feet and placed it at an expense of hO <enta 
per cubic yard, the cost in< luding fuel and labor The 
expense for a larger rnaihtm. has been given as 30 cents 
If, as 1* claimed, the finished concrete is atronger per 


unit of volume than ordinary concrete because of in 
creased density, then there will be a further reduction 
to be token Into account 

The general prueedurt is substantially as follows 
The materials aie put Into oik mri of the machine 
where they are mixed m<Mhunicall\ by a device rotating 
on a horizontal h\ 1 r I Hiring the mixing suiierheated 
•team at a pressure of about so nr ST ihhhkIm |**r square 
inch I* admitted The result Is in part u riilslng of the 
temperature of the eomrdi Aft< r the mixing Is com 
plete, a valve is opened width admits Ou hnlih into 
a second eompartim nt the atoijilrlm, i hands r But 
this chamber and tlu tranMnlKslmi line Into width it 
opens through a uilve, hnH be< n ]»rc \ IoumU filled wllh 
steam at a presmire of Hbout -15 or 40 jmunds \c<(>id 
high, the tdin will haxe been wurrned up nnd also 
chared of obstnatlons The opuihq, of tin vnlvt be 
tween the mixing and tlu atomizing ihumher* resultH 
In a transfer of the enuertte Into tlu mix 

_, ing i bandar with tht possibh aid of the 

mixing paddh s The spam pressure will 
become equalised and the (omrctc suff* r 
‘ atomization ** Finally when the \alvt 
controlling adinlKsiou to tin pipe line is 
ojiened, the disintegrated concrete will be 
forced along the tube 
A little consldciatlon will show the bn 
portHiiee of preheating the concrete and 
the transmission line If the steam should 
condense there would bo an InHtantaneouN 
annihilation of Its pressure Thin U, in 
fuel, oiu of the principle ujion. whhh the 
eondt using sham engini depends for Us 
action Oonaequiutly, the steam is used 
superheated—w Uh heat enough and to 
spare Further, the steam should be hot 
enough at the nozzle to malutain itself ns 
steam for n short distance nftir it rnuhts 
the ojien air Tills Is advisable, though 
]h rhaps not absolutely essential If tht 
steam at ones* condenses, then the spray of 
contrite will hi envelo[ted in a cloud of 
Hteam \apor, with the result that the plac 
ing operation la more or lews shut off from 
the vh w of the man operating the nozzle 
The steam method has beni employed 
on good sized Job* for the United States 
(inurnment and for important railways 
burnt mill h below Ntw Orleans, It was 
Centro) deemed expedient to protect by a layer of 
iomrete the face of the itvee Tlie steam 
atomising piKs-esa was applied upon this 
work nnd a considerable length of covering put on 
There was no reinforcimeat employed or any means of 
securing the eoveilng to the embankment beyond what 
the method Itself supplies. As the particles nnd pioiva 
of i*oik rete are projected with considerable velocity 
there is a viry umshlerahle tendency to secure good 
adhesion Tht imbankuierit is u 1 on 2 slope so that 
It Is not sfpcp Tin covering was put on 1 Inches thick 
The Lmkawwmm Hallrond one of the great bellevi rs 
In concrete, utilized the steam method in restoring two 
old water conduits at Rujiert Pa These are water 
ways which pass liemuth a canal bed and supply au 
amlent mill The dlametir Is alsmt 5 feet and the 
original lining was stone The mortar had fallen out 
lo ft great extent, b Hvlug the surface extremely 
{Concluded on paue 380) 
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Strategic 


Moves of the War, March 31st,' 1916 

By Our Military Expert 


F AR reaching activity has iHwmio apparent on the 
UuHKlau front within thf* p»Nt ft w da\H It 1 h rather 
difficult to say at th« dale of writing which uufortu 
nattly la somewhat prior to date of pnhlkatiou whether 
or not thU ncttvlty on tlic part of Iht HuhhIhd fortes 
mark* the Initial Ion of a m nt ral off* naive 

There are munil n hhohh for the Ik lief howmr 
that th( long looked for off* naive of the Kntente Iiuh not 
jet begun Firnt and fomnoat tn the* (Condition of the 
ground Tkt rlvra of winter hate tacked the eaatern 
front In an iron grasp tip to now and the spring thaw 
la nitwit to set In During lids jterlod the tc rraln over 
which moat of the line whiiis will become ulmoat a 
morass rendering movement difficult In the extreme 
and complicating the problem of eupplj for the enor 
rnouB Russian forces which are alreadj kuudlcupjHHl 
by a paucity of railway comiuuhlcations, much less 
efficient and ample than those of the Teutous 
The seeond reason is to bo found In the conditions 
which will exist along u gnat part of the Russian line 
With the flooding of the thaw From Riga to the 
vicinity of ltovno la to bt found varying ground Romo 
few eminences establish safe and important posts hi the 
Russian line, but tbe majority of the line in this ex 
tsnstve section Is on low ground, and when the waters 
of the melting lcc-grlp l>egin to flow many of these 
low positions will be rendered untenable by their 
present occupants On the other hand, the Germans ore 
generally established on higher ground and the thaw 
will not have so disturbing on effect ujhiU them It 
has bean said that Field Marshal von Hludonburg com 
prepended this and halted his autumn drive towards 
the heart of Russia before It was necessary, In tbe hope 
that spring conditions would compel automatically a 
retirement of the Russian lines to a position a con 
siderable distance to the eastward of whom they now 
are. 

The Russian activity, then, may bo altogether dictated 
by realisation of the approaching condition and the 
necessity for either gaining hlghor ground from the 
Germans, with the possibility of successful penetration 
of their linss, or else evacuating a considerable portion 
of the line 

There Is a notable similarity betweeu the Gertunn 
offensive at Verdun and the latest Russian movement* 
from Riga to well toward Plnsk It now *oetn« as 
though Germany's efforts were directed toward remoy 
lug a possible spring menace against Mets—always with 
ths possibility of breaking the line through fortuitous 
circumstances, Russia's attack seems to be for a elm 
liar purpose, to protect the territory back of her present 
position But there the similarity ceases, for it also 
appears as though Germany In her Verdun opera tions 
hoped to provoke the Kntente into a premature agsunqe 
tion of the offensive, or counter-offensive rather and 
Russia scarcely entertains such a desire Germany has 
never yet engineered two major offensives at the same 
time. There are not the men for it when one considers 
the enormous number necessary for even one such 
operation. 

A great deal of the grouud along the Russian line 
Is difficult in the extreme Houthweat of Riga in the 
Lake Babit section, the marshes of Marais Trrvat ex 
tend as far eastward as Dahlen. For the time being 
the ground is more favorable along the Dvina high 
ground marking both banks, through Fried rlchfctmH and 
Jakobstadt almost to Dvinsk, whero the Ruatdau line 
stiffened against tbe assaults the late autumn saw 
hurled against it 

But to the southward of Dvlusk, the real trouble 
begins. A broktn chain of lakes and small, tortuous 
streams lace the terrain The ground Is generally low 
with frequent marshes, which, while small, are none tbe 
less serious obstacles to advance In the modern day of 
tremendous rapidity and volume of fire South of 
Lake Narots, the character of the country ts a trifle 
better for the absence of lakes but still farther south 
the extensive marshes which begin in tbe neighbor 
hood of Finsk, line both sides of the 8tyr and terminate 
only a short distance north of tbe fortress town of 
Uoynn, where reasonably high ground again obtains. 

It W clearly to Ik seen that the position Is by no 
manner of means an agreeable or acceptable one for the 
Russians Should cl rtu mat a nee* demand that tbe 
present position be held during a most probable resump¬ 
tion of the offensive by the Germans with the coming 
of suitable weather, the Russian sectors in the above- 
desiril**d country would la* seriously limited 

A strong Russian attnek has beou lauuthed along the 
Riga Dvlnsk Narotz front Success or failure does not 
now result In a day so it U impossible even to venture 
un opinion as to problematical success or failure of the 
attack Where Information from the scene of opera¬ 
tions Is as scarce as It Is to-daj no man dares prophesy 


on such scant data, even were he presumptuous enough 
to try, so time alone can tell the outcome 
To a people who are given to thinking—and reading— 
In headlines, huge uumbers of losses arc apt to secure 
consideration for themselves alone without suggesting 
comparisons, therefore the featuring by the papers of 
the news Item from Berlin that 80,000 Russians have 
paid the price of attack on a frout of 120 kilometers, 
suggests a little consideration 
This loss Is comparatively small One hundred and 
twenty kilometers 1 h about 76 miles, and apportioning 
tbe losses claimed by Berlin gives something slightly 
over a thousand men per mile. Comimre this with the 
Teutonic losses before Verdun—on a front of less ex 
tent these losses have been placed at 260,000 men and 
no one tan dare sny that a man was thrown away 
foolishly, for these attacks were pressed home with 
magnificent courago and impeccable military purpose 
The losses at l irdun have been six times as great per 
mile a* thou? of the Russians, reported from Berlin. 
True—\erdun attack* lasted over a greater span of 
time, but the relation of attack to attack suggests, first, 



la d lest sd by arrows 


that ths Russian offensive has not been developed in 
such concentrated strength and, second, that they have 
met no such solid defense as has marked the holding 
of the Verdun lines. 

Other, and sporadic activity has developed among the 
Russians in Bokovlna and south of the marsh district, 
this may portend a real offensive in tbs section now 
or later But It is probably merely the accompanying 
action to larger movements that opposing lines may not 
be stripi>ed of men for use further north. There seems 
to be good reason, however, why a strong Russian at¬ 
tack In this neighborhood at the present time might 
have an Important political effect upon swaying Ron 
mania actively to the side of the Kntente. While it ts 
generally acknowledged that die Individual sympathies 
* of the Roumanians Incline toward the AlUts, the a*rp 
fact that their stats has been held coccthteiy twuiral 
accrues as a diplomatic triumph to Tsu^pala, for tw 


mendoas pressure has been brought to bear to pre¬ 
cipitate Roumania into tbe fray 

The suggestion that the present Russian activity dots 
not altogether mark the initiation of general offeturtv* 
by the Entente brings up the question of the long-ex¬ 
pected assumption of the offensive by the exterior 
Powers. Military writers and historians have generally 
looked for a counter movement to meet the German on¬ 
slaughts at Verdun, and It has not come, they have 
predicted—and hailed—such a movement with ail the 
elements of the Entente employed—and it hag not come. 
There must be a reason somewhere, other thanseSsopai 
Perhaps there li a certain dissimilarity to the course of 
other wars when public opinion demanded action in¬ 
stead of adequate preparation 

Those who lived through the turmoil of the American 
Civil War can readily recall the general cry that surged 
up during the first two years— M On to Richmond,” And 
history that cannot be denied tells how this cry was 
heeded against the Judgment of military minds and tbe 
protests of McClellan, then in command of the field 
army, with the Interfering Halleck, into whose distracted 
ears the babel clamored, directing operations from a 
swivel chair at Washington. 

The American Civil War and tbe Franco-German 
are the bases upon which modern military science has 
been predicated. Each campaign battle, skirmish, has 
been conned and the minor deductions consolidated into 
a whole of theory, precept and axiom And the French 
staff, as well as the German, bus apparently taken the 
leason of unpreparodnewa and premature action to heart 
At the outbreak of the present war Germany was pre¬ 
pared France, despite popular conception, was not, 
England was not, Russia was not, Italy took a year 
to prepare before plunging In The deduction seems 
obvious 

It would seem that some unshakable military council 
has decided not to be hurried into inadvisable activity 
prior to full prej»aratloo despite the walls and warnings 
of a rlbe* and dinner table strategists, even despite the 
natural unrest of engaged peoples, and neutral popu¬ 
lace* us well, who know war only by its heroic or dread 
ful aide It Is very evident that France was not hurried 
into a premature offensive return by Verdun and it is 
a nutural corollary that neither will any element of the 
Entente again essay full strength action until the time 
U rlpt, and the ammunition plentiful Perhaps, after 
all, a war genius, now somewhere in obscure control of 
affairs, may jet emerge upon the pages of history's 
perspective 


Extensive Use of Sunglasses in Indin 

I N mnuv parts of India there Is extensive ose mads 
of sunglasses Moat Europeans wear them a good part 
of the jear, owing to the intense glare of tbe sun. Roads 
In that country are generally paved with macadam 
made of white limestone The lack of trees In certain 
districts to shade either city streets or most country 
roads and thq flat formation of a large part of the 
country, cause a reflection that Is very trying, even 
when one wears a topee or sun helmet. 

Two types of sunglasses are chiefly In use In India 
One Is a glass of the plnce-nex variety, with solid rub¬ 
ber sides made to pinch the temples. This give* a 
double grip and the sides aid in shading the eyes. The 
second type has side* of cloth, arranged on springs. w> 
that they are held fast to the outside of the eyes at 
the temples and, with the glass, completely Inclose the 
eye When closed, the side pieces are pressed down by 
the ear pieces. These glasses are of the spectacle kind. 
There is also sold, In addition to the two foregoing va 
rietiee, a glass of tbe spectacle kind, which Is simply 
a large, round, colored glass of about lft inches diam¬ 
eter, without Side pieces. The colors of ths glass used 
in the s ungl asses are green, blue find gray. A kind of 
modified green Is now most populgr Gray is not as 
commonly used as either light bins or green. 


Teas for G«p Arable 


A STUDY of many of tbe pobllahed test* for ana art* 
blc, with descriptions of attempts to (lad others than 
ttie few that proved to ha reliable, baa hoe* pabhahed 
by the United states Bums of Standard*, it waa 


found that baste lead acetate gave the moat character- 
latte reaction, while mixture* of copper eolpbat* and 
sodium hydroxide-and at net tret ferric efcloHde and 


ateobol ate of Taint si conflnnatory teat*. Dextrin 
and «mn ghetd war* ftbfotsd In the teat*, A 
summary of the mors, Important m e t ho ds thgt htT* 
ham proposed for the qnentttetive eeaimebcn of get* 

Stem that led W tnrteM*»h*e at theYdeMs.tg t^t *4' 
of onOMlihiMtils iUrtrfij* asMlow >> 
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Naval Consulting Board’s Committee on Industrial 

Preparedness—II 

Initial Difficulties Encountered by American Manufacturers in Meeting Munition Specifications 


I N our last Upoe we gave an outline of the compre¬ 
hensive pJim which hue been adopted by the Naval 
Cotunttiaf Board's Committee on Industrial Prepared 
ness, for mobilising the nation's Industries for war 
It wu explained how tlie committee proponed to make 
a card Index of the manufacturing resources of the 
Country, utilising for thin purpose the services of an 
expert body pf 80,000 of the technically trained engi 
near* -of the United States In the present and con 
dud in# chapter we are enabled through the courtesy 
of Ur Baacom Little, president of the Cleveland Cham 
ber of Commerce, to throw some further light upon the 
difficulties encountered at the very outset of their work 
by the concerna in thta country which secured con 
tracts for the supply of munitions to the Allied forces 
We are Informed by Mr Little that the thing which 
has stirred np the bunt liens men of the Middle West 
hag been the extraordinary and totally unforeseen diffl 
oultfee which the manufacturers encountered at the very 
outset In their endeavor to make quick deliveries on 
the contract* which they had undertaken The problem 
looked bo easy and so profitable when it started a 
rear and a half ago, that everybody concerned expected 
that light awny would be an 1m reuse In the dividends 
ot the companies which went into the business Ah an 
Instance of the difficulties and deity which were ex 
l>erienced at the very outset, he mentioned the case 
of a Urge firm In the "West which signed a contract 
for 250,000 3-tiuh htgb-explosbe shells On the face 
of It this was a Straightforward job merely a matter 
of machining The forgings were shipped to the com 
pany, and they were supposed to finish afid dclher 
them At about the time when the forgings began to 
delivered to the works, information from the front 
in Europe brought home to the company the fact that 
this whole order that looked so big to them, was less 
than one day's supply for France or England or Russia , 
and the concern realised that within eight months by 
turning Its plant—a Host class machine shop—on to 
this Job they could make just one day’s supply for one 
of the Allies Soon after manufacture commenced, the 
firm found that it could do cun thing hi connection 
With the making of that shell very successfully except 
at one point In the process—the hardening That was 
15 months ago At the present time the concern has 
shipped and had accepted ISO 000 shells These how 
ever, are not complete, they ha\e \et to be fitted by 
the fuse maker, they have to be loaded , they have still 
to be fitted Into the brass cartridge cases with the 
propelling charge and somewhere, sometime, maylx 
said Mr Little, they will reach the battlefield of 
Europe Up to the present time none of them had got 
there 

The same experience has been had in so many plants 
In the Middle West, that the people out there have 
made up their minds that if they are ever going to be 
called on for the service of the nntlou they have to 
learn a great deal more about this business of making 
munitions, they feel that In their present condition of 
Inexperience, in the event of war they would prove to 
be liabilities to the nation and not assets Hence the 
National Chamber of Commerce has been trying to 
figure out what sort of relation these prhato plants 
should have to the Federal Government both In times 
of peace and In times of war, and It has dereloi>ed 
at least to its own satisfaction, the fundamentals of 
the following {dan 

The Chamber of Commerce believes, in the first place 
that there ought to be a contractual obligation or con 
nection made Is the open market in much the same 
maimer as a firm would do bustness with any other 
customer, but with this main difference that In case 
of war there should be no excess profit to anybody 
arising out of the national necessity, that the Federal 
Government should have the use of tbs private plants 
of thla country. In case of war, at a living wage to tho 
stockholders (since It U economically undesirable that 
the stockholders cease to have any dividends from their 
Investment), hut that the Government should have the 
right to tabs over those plants, with their personnel 
and equipment, <*> the basis of a living wage so as to 
twetent even the suggestion of a profit Interest in war 
For the National Chamber of Commerce, said Mr 
Little, fuels that it la very unsafe and very undesirable 
toilet up gay hind of an organisation which wiU make 
part oC a community interested in forcing the 
uatl^ ***f that If t*m*> * a war, every person 
*» t| m tmOob moat accept tile than ot the notional 
*fltf iwbt tuft In and Work ta whatever place 
praftMtfve atpncUr. enn be 


It was noted In the lost issue of the Ncixntivic Aues 
ioan that the National Chainbor of Commerce in work 
ing lu corporation with the Committee on Industrial 
Preparedness, and the plan for governmental codpera 
tlon as at present outlined is as follows The proper 
office In Washington looks over the detailed Lnforma 
tlon regarding the industrial facilities of the country as 
Hccured by Mr Coffin’s committee, and taking up the 
case of a certain plant "A" it decides that the equip¬ 
ment of plant “ A 1 Is such that It is adapted for mak 
ing, let us say, shrapnel fuses The Government then 
ontirs into coutrnct with tho plant which undertakes to 
makq a complete set of tools, dies, Jigs and fixtures for 
turftlng the total productive capacity of the plant Into 
the making of that very article The plant contracts to 
store that particular article in Its storeroom and have 
It ready, and to pay for that the government agrees to 
a minimum annual order In peace time for that product 
Tills contract should also carry with it the option to 
lease by tho Government at an agreed upon price, either 
on a cost plus-a profit lmsis or at a guaranteed t>er 
centage of dividends on the stock. The Goyermwnt 
officials would not attempt to operate that plant during 
war time The manuger, the foreman, the skilled work 
men would be back on their Jobs the next morning 
after a declaration of war, doing the mime things they 
did the day before, but they would he in uniform or 
at least they would wear a distinctly e badge showing 
that they were in the federal servtee The Federal 
Government gives the plant an Insurance policy guar 
anteeing the return of tho physical property of the 
plant at the end of the war in as good condition as It 
was when taken over less ordinary depreciation which 
of course, would be abnorbed In the profits as It is in 
peace-time It la the opinion of Mr J title that the 
above plan la a perfectly sound proposition one that 
will produce the peacetime products required In the 
Government so far as war material and supplies are 
concerned, and that will produce them at lens price 
than they now cost Ihe country Furthermore, it will 
provide an immediately evpandlble system such that In 
case of war tho production of the couutry can be multi 
plied a hundred times within a ur\ short period 

ThuH fur no plant which has a production of less 
than $100,(100 a tear Is proposed to Ik* included In the 
organisation and It Is believed that these concerns 
(something mcr 80 000 in all) will gladly enter the 
proiKmed organization 

Nome illuminating facts bearing upon this question of 
onr industrial unprepared ness were brought out recently 
by uuother Western manufacturer Mr Hum Souther h 
member of the Naval Consulting Board In the course 
of his Independent investigation of the ability of manu 
facturera to atceh rate the output of their normal prod 
uet He was Informed by the president of a large New 
England dim engaged in the manufacture of firearmN 
that the maximum of their output will not he rea< bed 
until October of this Aear This firm had a factory 
twh*e as big as they could use nevertheless that factory 
will not be full of machines Htid producing munitions 
to Its utmost capacity until over two years after It be 
gun to get busy on Its contract This firm nald Mr 
Souther knew the game — what then must be the 
plight of the nmnufac turer who does not know the 
gHme? It Is his conviction, and we fully agree with 
bira tliat If tho American public could be made to w*e 
ftpd appreciate what a mess we have made of the 
foreign order* for munitions, and would make of It If 
we were pressed with war orders for our own Govern 
ment they would deraaud that their representatives in 
Congress put the stamp of legislative approvul uj>on the 
present plan for industrial preparedness 

As showing the many-sidedness ot this munitions 
question- how it bristles with perplexing difficulties— 
Mr Souther drew attention to the case of the Inspectors 
who are being wnt ont broadcast in the United States, 
to-day, to Imqtect the good* which are being made for 
the foreign powers The inspector la generally a green 
mam He reads certain specifications and he la handed 
certain gages, but he reads without the necessary in 
lelUgenc* and handles hisrgagea without the proper 
■kill It 1* difficult for such an inspector to realise 
the requirements, let us say, of the base of an ordinary, 
copper, cart ridge-shell This was Illustrated by the 
rejection of one lot of NO 000 3-inch shells because they 
were undercut lu the primer seat, an error which 
caused the exploding charge to expand and seise the 
primer, and so rendered the thing absolutely u so lews 
Thla rejection occurred simply because the manufac¬ 
turer, for lack of experience, did not realise the irn 
porta nee of that one little Item- ft hat taken our motor 


car builders 1f> wars to ^ t tin g<urH of (lu rear axle, 
*ald Mr South* r Hiitth tenth strong nnd hu ffi< lentiy 
quiet and sufth hotly otlu r* things to mnk< a ^<mh1 rear 
axle How lu tin world thru inn tht nuimifuLtnrers 
of this country Jump in and ruiM/c at onu ull the re¬ 
quirement* of u rlth of a 'dull of an aeroplane engine, 
or any oilier of the me nun and lmpleun nU of modern 
warfare? 

In con* 1 tiding our digest of tht plan of o[»c*riUlnn of 
the Committee on Industrial l*itjmredneHN wi tm\ that 
It la only common justice to emphasize the fm t thnt its 
President, Mr Coffin who is ont of the pioneers and 
leaders of the American automobile InduKtry has been 
so patriotic bn to give his undivided time for n national 
service without compensation It Is mith< r fair nor Just 
that this gentleman and otherN who ore uhncm iHted with 
him in such work should lx* asked to do this per 
nmnently without full legal aut 1 orlty from Congress, 
and the quest ion arises as to whether the time has not 
come wheu thla committee, or the Naval Consulting 
Board should not bo directed by law Into a Council of 
Nailoual Defense to sit in Washington As we pointed 
out lu a w rlcH of artk Its on the needs of the Navy, pub¬ 
lished Htvernl months leefore the opening of the present 
war tin re ha* Imhu foi several yours ft movement on 
foot among our uuvhI and military men which has 
sought to bring Ih fore < (ingress the great need for a 
Count 11 of National Defense whhh shall include the 
Secretaries of War and of Uu Num the Chief of Staff 
of tht Vrim tin \n\nl \ide for Oi*rutlons the Chair 
me u of the House «ud senate Na^al Committees the 
council to be presided o\er by the Secretary of State a* 
representing the President A bill broadly to this effect 
will l>e brought up Ufore Congress during its present 
session and we are strongly of the opinion that both 
the Naval < onsultlng Board nnd Its Committee on In¬ 
dustrial Prt imredm na should have a strong rep re sen ta 
tlon In NU(h a council 

The Current Supplement 

I N the issue of tin StiFNTiiat Amfuhav Si cimjcuxiit 
of April 8th No 2101 will be found The A lap of Ele¬ 
phants an article of special Interest describing an 
Immense straight tusked elephant, the remains of which 
were first discovered In EuglHnd several years ago, but 
only recently fully investigated In size thU monster 
tar exceeds that of the great American Mammoth 
There are sc vtral illustrations including a reproduction 
of this unusual Hi>ecimcD A subject tbut will be of In 
tercst and value to a large number of readers is Making 
Wild Animals Take Thtir Own PU fares which de¬ 
scribes the ingenious apparatus and methods by which 
a busy engineer seemred rnunj curious nature pictures. 
It is illustrated bv a largo number of cuts showing the 1 
detuJlH of the apparatus used so clearly that anyone can 
easily reproduce the outfit The Bptwfltity of Proteins 
and CaihohytUatis In It elation to Otmra spirits and 
I arU tits Is another pfqeer tliat will lx of interest to 
the scientist There Is a short illustrated description of 
I h( Washington \ avy )<ud Wind Tunntl which Ih 
used in the solution of uirlous u< romiuikal problems 
Tho valuable article on lood Sdntion Is concluded 
Hhen the Purllauient Building nt Ottawa was destroyed 
by tire recently quartets for the Dominion Government 
were immedlatelv provided in the Victoria Memorial 
Museum Au article by one of the museum staff tcll» 
how the arrangements were accomplished, and there 
are Illustrations of the museum and Its interior tfa/t*. 
Salt Colloids and Moils treats of problems of reclaiming 
aitd maintaining waste alkali lands TAo Mnrfaci 7’c-n 
sion at the fnterface Between luo Liquids dlscusse* 
an Important physical problem tihost lines cIIsciiswh 
phenomena obstreed in large steel castings Other 
arttclea of Intf rest urt The VtUization of Pent Tht 
Ignition uf b'*plosive (las l tlrtures by HUtiric BpaiXt 
and Anri< nt Pi inctplrs of Physiognomy 

Extermination of Locusts in Argentine Republic 

CIFNTIFTt re March by the Argentine Department 
Of ^griciiltiirt has established tho fact that th© locust, 
ns well us other destriKthc IiimkIh has n natural para 
site enenn lhe Department recommends in a recent 
Issue, of tlu Boh tin UfUial that the dlrc*ctor8 of the Na 
ilonal Institute of Ha* ti rloh»g\ and the section of ap¬ 
plied zoology of the li\e-HtfHk bureau cobjyerate In a 
study and application of the best means for the props 
gntJon of the locust s enemy hIikv experience has proved 
this method of attack to Ik? most effecthe lu similar 
cases The sum of 500,000 pu|ier pesos ($212,800) has 
been appropriated to be used In various ways In the 
campaign against the locusts. 
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Wood Waste—I 


The Woods, the Mill and the Factory 

By J Gordon Dorrance, F E , State Board of Forestry, Maryland 

PhotoffiMjdifl by U S Forest Service 
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MUI wwrte The sawmill has been, in the past* one of the most prolific of the forest "wasters** 



T HE first forests of tin 1 United states covens! not 
far from 800,000000 Hires of In ml and tlulr tlm 
her exceeded In qtuility and Hmouut In vorlctj and 
value that found In premia or itost tlmis ujhmi anv 
area of equal «l*e They ore ostinmte<l to hove eon 
talned lo merchnntablt Umber not less than fiJfiOOOO, 
000*000 board feet It v\oa not eu»nlj distributed ov<r 
the country as a whole Alonu tht Atlantic sen I hoi rd 
from tnnadft southward to the Gulf In the Great ljtlte 
regions, and still farther Wist, were great unbroken 
areas these areas were interrupted bv tin Plains but 
ajfaln, In the Hooky Muuutulu rouges nml along the 
coa*t of the Fueifit, occurred first stands of timber 
which were remarkable, and which will probably never 
be found again in any jwrtlon of the world 

The American, whether the pioneer of three hundred 
years ago, or the business man of now was nirolj 
backward to see or grasp his opj>ortUiilt\ The first 
thing he saw lu Aintrlm was Us fonst, and wbtre hi 
went it was the first to go The pioneer settler was 
the pioneer logger and mlllman and the earl) saw 
mills wire never slow to follow the first charing* in 
the new land where plants for the manufacture of lum 
ber antedated by much ovir a century those lu Ihi 
land he had left Often this mill was nothing more 
than a crude Improvement of the first pit saw in the 
beginning aerated only bv hand but the mills grew 
with the country, and soon great wheels were belug 
turned by wind or water |w>wtr—whtils and mills quite 
often eopabU of grinding grain an well as sawlug 
boards for their few Beat ft rod customers lu the Amerl 
can wilderness. 


It Is neither the one nor the other with us yet signs 
of the first-domers and their work are visible still 
whether in the great forests of the <kmth or in the 
others farther west where, in the piles of waste wood 
left to rot or furnish a ready tinder for forest fires, in 
the high stumps In the abandoned trunks of trees, or 
the stirlle eroded lands which often follow such cut 
ting operations there an found fresh pn»ofs of this, 
all furnishing a commentary on present method* handed 
down from primitive da\s There is more waste in 
the little mill town with its hills of sawdust, and the 
smoke from hundred foot burners which blnikens the 
skv for each of the J4 hours of tbi day, and in the 

THE factory 
U cfa* 

Cutting* 

Stwduft 

THE MILL 

Oabfl 
Edfflug* 
few(tort 
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Top* 
buck* 

Stump 
Sswdwt 
THE TREE 

PERCENT 

Disposal of wood from tree to finished prod net 



City factory 1 * piles of unused wood or the pieces cut 
up for kindling, sound, < lear pleocs not large enough for 
fuel, and jet too good to burn It is quite possible. In 
the hejdav of milling in the White Flue forests of the 
great Northwest, that a fair slml forest was whirled 
up In smoke every day, in the sawmill settlements 
alone* from the scores uinm scores of mill engines and 
great sheet Iron burners—the engines doing their duty 
indifferently on green sawdust and slabs, the burner* 
also doing theirs In a speedy consumption of great 
quantities of fuel thrown in as offering the easiest and 
quickest way of waste disposal The White Pine for 
ests arc fast going but such methods are not yet obso¬ 
lete elsewhere 

Scop* of th« Industry 

It is the well grounded belief of many conversant 
with these thlng**that the production and manufac¬ 
ture of lumber and timber, and their products, by far 
exceed In importance any other Industry along manu¬ 
facturing lines Lumber and timber products, at least, 
maintain first place In so far as the number of their 
establishments Lb concerned, branches of the one great 
Industry support more wage earner* than any other, 
they are second in value added to raw materials 
through manufacture, third in value of their products. 
Within th* decade, 1889 to 1009, there was an Increase 
of 86 6 per cent In wage earners, 510 per cent In prod¬ 
ucts. Lumber and timber products, manufacture* of 
lumber* and wood products of chemical process** no* 
require 48,089 establishments * employ 807,014 wage 
earners, pay $422,764,807 in wages* and hate a talus 


Method of Logging—Old and New 

The prime pbjectite in cutting and 
marketing timber now is money Then 
necessity was the dictator and very lit¬ 
tle tush (hanged hands The tHvdus Qpcr 
until was to clear (he land of the old 
crop to make way for the new The for 
mer the forest stood in the way, and it 
had to go The settlers wtr* the means 
lo the end and their work fitted tho need* 
of the times It won well and thoroughly 
dope Whether by n\i or sow by gird 
HI* trees or firing thi loud »»n which 
thij grew, tho tut was than and the 
fresh soils set out to otlur and more re¬ 
munerative crops. Dewtru* 11\ e rutting 

was no doubt necessnn, ecnnotnicallv, for 
it .may even have betn desirable, 
% it reduced a great surplus 


WOOD WASTE 



tmtrgrm resources *acuuWAm,Tm*ia* 

Dtagnun showing dtstribvtfon of M spa mft M h y for Wood wa*» 


annually of $1,582,522,203, 

It la probable that the present yeartjr 
cut, inclusive of waste* hi very toeariy 
25*000,000,000 eobio feet of wood, TWl 
total embrace* the lumber production of* 
21,068 American sawmills, a cut ifWeh 
aggregated^ In 1918* 88387*006,000 hoofed 
feet, and also, according to soqfa figure* 
of tho National Conservation Commit 
slon, 100,000,000 oords of fir* woedj more 


than 1,000,000,000 poets* pole*, and feaffit, 
118,000,006 hewn croaa-tl**, 1*150*000,000 
stave*, 189*000,000 tot* pf heading, and 
very nearly 500*000300 barrel hoops; 
8 ,000,000 cords 1 of P«lp 

ao tw» 

Steflhfc 

V* <*0»u Kr uttaat It It abaft Sfttata 












time* the consumption of France, aevcn time* Ger 
nuny's figure, and practically three tlmea the amount 
which t* replacing It through growth Noither does It 
Include Arc or Insect damage, together destroying $75,- 
000,000 to $100,000,000 worth of Umber annually 

Were thin all Intensively used for the welfare and 
upbuilding of our own or other nations. It could, In 
large measure, be excused as a necessary element of 
construction and growth. Such a belief would be wide 
of the mark. 

Tha Woods 

Not many years ago 2 had occasion to 
visit some original 'White Pine forests in 
one of the Lake States, woodland since 
cut away At the particular spot I have 
in mind ft large lumbering operation wo* 
under way, and there wus belug carried 
on a heavy cut, both at the camps and in 
the mill It was undoubtedly an Average 
deration, both lu stand of timber and 
methods of removal Though White Pine 
was the principal epeclea cut, outstripping 
other kinds both In value and stumpage, 
there was some growth of hardwoods, 
too The loggers were ordered to cut the 
pine to a top diameter of 5 Inches which 
meant that the smallest trees, when cut 
to l&foot logs, as was the prnttiu there, 
must measure 5 Inches at the smaller end, 
outside the bark Hardwoods, clear, 
were taken to 7 inches, more common 
grades to 8, and the average stump-height 
for the smaller trees was slightly over 
1 foot for the larger ones, 2. All White 
Hue logs Jess than 12 feet long were left 
in the woods, as also most top logs which 
measured lew than 10 Inches at the small 
end, though the less valuable hardwoods, 
having a larger diameter limit, were admitted down to 
8 feet 

Other camps nearby were visited, and the practice at 
the first seemed the rule at the rest Nowhere was 
there particular care taken, through careful felling 
and hauling, for the protection of the remaining young 
growth In the removal of the old Immature trees 
were cut though later local mill practice showed 
plainly enough that a (Pinch tree In the log was good 


for little but a “sappy” two-hj four when sawed, and 
White Pine, matured, has better uses than for dlmen 
*ion The cut was thorough, as a rule, and trees hoi 
low at the base, yet good enough to have provided seed 
for another crop, were taken with the rest At least 
they were cut Sometimes they made r one short log, 
and some times after felling they wore shown to be un 
expectedly poor, and lay where they had fallen The 
trees of undesirable kinds or sijtes, valueless, diseased, 
or overmature, as the case might be, were left in pos¬ 


session, and the stripped land was sold for poor farms 
whhh were rarely successful, because of climatic dlffl 
cultles, or permitted to revert to the State, for non 
pajmeut of taxes, as reforestation projects. There 
seemed hereabout au abundance of proJisTs, but the 
reforestation was not apparent 
Stumps of trees width hud stood in deep snow were 
very high, and now and then a tree was seen which 
had lodged against a uetghhor, and ruined both \ hilts 


to former woodland already cm tied, and kft behind 
showed a hirge amount of strubbv growth and vatu* 
le«B brush, octuslonall} u log lift lu some place vvhhh 
was a little hard to rea< h dimrted buildings with 
caved In roofs, their sides still sound and built of good 
straight logs, here and there construction material hi 
corduroy rood or log brldg<, no iongi r needed or In 
use, Nhnply left lvecause it did not seem worth while 
to get It out Farther along were sound sinks half 
Imbedded In the snow, hlng wheie thes had dropped 
from logging uirs hound for tlie mill 
Tlie old forest was prettj thoroughly 
wiped out and there was little for the 
ins\ save In tin h>im and tops lift piled 
up am white width with the touting of 
another venr pt rhnps would aid a forpst 
111 ** In killing the remnants and few 
young trees which might have struggled 
up 

Tin Mill and th* Factory 

At the ndll town was a plant of higher 
thun usual t IH< lent j half hlddt n In a 
mountain of sawdust, while Inside hogs 
ground up more slubs for how dust to fi ed 
the englnts or lie blown to tin hill out 
side Trillion rs and gnJigsaws were 
busied lu tutting off dt foil In ends or 
redm lug odd lengths for the grading of 
lumber then did not encourage the imlu 
slon of tsld hngtliH and random widths 
In boards so tlmt lure a loin was h dallv 
wustc of about 2 W)0 ftcl of jarfettly 
sound and otbeiwlse nu rchantabh matt 
rial The results of this trimming to 
togt t In r wit h other slabs and edgings, 
were comeved In hii endless chulu to the 
buriar outside Tile mill Its* If was con 
fldentlj regarded as o»l of tin last, for 
it wasted onl> one third of the logs which It nmnufac 
tured 

F umber from the mill was shipped out In a few 
montliH, after being alr-drled In the yard to a factory 
or wood working plant There mime of the sawmill 
methods uud wastes upjieared again tn gnat quant! 

ties of unusued sawdust atul shavings, with number 
less long strips and small char blanks from 2 to d 

{Concluded on fjof/e Jilt)) 




















SCIENTIFIC AMERICAN 


VM M 



T HE offensive combat haw a illMtlnet and positive 
aim,- to crush Hi< imin\ To accomplish this the 
forces taking the offtiiHltc must hove or uuiMt gain ft 
HUperloritv The method of dim ting the offensive In 
combat is tin way of tin nttong ugalunt the weak. 

It Would, however Ih a mistake to measure atrength 
by numbers alone superior kadtrship bs a far greater 
factor And Ibis fm tor evetpt in canes where the 
numerical hujh rlorltv prows unnunnouiituble, will be 
decisive This Is the riuaon that tht offensivt the 
Hg^resHlu has betn the j)ulicy the Ideal, of every 
great military leader In the offensive operations of 
great generals we tan And the bravery, the steadfast 
nous and the holdnesH of gtnlus Fw n where (ircum 
stances make It nemwaij to rc sort to defensive action, 
the going ovei from the defeusUe to the 
offensive at the right moment, the of II \)X9!W J 

fenslve return has ulwajs marked the 
culminating point of superior leadership. 

Nevertheless, It would be a mistake to 
attempt to overwhelm the enemv every 
whore at tin same time. Properly, the 
aim must be to concentrate overwhelm KvWjiijJ 
lug forces and to direct the supreme ef- 
fort against a decisive point 
To accomplish this object all the avail V({{|({|\)hI 
able forces must be utilised toward one ffliaPWA 
aim, and it will be necessary for every /fnlirVitt 
commander to formulate his plans at the UlMiiiiilJl 
earliest possible moment with this ono Entargm 
end in view 

A study of the offensive action of a 

Company in the third War Game will _ 

serve aft an example of offensive action 
But the knowledge of this is bv no means 
enough to achieve success, many other 
considerations must be added to gain 
this end Among these are The proper 
employment of all tht available forc<$ to 
prepare ike twig for the decisiw thrust t 
to attract the enemy*a attention and to 
hold JWm to the ground tthere it is moat 
desirable that he should remain, to wear 
down his power of resistance, to sub- 
jUffOte his tei/J ftp superior fatties and to 
force him to submit to the prepared de- 
eiaive action. 

Try to get a vivid picture of our battle* 

Held in mlud and by use of the tactics of 
the Company, And the wav which will 
enable u* to do all these formidable 
sounding things Our field of action la, 

In many ways, superior to that of the 
enemy coming from the north The gen 
tly sloping northern side of T*>okout Hill 
gives opportunity for a rapid dash for 
ward, but offers no cover whatever, nor 
Is there a direct chance to get at tho 
enemy in the final attack with the bav 
onet The creek will be found a good 
defensive line as will also the lake 
It is evident from Colonel K’s order 
that our forces hastened to occupy Look 
out Hill Now let us suppose that they 
are established on the little plateau 
around Argus Farm To the right i» the j 
rather steep and wooded hillside with 
railroad and road (rosslng it, to the left 
is a far stretch of open country then 
comes the broad Lebanon Forest This 
stretch la a little over three miles wide, 
which is too wide for a force the stoe 
of Colonel K’s detachment to span What 
are, and where are the advantage* of 
which we speak? 

Let us return to the Items whWh are 

emphasised in the foregoing paragraph _ 

and see what mild be done to prepare aa=Good 
the way for sutccMsful action. —-Count 

One thing has already been accom 
pllshcd Colonel K has secured the SEg 
bridges for tlu division to cross by suc¬ 
ceeding In reaching lookout Hill, Which Ptal 

dominates these bridges 
Through thin action and Captain C's 
timely interference and tbr destruction of the rail¬ 
road bridge, the enemv has been forced to make ft 
detour More, his attention has been attracted by the 
cavalry and the artillery The next step to to Itety 
him In the position best suited to our operations. Is 
Tlmcum Creek the location desired? 

The enemy has occupied the at fetch between Ne* 
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ham 1 ny River and Green s Lake It is a good defensive 
position, having the flanks well covered by the river 
and the lake Its left wing is, nevertheless, weak. 
Fine Forest, with the railway embankment, gives an 
opportunity for a flanking fire, and if this weak point 
is the one we select for our attack, we have reached 
the stage where we must make our plan to wear down 
the enemy s resistance How ahall we do this? 

By ordering a part of tho detachment to attack the 
enemy’s Hue and bv maneuvering the reserves for the 
decisive stroke 

Here is oue more important thing for every com¬ 
mander to remember 

The objective of the decisive attack should be struck 
unexpectedly and t cith the greatest possible strength. 
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Entargmeci of section A outlined to the may below. Thto ghee the answer to 
Question f of the third game 
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FWi of leflevtog oetpoeU. Seottw B ghee the answer to Qeeedon 7 
of the tMrd game 


The Decision and Disposition of Colonel K 

Colonel K and his staff are at the myth wester^ 
uer of Argus Farm The arttftefy to In jwWoa to the 
right of the farm, two gunt ghsUtng the ene my near 
ItaUroad bridge Comnunleettott with Captain C Ft 
the cavalry to established, and a Company of infantry 
to on Us way to relieve the eaVairr. Thto nomm 


serve# also aa Bight Combat patrol. A half Company 
Is marching under cover to small woods on left tank 
as Left Combat Patrol. There are no signs of rein¬ 
forcements for enemy 

Having estimated the situation, Colonel K make s 
the following decision 

“ To attack the "enemy along the lower portion of 
Tlmcum Creek First Battalion the firing line. Direc¬ 
tion, the bridge Two Companies of Second Battalion 
as Artillery support on the edge of Pine Forest Third 
Battalion reserve behind the center Half Second Bat¬ 
talion and Fourth Battalion Detachment reserve be¬ 
hind the right flank ou forest road." 

Just as a steel spring upon being wound will set 
the mechanism of a clock Into action, so thee# probably 
abrupt and, to the layman, somewhat 
m 1 mu yrrrm ambiguous sounding orders from Colonel 
r*/ K will start the mechanism of this mill- 

£ e*- tary machine into motion, 
oa Imagine yourself there, accept the rtto 

i/ I of a Battalion or other commander on 
419 the field, and fully grasp the Importance 

“ a, of these pictures given you. A moment 

*• * like this, on the field of action, to a glor- 

flu , lous one The bloody shadows do not 

a- A dull the eager and chivalrous desire of 

each soldier to match his own and his 
"S/cl commander's skill against the enemy 

On the top of Lookout HU1 four Bat 
to tallons of Infantry, one Battery of Artil 
lery, a Platoon of Engineers are in posi¬ 
tion. Only the first Battalion has thrown 
forward a skirmish line, the rest are in 
column, awaiting the moment of action. 
On the edge of the woods the light skir¬ 
mish fire of the cavalry and the enemy are 
pattering, now and then the boom of the 
enemy's cannon sends a thrill through the 
veins of the waiting troops Officers, 
watchful, expectant, eager, await the be¬ 
ginning of the actual fight 
This was the picture up to the moment 
Colonel K made his disposition Now the 
expectant attitude, the nervous standstill. 
Is broken, cool energy and eager action 
have taken their place 
The Battalion commanders give their 
orders and, with the skirmish line moving 
toward the enemy, the different reserves 
go to their positions, and the picture now 
develops into an offensive combat 
These movements, told calmly and sim¬ 
ply and expressed plainly on the map, are* 
in actual battle, difficult and full of dan¬ 
ger—but danger to the spice of life for a 
soldier 

Colonel K’s ambiguous sounding order* 
are translated as follow* The tact that 
he intends to attack the enemy along the 
lower shore of Tlmcum Creek to quite 
clear For this purpose we see that he 1* 
using the first Battalion as a firing line. 
Why not more? 

For the reason that this one Battalion 
will hold the enemy's attention; it will 
keep the enemy, or parts of the enemy, In 
UUe, end will wear down Its resistance. 

Colonel K send* only this one unit to 
the firing line because hq wants to held 
the reins of action as long as possible la 
his own hinds. For ono* a flora to sent 
on the line It must remain there until vic¬ 
tory has been achieved, or defeat suffered. 
To attempt to withdraw troops under fire 
would result only In dtoaster. 

Ttts to why Colonel K retained^ three 
_ fourths bf hto foroee; he haa, through this 

■♦brWrsl measure* Insured a tooger infftwooe upon 

_■OCdWXtrjil th orn. ? 

Wfcsjr m Ooloeei K rift' "Dinettes, 
» Gfriisto the bridge "T Frettone knew that the 
enemy was along the creek. What was 
a 7 the reason tor fadtoattag the bridge as 

direction? 

a* rijrittnt.titat u* k-W mmM. 

la tte tapMtant nttof Ifc 'SffHikSpitljjffi t^k 
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<mnw * property 
1 in \tm Ax* ** ■> lot 
upon * vttop mu—4i 
now ramping tli* reward of 
hfm food Judgment In pro* 
riding for change that be 
felt certain were coming 
He beilered that a bnstnew 
street running on a stiff 
grade would hare to be low¬ 
ered sooner or Utter, and so 
when be built two large 
hotels of concrete and ma 






the resuscitation of victims 
of drowning, electric shock 
or asphyxiation, has recently 
iundi its appearance 
Tin T ungmotor Is unique 
In that It is little more than 
a form of double pump and 
Us opt ration Is not baaed 
osst nttally on the use of 
tnnks uf '(impressed oxygen, 
The two utr punqm operate 
In unison she o tin y are con 
mtted to a tnniimm bundle 
I ho tonstrm t ion is such, 
lmwoM r that there is no In¬ 
ti n hnnge of air Ik twecti tile 


sonry, he provided for this Hotel as It appeared prior to lower* Hotel as It appeared after the street level had been lowered, pumps so that at no time 

contingency fag of street level showing the conventional type store fronts dm s tho dt \ Unlived air 


The buildings were pro* 

tided with ground floors that were set about 10 feet 
below the level of the sidewalk There were not 
mere basements but carefully planned quarters for 
business purposes, and for years these quarters have 
been awaiting the change In grade which has Just 
taken place. 

Broadway for a block or so leading to the North 
Broadway tunnel was cut down from a sir to three per 
cent grade, Involving a drop of 20 feet at the portal of 
the bore and a lowering of the tunnel, and before the 
hotels mentioned, the cut amounted to about 16 feet, 
the estimated distance when building was begun sonic 
years ago 

When the steam shovel began operations, it would 
have been necessary to make exUimlve <,hange* In most 
structures new foundations would tie required, the 
underpinning of the walls would be needful and in gen 
eral the rebuilding would be so extensive as to disar¬ 
range the business of the hotels and drive out the guests 

In this case, however, the work had been done in ad 
vanoe so skillfull} that little alteration was required 
When excavating began on the street a trench before 
one of the hotels hod been already dug and workmen 
were engaged in setting plate glass show windows in 
place and in surfacing the concrete walls which had 
been left rough, while they were below the surface. 
Then when the street and sidewalk were dug away by 



inine in contm t w 1th tho 
flesh air or u\yuu The oik. ration of the divio* is 
simple an upward movtuunt of the handle fills tho 
pleasure cylinder with air ui owgtn—Hu latter if the 
small mIf contained oxygen generator whhli 1 h hi 
eluded In the outfit is employed—or a mixture of both 
according to the sell Ini, of the air and oxygen valve 
At the same tlim the hu< tlon cylinder fills with expired 
air, \cry gently drawn from tho lungs of the subject 
Conversely, the following downward movement of the 
handle and piston forivs the air and oxygc n now eon 
talned in the pressure c\Under into the luni,* of tho 
subject and discharges tin ex plied air of the suction 
cylinder into the open In many cases air alone la 
used with the I ungiuotor, with satisfactory results 
In order to make the I ungiuotor available for per 
norm of all ages and corresponding varvlng lung capael 
ties it Is provided with adjustments for different air 
volumes, suitable for new Imrn, five-year old, ten year 
old, fiftecn year old, and small, average and large 
adults This range provides for all sixes of subjects. 
The device does the veiy next thing to normal breath¬ 
ing he<nuse It supplies, mechanically, the tidal volume 
of air each respiration—a quantity of air equal to that 
width the patient would breathe while at rest, yet not 
so much as to possibly injure the lung tissues and the 
circulation, thus not leaving the patient liable to 
pueumonlu following 


the stCam shovel, the building was disclosed with a An apple grading machine which operates on the 

main floor added, and It was all ready for occupancy principle of spreading belta 


Motor-Driven Apple Grading Machine of High 
Capacity 

A MONG recent labor saving devices is an apple grad 
ing machine that has attracted much attention In 
the apple growing states 

The new apple grading machine Is operated by motor 
power and has a capacity varying from 40 to 00 barrels 
per hour, according to the size of the apples and the 
speed at which it is operated, the latter being variable 
to suit requirements The apples can bo graded In 
seven different sixes from 2% Inches up to 4«4 inches 
in diameter, each alme vary lug one quarter of an inch 
Although the machine is highly efficient In Its work, its 
design and couatru< tlon are of the most simple form 
possible. Briefly, the principle Involved Is that of an 
endless belt, with plates forming hollow squares which 
change their size on an ascending scale as they travel 
towards the end of the grader The variation In tho 
sloe of the squares Is accomplished by the spreading of 
the belta. 

With the ose of the new apple grader, there Is no 
possible chance for the apples to vary In size since 
the frnlt can not fall through any bole until It reaches 
the proper sloe With the old system employed In the 
roller grading machine the fruit could fall crosswise 
between the rollers and be carried to a wrong pocket 
During the past season the new apple grader has been 
tried out and the results are said to have been most 
satisfactory 

Funping Air Into toe Lragi to Sere Hunan 
life 

/"ILAtMING utmost simplicity a&4 efficiency «■ its 
^cardinal features, a device known as the Lungmotor 
and Intended to stimulate natural, nohnal breathing In 



Capyrigfet hi>fluif<**l him ftmtoe 

The Lungmotor —» device used for stimulating breath* 
tag in victim* of drowning and *«hyxUtion 

Showing tbe double primp mechanlMm wbh h is operated by a 
common handle, and the face mink with It* connecting tubes. 
Because of It* light weight, the device la readily portable 


The Brooks Aqueduct of Canada 

T HW Brooks Aquedm t Ik, next to the great dam at 
BttHsano, the most luqiortaut engineering work In 
the Eustirn Section of the < aimdian Pacific Hallway's 
Irrigation Block in Alberta Tho Irrigation Block Is 
divided into three sections. Western, Central and Rust 
em, each approximately 1000000 acres in area The 
Western Section haH lieen practically all settled, the 
Central Set tlon ban not yet been developed, while the 
work of colonization in the Kastern Section has Just 
begun 

The water supply for irrigation purposes is obtained 
from the llow Hlver, but the Eastern and Western See 
tlons are independent of ea<U other, with separate In¬ 
take**, the latter immediately adjoining the city of Cal 
gurj and the forimr near the town of Baas&no, some 
80 mile* east of Calgary About 4 miles from Bassano 
a great dam bus been erettod at took the Bow Hirer, 
which has raised the kvtl of the river 40 feet and 
formed an * nonunua |kh >1 fumi width 1« dlvuted Into 
tin main canal the water required for the whole East 
ern Section, which contains approximately 440 000 
acres that either can now or will ultimately be Irrl 
gated 

The main canal leads away in an easterly direction 
for almut 5 miles and is then divided Into two 
branches, going reapettlytly north and east. The east 
brainh, after having several smaller branches taken off, 
discharges tho majority of its volume into an artificial 
reservoir that has been formed In a depression in the 
hills, and which Is named Lake Newell reservoir It 
has a storage capacity of 1*7 100 acre feet or over 
50,000,000 OOO gallons and Is dtHlgnod to Ik filled dur 
lng the non irrigating season 
A marked feature of tho topography of this set tlon 
Is the existence of several detp valley h one of which 

Htltidul tin ituyr [Hfl > 
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RECENTLY PATENTED INVENTIONS 

These * otuoiDS arc opeo to All patent re* 
The Dothcs are inserted by special arrange¬ 
ment with the Inventors Term* on applies 
tlon to the Advertising Department of the 
IluNTirtC Aukqiun 


PtrtelnlBf to Apparel 

ADJUSTABLE 8I1IUT SLEEVE—F Tttor 
iiav 10J7 Iremont Are Bronx N Y NY 
lhle Invention provides means at tin end of 
the tuff of a sleeve whereby the < nds tan l>e 
elsatlislly coinxited for the purpose of on 
■ tiling the length of the «Uh ve to tx adjust* d 
the onff to be turned up ho that tin out nidi of 
the < uff will not iKMurm milled and win rein 
the sleeve ran be ndJtiHtid to half bngtli like 
the sleeve of an ordinary spurt shirt 

FIIIE TTELMFT—J A Ttction tUOCloqiut 
Aie Cloquet Mlnu The fmprovt ment nlate* 
more pnrth ulurly to n lit tun i with nanus 
adapting the name to o|k rnti as a riKptrator 
Id addition to the protection it affords the 
wearer It provide* an equipment Im lulling 
an Air Intake box which may Ik* readily a<1 
Justed by the user to suit vurious <ondttluus of 
Use 

NMOF ^TttETf HTNG DFVICF —W B 
Cranuki r Mount Ihanant Iown Tills In 
renter provides a devbe fur aoftentnK sod 
stretrhlng tlir leather of a shoe at any point 
where the shoe rony bind the foot of the wearer 



SHOE A TWITCH INU DEVICE 

Id order to relievo the pressure on the foot the 
devlre employing means for primarily smooth 
log and tightening the bather to pn vent Its 
wrinkling or folding and secondarily strottblug 
tbf ngfrtpnrl area to th« dttdml extent 

JUSTE NEH^IT 1FL b PHONE TRANSMIT 
TKRfl—A J Oattkkmbik Box J7tt California, 
Mo The object here ts to enable the trans 
mltter to b« removed or replaced in a fraction 
of the time usually Imolvod by tbf use of 
acreas, to enable the transmitter to he re 
moved without the use of a strew drl\er or 
other special tools to prevent annoyance and 
loos of time due to the loss breaking or wear 
lag of strews and like fasteners and to pro 
vide a very neat fastening means so as to give 
tbs transmitter an improved appearance 

Of I ntoroq * to Fanotrs 

MELDING MOUNT I-OH PLOWS AND 
OTHJBB TOOLS —K Duniap Box 28 Diamond 
spring Cal This Invention provides a mount 
for plows and other tools, which will permit 
the plow or other tool to pa«a over an obstruc 
lion, anch as a stump or rot k and still make 
It Impossible for the plow or other tool to bo 
drawn out of line when passing through sn 
obstruction of less resistance, such ms a bard 
■pvt In the soli 

BEAN HARVESTER F H Quance, Cross 
well, Mich. The Invention provides means far 
cutting off the stalks at any desired distance 
above the ground, delivering the same to a 
receptacle therefor and wheu desired remuv 
lag the stalks so delivered from said receptacle 
all the parts being carried upon a pair of 
wheals the revolution of which actuates the 
mechanism when such actuation la desired 

NEEDLE AND UtJARD THFRFKQK—A L 

Powxll, Alamo Ten* This lnrootlon relates 
to grain harvesters and binders It provides a 
needle and guard therefor, arranged to permit 
of using a noodle without a crank arm, and 
thus allow nf swinging the noodle downward 
without danger of striking the ground, tho 
need It guard serving to cut off the loose grain 
from the needle and to prevent It from pass¬ 
ing In behind the ne< die and clogging the move 
ment thereof 

Of Otatral Int e r owl 

ROOK l*OLL\ K - -O M ItvniON 181 Front 
ftt Hath Maine In this m*e tin Invention 
relates to a collar to he plnctd on n roof around 
a rent pipe or the like and arranged to securt 
the flashing An object of the Invention U to 
provide a collar having a wide range of ad¬ 
justment lo conform to the jmrthular pitch of 
a roof 

OVFH8HOE FOB IloRSFH—M abel Black 
man 204 W 82nd St, New lork N Y This 
Invention provides an overshoe with removable 
wearing members and a rigid sole plate par 
tially covering said wearing member? j provides 
means for readily attaching and detaching the 
shoe and provide* means for preventing rat 
tllng or Jamming of the parts of the shoe 

jmMI T#wto 

MACHINE FOB REMOVING GRABS —C W 
Ueasliy Qrangovttla, Idaho. This Invention 
Is an Improvement in maeblnaa tor removing 
grass, and the object Is to provide mechanism 


la the form of a rutting disk for cutting the 
grans below the surface of the ground and ftr 
lifting the cut grass and onll, and delivering it 
to «< pa rating mechanism 

RAZOR —W \ I* i H(_h Room 8, Stine Bhfg, 
Decatur 111 Thin Invi ntlon relates especially 
to that clan of retor* In which a motor la em 
ployint am) ban for tts object to simplify tlm 
pit sent method of shaving or removing the 



iward from the fare avoiding tne necessity of 
hitherlng the fn**o ©t* ns Is required by the 
pre^ut type of razors Another object 1 m to 
produce a small and compart device that may 
l>e lurried In a vent p<>< k( t and oim width does 
not require sharpening lielng oelf sharpening 

OIL WhLL DRILL.—'W 8 I awh ( ushlng 
Cal Otu nf (Lie principal objects of the ini 
proveue nt In to pro\ldi a drill with nienns for 
pre\* tiling tin drill bit from loosening In the 
well unld mrnn» adapt* d to a* t as a core or 
lock wbertbj tin* drill ntem and Jnr may lie 
rained from the well should thi y become broken 
■anting sod Ugnttna 

Jl*T\< HARLJ* ( m r 1 IN(1 FOR FLP^ 1 RIF 
FI \ 11 HI 8 — J M Cmulet and M H Mold- 
hu mi Addrees the former tare of Crucet 
Mfg (o 2Ml W 28th 8t New York N Y 
This Inv* Dtlon provides a detachable rnupllng 
and sy*loni «»f wiring f*ir ele»trlc fixtures or a 
*hvi(( for attaching and dels* fling brew* or 
other elt« trlt fixtures to all styles of portables 
(hitrollen* and hanging electric light fixtures 
wh* tin r of wood no tat china glass *ompo«t 
tlon fiber or any mubrlnl used for hu* h por 
tables (hctndlers or fixtures whereby a fixture 
hnvitig nnj number of light so*Sets *an be em 
plojed without rewiring the portable, elec 
troller or fixture 

■on—Bold DtlltUoo 

AUTOMATIC DRIB CD I- h FH POT —O W 
CUAMpgELAtN, 2014 State Bt, New^ Orleans 
La This Invention provides a y Wh*trill tlon 
wherein the water U designed to paaa through 
the coffee grouuds but once It provides a 
construction of coffee pot wherein the made or 
completed coffeo Is maintained normally with 
out In any way turning In conuut with the 
grounds 

ADJUSTABLE 8W \TTFR —A V Keilt 
507 Park Place Bmokhn N Y N Y This 
Improvement rclubs particularly to an ad 
Justable swatter for use In killing flies moaqul 
toes and the like either on tbs calling of a 



room or on the walls When used on the cell 
lug It will atrlke the same la a flat condition 
or wheu used on the wall will strike the wall 
In * flat condition and thereby kill the fly or 
mosquito without Injuring the wall. 

MmOIom aod MaakoalMl DtvlMa 

nil- EXT K \CTlNO MECHANISM —A R 
ChTHhfcRrkoN, Turners l*all» Mass This In 
vent loti relates to a mechanism for extracting 
or withdrawing plhs, sheeting and the Ilk* 
It also provides »uch a mechanism whereby a 
continuous and an Intermittent pulling force 
may be applied simultaneously to the pile or 
■beetlng whereby to withdraw the same 

THREAD CUTTING ATTACHMENT —C 
W CAM man care of Empire State Bag Ca„ 
700 Wythe Ave Brooklyn N Y N Y The 
Invention prorWes an attachment for a sew 
lag machine, arranged adjacent the path of 
travel of the material bring at wed no that 
the operator may oauae the same to bo severed 
by a slight turn of fh* thread connecting a 
serire of articles provides means for revering 
a continuous thread uniting tbs article* maou 
factored In cbaln form, **4 provide* a much 
anlHOt tor employment In types of sewing ma 
chines known to tutMgj tnaohluca. 


Eo**.— Copto* of gjgr of €h«a# patents win 
be furnished by tbp gojnxtmc AnniOAn tor 
ten cents eaob« fhwr tba mnrt of tho 
patentee, title «f top Intonttnp. and goto <f 
thU paper 


The Brooks A fa eds ct <rf CtttO 

{OoMoHmM from page 888) 
is situated Just eflet of tbd reservoir It 
In about 2 miles in width, and to cro— 
it an aqueduct has been coxurtructed | on 
aqueduct being chosen, after gome conoid- 
era tlon, in preference to a siphon—a type 
of structure which has been used else¬ 
where In the Irrigation block. 

The aqueduct U supplied by a Abort 
canal from the reservoir It consists of 
h reinforced concrete flume 10,480 feet In 
length, having a curved cross section, 
about 23 feet In width at the top, ami 
nearly 0 feet In depth from the top full 
flow water level to the center of the curve 
ut the bottom This will carry water for 
the irrigation of 125,000 at res of land, and 
Its d Isobar go capacity la 900 cubic feet per 
j aetond The eastern end Is between 4 
and 5 feet lower than the western end, 
causing a grade for the water flow 

The flume, which 1 b 5 inches in thick 
utqjs, la suspended between horizontal 
girders, the whole being supjiorted by a 
reinforced concrete trestle made up of 
two Mupn of columns which vary In height 
according to the contour of the valley 
The maximum height Is 60 feet 

At about 3 miles east of the town of 
Brooks, tht rite of the aqueduct ts crossed 
bj the mnln line of tho Canadian Puclflt 
Hallway The track la at such an elevn 
tlon that sufficient room for the flutut 
overhead could not be found A siphon 
under the track wnw then fore necessary 
At the west ride of the track the curved 
form of the flume is continued round u» 
til a completely circular pipe la made 
which dips at an angle of about 40 degrees 
and enters the ground, which It traverses 
under the rails at « slight depth for a dls 
tanee of about 55 ftspt, when It rises again 
to the original level and reverts to the 
original form This siphon U 0 feet 9 
Inches In diameter at the smallest and 12 
feet 8^ lut hes at the largest 

War Game—IV 

(rrmriwrifd /rom pay* 384) 
ways pose for us iu order to give us a 
chance to take careful aim There Is an 
other reason for such an order the ut 
tack should be concentrated on a certain 
point to assure decisive mu cess for the 
offensive 

When Colonel K ga\o the ‘direction 
as the bridge, it meant that the space of 
action for this Hrst Battalion was re¬ 
duced to a limited front on the field of 
action 

The necessity of the supjtort for the 
Artillery Is so clear that it needs no spe¬ 
cial discussion. 


down tfodi* art tir* 

bat by * dwH* ftAwat* Art, Add, 

finally, jwwet 

of a withering fltw* thtWbUMr <* powet 
begin* to la** tha tfefaqfyr, to 

taka the olfwite a*d strike Wd^ 

Xu out caae the tramerteal onpeHortty 
of Colonel K»a deuchmept U arMent He 
has one Battalion apd 4 platoon of En¬ 
gineers, more troops, a* well 4s a superi¬ 
ority of the Cavalry, at his diiposal. He 
feels himself the stronger, end he has 
the conviction that, through an offensive, 
he will accomplish the task of securing 
the bridges across the Nehamlny Hirer 
above Pottstown. 


We will now join the enemy forces a nd 
consider their problems. 

Lieutenant-Colonel LC, on Chester Hill, 
close to the railroad, commander of the 
invading force, has many difficulties to 
overcome in regard to the land, topo¬ 
graphy, etc. 

He has, however, a great deal of in 
formation Concerning the strength, the 
composition and the mission of Colonel 
K s detachment Furthermore, he Is In 
signal communication with a patrol on 
Paoll Hill, which informs him that st 
10 80 AM. strong enemy forces were 
nearing Norrlsville from the south A 
staff officer arrives at 10 60 AM. from 
the north with a message that a regiment 
of caval ry is at that moment passing 
Ureenvtlk to reinforce Colonel LO'S de¬ 
tachment 

At this moment the combat la already 
In Its first stage 

Lieutenant Colonel LC receives orders 
from his headquarters to hold Tlmtum 
< reek line till 4PM, and if enemy Is 
not shaken then to retire toward Green 
vllle Considering the perspective which 
nIiowh the layout of the country very 
tlearlv and the developments of the bat 
tie at 11 80 AM and also making a 
study uf the map to find an advantageous 
point for the counter offensive we shall 
consider the following questions 

Qm ition 4 How much force will Lieu¬ 
tenant-Colonel LC put in the firing line’ 

Question 5 Where will he place his 
reserve? 


Conrider hero the point which will be¬ 
come the center of the offensive action. 

Question 6 Where will the Artillery 
be located? And why? 

These questions u 111 be answered In the 
next Issue of the Scientific Autocar 
***** 


Answers to Questions in War Game III 

Question 1 See map where route of 
returning outpost Is marked 


The reserve behind the center Is, to use 
a striking simile the cards with which 
we play the game, to gradually bring for 
ward the line of attack. While the re 
serve behind the right flank is the highest 
trump, which, If played out In the right 
place and moment, will bring about the 
final results. 

Questions 


Question % The order given by the 
commander of the outpost Battalion would 
be as follows 

" The enemy is advancing on Pottstown 
Our detachment shall march immediately 
to Pottstown 

“The outpost Is relieved It will as¬ 
semble at Railroad bridge and take Its 
place In rear of column 


Qae#«oi» t i considering Colonel K’s 
order formulate an order as though you 
were the commander of the First Bat 
tallon. 

Question t Captain 0 receives the or 
der to lead the covering detachment to 
relieve the Cavalry How will he pro¬ 
ceed? What will be bis chief aim as 
Flank Guard? 

Questtow 5 Make an enlargement of 
the field of action on a scale of 6 Inches 
to a mile Draw or mark in with pine the 
position when the First Battalion opens 
fire Locate the reserves, Artillery, its 
support 

The Defensive Combat 

The stronger man u not always the 
offender, nor 1* the stronger general oJ 
ways on the offensive* Back of all suc¬ 
cessful defensive operations must lie the 
spirit which watches for the opportunity 
to take the offensive to deliver a crwfr 
lug blow when and whet* it la least ex¬ 
pected, and with tfee greatest poeetble 
force. 

The chief advantage of the le d to Hdye i 
Is the choiMW to hotf a iMtaikdto&r TO*’ 
star foroe at Uuf.ttik.Mflf affl* ^ 


guard 

H I shall be near bridge ” 

Question J The bridge was Mown up. 
Question 4 Under the circumstancea, 
the advantage* offered by the occupancy 
of the hill across the giver demand that 
the Detachment commander exert every 
effort to secure and bold auto 
Question S The SattoUOft, offer dis¬ 
embarking from train Is still over tw* 
mile* away fkom top of Lookout Hill 
This means a march In the dtrednozi of 
the enemy Therefore, the first action 
must be to take security measures by 
sending out an advance guard 
Por the time being, the Battalion is « 
detachment and must act as supfc how¬ 
ever, toe nearneps of the enemy makes lt 
Imperative that the advance bo mads 
With treat cauttpu, and to this end * ** 
w«d movement lu.lloe* offer tosp« 1 

*S3*!*£.'sSiFStir!^: 
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Patents 


TUOC HARM 
OKMM a 
CdBYRlOMTSAO* 


in 

• pa tnd C.»frl« 
MrttHiMd Fowl 



tpaacurin* i 
hwttlfaw. 
r*ftatar«d. 

•atoaaeared 

k Wfmm OpWoa m to the probable patent* 

_Utr of an Invention will be readily fiven 

to apy inventor ruroiehlna u* with a model 
or fkatch and a brief description of the 
i In qoeetioo Alt common lost lone are 
ooofldantlal Chur Ha*d-B»«k on 


duty of an Invention wlU be r« 

> any inventor ruroiehlna oe wl 
• fketcb and a brief deecrip 
ce In question / ‘ 
tlr confidential 
inta wUI be eent t 

Onrs ie the Oldest agency for eecuiiny 
patent* It was established over seventy 

years ago. 

All patents secured through us are de¬ 
scribed without cost to patentee in the 

SsliaHffa A merits. 

MUNN A CO. 

SUBraadwar WadhA NewYark 
BraaeA Offlut «W F StrmL ft C 


Annual Subaoriptlon Rates for the 
Scientific Atnarfoan Publication* 

fiubsoiiptkm one veer 93.00 

Pottage prepaid la United State# end p ossssrio ns. 
Mexioo, Cuba and Panama. 

Subscription* for Foreign Countrioa, one year 

postage prepaid 94.00 

fiubsaripfelona for Canada, postage prepaid 9.70 

The Scientific American Publications 
Scientific American (eetabllshed 1840) 93 00 

Scientific American Supplement (eeUbltabed 

1870) 5.00 

The combined subscription rates and rates to foreign 

countries. Including Canada will be furnished 
upon application. 

Remit by postal or express money order bank 
draft or oheok. 


Classified Advertisements 

Adrertldag in this column i* 70 cents a hne. No lees 
than four nor mors than 12 lines accepted. Count 
seven words to the line All orders must be accompanied 
by a remittance. 


AUNTS WANTED 

AO KMT*. 800% Profit. Free Sample aohl an-1 SiItm 
tigs letters for store front* and office windows. Any 
one can pat on. Big demand everywhere Write today 
for liberal offer to agents. MeteiUo Letter Oo Unit 
Clark Btreot, Chicago USA 

BUSINESS OPPORTUNITIES 

IP TOO WANT TO MAWCKT, develop, finance or 
promota anything, anywhere, we can help you For 
further particulars and adviee nddnss Bureau of 
iBlonuUoo.St Louis Mo 

WANTED 


LAUGH central, station oompawt in mid- 

DUC WEST offering tsoaUant opportunities along englnssr* 
tog and oomaMreUlunas is seeUng appUeanto In Its drafttas 
room on eUemoel oonetructloa of swltcbboerda and sencral 
layout of central and aabatatkm design in connect too with 
ineteUatloos of large turbo-seneraton aynehroaoaa con¬ 
verters and transfcrmers. Prefer appOouti* who have 
comptoted lour year etootrleal or engineering oourw but 
men who have had one or two yean of noil#** training sup* 
ptemeoted toy additional study and experience since Iraylo* 
MhooTmay Qualify Salary range# from *70 00 to nooO 
per month (fapMKUnc entirety upon the qoallftcatlona of 
apptteams Men who have had walhing with tide company 
In the drafting department are later transferred to porittem 
in the tasting de p a rtmen t and these who wish to seek oo«- 
nuretal work are given an opportunity to enter Into new 
Maes finds. In replying risasa give ooowtaw Informa¬ 
tion as to age quallflcatkins and eeperienoe and minimum 
salary oouMared Addreee repUee to AppUeanta. Bos 
m New York City 

EDUCATIONAL 

FREE TUITION BY MAIL-Clvtl ftervtee^ Normal, 


INVENTIONS MARKETED 

TOUR INVENTION may come within cur Labora¬ 
tories 1 work ]f so our Business Department will oooetderlt 
Copy of patent with stamps for return will rece i ve prompt 
attaotim MoCoralek Laboratortea, Dayton, Ohio 

PATENT TOD DALE 

PATENT FOR SALK COVERING MACHINE de¬ 
signed to saw waste fibers In pulp and paper ssuis e*v 
eral ta susBsssful operation For further particulars 
“ sR V Khtastoury Hinckley New York 



(foil A* Flank Guard* are automatically | 

plROOd 

Question 6 800 diagram 

Question 7 See diagram 

Onunfipow si Importance 

Colonel K’b detachment ban advanced 
1,000 yard* toward the defensive line at 
Ttmcum Creek 

To simplify matters, we shall call Col 
onel K’s detachment from now on M the 
Blues,” and the enemy, coming from the 
north, ** the Reds ” 

The Reda have developed a withering 
fire, and with the effective work of their 
Artillery on Chester Hill, forced the 141 ues 
to Mow advances However, on their right 
flank under cover of Pine Forest, ttacj 
push forward to 500 jardn’ distance and 
with tbo reserves, arc getting ready to 
make another rush before attempting the 
assault on the Red’s left flank 

At this moment orders arc received 
from Colonel K who directs the combat 
from Argus Farm, to hold the edge of 
the forest ami not to attempt the assault 

At 1 o’clock the left flauk guard re¬ 
ceive* the atta<k of two squadrons of 
Red cavalry from Lebanon Forest, and is 
swept away 

At this time Red reserves are thrown 
Into the line on Tlmcuxn Creek and their 
Artillery directs a furious Are on the 
center of the Hlues 

e e * * * 

Tile further developments of the com 

bat will be worked out In War Game V 

The Extreme Ranges of Modern Guns 

(Concluded from page 370) 

the smooth progretm of the modern pro¬ 
jectile with its pointed head, and that of 
a projectile with a perfectly flat head 
The relativelj huge bow wave of the 
latter is to be noted as well a* the wave 
preceding it The two figure* illustrate 
well the advantage of a projectile with 
flue lines, and the comparison is like 
that of a stow with a rating jacht 

The head shown in I* Ig 2 offers but two 
thirds of the resistance incident to the use 
of a head like that shown In Fig 1 while 
that In Fig. 8 offers but one third of that 
shown In Fig 1 and but one half of that 
shown In Fig 2 It Is at once seen that 
the resistance hHs been reduced to one 
third of Its original magnitude by actual 
improvement in the shape of the poiut 
alone The reason for this is that the 
rifling of the gun causes tho projectile to 
spin around Us axis like a top, and this 
action causes it to present Its head alone 
to the air 

Air resistance 1* pn>|>ortioiml to the 
density of the air, and If the density of the 
air Is diminished tho resistance of the air 
Is proportionately reduced Due to great 
Increase in ruuxMe velmitles aud to the 
reduction of the resistance of the air by 
Improvement Jn the form of the projectile 
It 1* now possible with large angular ele¬ 
vations to throw the projectile to very 
great height* as It dewrlbes Its trajectory 
The air a* is well kuowu become* rarer 
as the height above the eurth’H surface In 
crease*. More than half of the entire at 
mosphere lie* below a height of 4 mile* 
and nine tenth* of It within 10 mile* 
Calculation *hows that when In describ¬ 
ing It* traje< tory a projectile ascend* to 
a maximum height of 6 miles, the average 
air resistance in the trajectory I* reduced 
one half, and that when the maximum 
height 1* 12 mile* the average air reMat 
once In the trajectory is only one fourth 
of what it 1* at tho surface of the earth 

For auch au extreme trajectory a* out 
with a maximum height of 12 mile* the 
mean resistance 1 * tberefor^only about one 
tenth part of what it would have been fok 
a projectile of the old pattern showy In 
Fig 1 with a flat trajectory Modern con 
struct Ion has made possible a trajectory 
in which the resistance no longer pre¬ 
cludes a dose approach to the trajectory 
of unresisted motion. 

The conditions of attainment of «uch 
ranges are exceptional; and for other ele¬ 
vations and lower velocities, such as are 
usual in practice, the range in air Is 
•Mdmn more than half of that for un- 
rsMsted motion with the same elevation 
a** vefedtr* 

L m ft* M ** 


“Sanatogen, mind you, is 
not a mere stimulant —” 

Between stimulants and tomesthere’a avast 
difference The stimulant ptck3 you up, only 
to drop you again almost asqmcklv The tonic 
gives you a benefit that is moie lasting 
Fvcn between tonics thcic i* a \a*t difh r< nee J be 
urgent need has bet t\ for a. tome dial wnvdd n it only- 
restore but which would add to the bod\ \ury ttuin 
*nd atibatatuc by stormy up a reserve fund of i ner^y 
upon wludi to draw during periods of unusual i train 
It to meet this need that Sanatogen was created 
—-a union of purest protein and organic [ liobphorus 
How well it has Idled this neid mu (an judge fmin 
the cnthuKUHtu prane prven it !>\ w> in m\ farn ms men 
and women a«, for example John Burroughs Col 
Wattcrson \rnold Bennett, I adv Somerset, etc and 
from the unique endorsement pan it bv nw re than 
21 000 ph) simn« under whost lonqx t< m obstn iticrn 
Sanatogen Iuih demonstrated itt> true tonic value 

As Richard I.e Galliennc himself a grateful r 
of Sanatogen, writes 

"Stiuioftn U no ff*t-w#ll-aulck r*m#dy It pro- 
f— — no dUhanMt poMibUItU* with natur*. I 
do** not lift you upon# moment to l#*v# you (nth# 
lurchtbanut But »#hmt it do## it do«# for food/ * 

So jou may be iturr that 
when you accept Sanuto- 
gen’s tonic help vou are re¬ 
ceiving bencht 

SanatOf*n la aold by food dnif 
mrywhara, In »bw from 
914)0 up 

Grand Prii* International 
Conartijof \{eduine 
London Jptj 


for "77w Art of LMng/ p a charming booklet by Richard Le Galflenne, the popular poet- 
author, touching on Sanatogen ’0 kindly help, and giving other mteretting aids in the quest 
for contentment and better health TTie book 10 free Tear this off aa a reminder to write 
THL BAUFR CHEMICAL COMPANY, 28 G IRVING PLACE, New York City 
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“The Call of the Road” 

Come brother—wake up Sniff the air and you will find 
that the thrilling breath of Spring is already there* 

Look about you Sense the newness — the fresh- 

ness —of it all See how the laggard step of i| 

thi crowd has quickened into a full swinging 

stride H 

See those tars 'break at the traffic officer’s 
whistle V\ nteh them come down three or 
four ahrnsl it the getaway ” He'ir the 
shrill merry note of the sirens and the good ^KK- 

natured chaff of the drivers 
This means Spring This means the “open sea- 

son This means Tounng at its best • 

Surely you arc not going to be “ left behind ” H 

this year Surely you are not going to keep 
the wife and kiddies indoors when all the 
world is hiking far afield 
Perhaps you alread> know it—but what you need 

is a big, handsome, sturdy Paige 4 Six-46 ' mP* , i. U 
Nothing less will completely satisfy you—nothing - 

more is necessary for any man no matter V ; . ^ , 

how wealthy he may be 

So, don’t hesitate—don’t procrastinate ML 

Tell the stenographer that you will be " out ” for 
a short spell and hustle right over to the 

Paige dealer Tell him your troubles—and i*’f| 

let him prescribe 

Palgs-Dstroit Motor Car Company 

ItllMdUmlir ^ 1 

Detroit, Michigan 

Hw tw d* Mt4» ISM _ ! 

MiM ila-44 IJM 1 jJSl 
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Down in Mexico 

things have happened 
and are happening that 
every American should 
know about. James 
Hopper is down there 

studying conditions and prepar¬ 
ing a series of vivid articles on 
the state of affairs across the 
Rio Grande. The first of these 
stories will appear in the April 
15th issue of 

Collierls 

TBS AATIONAX WMUCUr 

416 West 13th Street, New York City 


tempting to realise In practice tbo <*R 
ranging possibilities referred to abort. In 
the first place* what la called 0 rvHon lb a 
great obstacle to the practical attainment 
of very high velocities Erosion constat* 
In the wearing awav of the rifling of the 
gun due to the great amount of heat and 
the high pressures Inseparable from the 
attainment of great velocities Erosion Is 
more troublesome In large guns than In 
small ones. Even with velocities In com¬ 
mon use guns are often re lined, or have 
the Interior of the gun renewed, and this 
Is a process which consumes time It la 
to be expected however, that science will 
eventually find a remedy or even a pre¬ 
ventive for this troublesome disease of 
guns, 

A second consideration limiting the 
practical ranges of guns lies in the fact 
that at sea and on the Henooast, where the 
largest ami most powerful guns are used, 
the curvature of tho earth actually hides 
the enemy at extreme ranges, such aa 
thoae referred to above The scattering 
of the shots at such ranges would make 
the chance of hitting far lew® than one In 
a hundred. 

Elevations of 30 deg with muaale 
\elocltiea of between 2000 and 3,000 feet 
I>er second ore, however consistent with 
present practice, the object being to at 
least equal the ranging power of the 
enemy 

The bombardment of a distant city from 
a position on land would justify the em 
ployment of any gun at Its maximum 
range. Here the target is* sufficiently 
large to receive a majority of the shots. 
This explains the fall within the city of 
Dunqwrquc of shots fired from a point 
21 miles away 

Below ore given the values of the curva¬ 
ture of the earth In feet for a number of 
different ranges 


Rang*, 

Cum to re, 

Hangs, 

Curvature, 

miles 

feet. 

mile*. 

feet. 

0 

17 

80 

000 

10 

07 

80 

817 

10 

iso 

40 

1 067 

20 

207 

40 

1 800 

26 

417 

00 

1,007 


Thus at 20 miles, it would be difficult 
to see even the top of a ship’s mast from 
ordinary heights on shore and the ships 
would have the same ditficulty in seeing 
their targets, whether the- latter be ships 
or forts 

That very great ranges In air are prac¬ 
ticable for various velocities and projec¬ 
tiles may be seen from the following 

Gun, , -Range* in mile*.-•> 

Velocity 2,000 iJOO 8,000 3,200 


Gun. 
Velocity 
10-inch 
16-Lnih 
Gun 
Velocity 
10 inch 
10-inch 


2j0€O Vj800 BjjjOO 3j20u 

27 81 87 48 

— ■ ■ - Ranges In miles*- -n 

a,400 £000 3,800 4,000 

s a h H 


The greatest heights to which the pro¬ 
jectiles ascend are 

Gun *-Height* in mile*.- 

Velocity 2,000 2 800 8,000 8,200 

10-lncb 7 8 10 12 

10-loch 8 9 11 18 

Gnu r*-Heights In miles,-- 

Velocity 8 400 3 000 8 800 4,000 

10 inch 14 18 18 20 

10-Inch 15 17 18 22 

From these figures It is seen that firing 
21 miles as from Nleuport Into Dun 
querque Is feasible with a lO-lnch gun 
with a projectile weighing 550 pounds and 
a raurale velocity of 2,450 feet per second, 
while a 16-inch gun could perform the 
same feat, using a projectile weighing a 
ton, and with a muude velocity of only 
2,250 feet per second These weights of 
projectile and muxzle velocities are In 
common use to-day, and the monte velod 
ties are rather below than above the 
averuge requirements of the present 
In the same way it is seen that firing 
across the English Channel Is entirely 
feasible, with a suitable gun and mount 
By the use of lighter projectiles, greater 
velocities are attainable in the same gttn, 
and a range of 85 miles with an elevation 
of 40 deg is entirsly possible with the 
most powerful gun* In use in the world 
to-day 

On the other hand* guns made for the 
mere purpoee of attaining velocity and 
range and without regard to the con¬ 
tinued effectiveness of the gun er the ex* 
plosive power of the project#** may at¬ 
tain almost any rang* Iritbtn tfce Itatfft 
or unresbto* tpottaffe'&• ▼ efocft r #4 j 

Such ttth tMsjjM&ffilHL 

It* 
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Founded by Max Jagerhuber 

rdn 1899 

Recognlied by the fotemoet 
wholesale end recall merchant* 
aa the etaodaql authority att 
textile fabric*, thrir faahkxu, 
color* ana distribution It^wo- 
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ant subject* pertaining to the 
trade, and contain* more Inter¬ 
esting and 
•ketches end i 
other publication. |a 
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wore out hr arottta, and the light pro 
iectUet would hare small explosive 
aged. 

The extreme ranges tabulated for tra 
jectorlre In air are of Interest not only 
as showing what it already possible, bat 
as Indicating that In future they may be¬ 
come practicable and usual. It is entirely 
possible that erosion may eventually be 
greatly reduced or even obviated, and In 
dicotkma are that the form of projectiles 
will be still further Improved The strides 
of the last half century in gun construction 
have teen more remarkable than would be 
the steps now suggested as possible. 

It is not extravagant, then, to assume 
that, at the proper time, these extreme 
ranges will bo realised without undue 
sacrifice of the effectiveness of gun or 
projectile. 

Conveying and Applying Concrete 
by Steam 

(Concluded from peg* 870) 

Irregular The small sire of the tunnels 
would have made the use of ordinary 
fOrzna inconvenient Hand work would 
have been difficult because of the uneven 
ne»s of the surface Apprehensions were 
entertained even as to the Bteam method 
It was thought that the heat and the ex 
baust steam would create difficulty in the 
small space However, a steam boiler was 
brought into use on the surface and the 
combined mixer atomiser added to the 
surface equipment A rubber hose con 
veyed the concrete down Into the tunnel 
and to the point of use No especial dlf 
Acuity developed and the work was sue 
ceesfully carried out, the distance of 
transmission running up at times to sev 
oral hundred feet The same railroad has 
Used the steam method In repairing dlsin 
tegrated places on concrete retaining 
walls The chisel was employed to clear 
away defective concrete No trouble was 
experienced in putting concrete onto these 
vertical surfaces Here wo have what ap¬ 
pears to be a very considerable advantage 
Forms may often be dispensed with in 
vertical work and even In overhead ap¬ 
plications The New York Central Bail 
way utilised this procedure quite recently 
In giving a white coating to certain parts 
of the concrete substructure of the great 
Grand Central Terminal In New York 
City Here It was not a question of concrete 
but a Portland cement mortar consisting 
of one part cement and three parts crushed 
marble. The mortar web sprayed on in two 
or more coatings of about % inch each 

A more considerable piece of work was 
done by the Chicago and Great Western 
Kailway In the restoration of an old tun 
ncl half a mile long The bore passes 
through rather unstable material contain 
ing more or lees water Originally wooden 
timbering bad been used Later on a 
brick lining was put in place Inside of 
this The cross section available for use 
was In this way cut down to Just about 
the limit A great deal of disintegration 
took place with the passage of time, this 
disintegration arising In part from freeing 
and thawing In short it became impera 
tlve to restore the stability of the con 
structlon, especially in the roof It was 
highly desirable too not to take the tunnel 
out of service. All the conditions conspired 
to make this a moat difficult problem 

The steam method was applied, but this 
time upon a movable construction train 
which could be run in and out of the 
tunnel at a moment's notice A flat car 
just back of the tender provided for the 
machine Bteam came from the locomo¬ 
tive. The transmission line was carried 
back onto a second car Here a platform 
20 feet long and 4 feet high supported a 
track on which a carriage could be shifted 
a distance of 10 feet by a hand-operated 
windlass and rope. On the carriage a 
nogsle holder was set up This was mov 
able In such way that the nossle could be 
swung through an are lying in a trans 
verse plane The holder was swung by 
m«*u» of a small steam engine The 
transmission line was flexibly connected 
trtth the nossle. There was a box car to 
the tear which was utilised to support a 
pj*tfbrm and ratty* for the man cleaning 
surface preparatory to the application 
The whole train could 
* ty#3(>oomottT*t thn 
fat 3*. windlass *p# 
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J-M Roofing* 
inclodo « 

[ M As be* tea Built- 
' for flat roofs— 
l As be* to* Ready 
for sloping roofi— 
J-M 1 ransite Aibea- 
to* Shingle* for resi 
dence*—J M Regal, 
rubber-type roofing 

J M Aabtito* Roof¬ 
ing* art examined, 
approved, classified 
and labelled tty Jhe 
Underwriters* Lab 
oratories, Inc , on 
der the direction of 
the National Board 
of hire Underwri 
ten 
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Asbestos Roofings 


Permanence plus 
Protection 

\ X/HAT steel construction has done for 

VV building, JM Asbestos Roofings 
have done for roofs—made them safer, 
stronger and more permanent 

J-M ASBESTOS ROOFING for industrial 
purposes is the imperish¬ 
able all-mineral roofing 
used on many of the 
world's largest struc¬ 
tures. It resists all the 
elements, never needs 
painting or coating 
and lasts indefinitely 
11 is permanently fi re- 
resistant, takes the 
base rate of insurance 
and can be applied to 
sloping surfaces as 
readily as to flat, 
assuring maximum 
•erylce «t minimum ^ ^ 

COSt Ji mil timitt mp Qruhuwu 

Bur, turn V O Arxh u 

Safer Shingles for the 
Nation's Homes 

OALKM, Massachusetts, paid $14,000,000 to learn 
O the folly of the inflammable roof Pro tec t your 
borne with a roofing that is everlastingly fire proof— 
J M TRANSITE ASBESTOS SHINGLES. 

These shingles not only take the base rate of fin in 
surance by anbrdfrig positive p rotection from sparks 
and flying fire brands, but c o mb i ne true artistic beauty 
with unequalled roofing e con o m y They never warp, 
curl or split but actually toughen with age Lighter 
and less expensive than tile or slate, coat Attic more 
than ordinary fire-inviting wood shingles. Eaafiy 
t, roofer 


laid by your carpenter, 


or slater 


J-M Roofing Responsibility 

is back of every J-M Roofing sold and is a voucher for 
satisfactory performance whose intrinsic value is evi¬ 
denced by Johns-ManviUe Roofing Registration When 
you lay your J-M Roofing you can register it with this 
concern which in its fifty years of commercial life has 
not refused the satisfactory adjustment of any reason¬ 
able claim 

BVffa noarost J-M Branch about your roofing requirement*. 
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Patriotism 

Po jou stand for Patriotism? 

If you do, you will be interested to know 
that THL GUI LOOK. has just issued s 
hulc four page circular containing a brief 
address on Patriotism by Lyman Abbott, 
* The balute to the Hag, * and several stan 
zas of America and the Star Spangled 
Banner 

This leaflet is intended for general distri¬ 
bution among the people of the United States 
in an endeavor to stimulate their enthusiasm 
and interest in their country its present wel¬ 
fare and its future it may be used in the 
schools, in the churches, inserted in your 
daily mail, given to your friends,—in any 
way that will serve to bring it to the atten¬ 
tion of the American public 

A pound package containing about 250 will 
be sent upon request, postage prepaid, to 
anyone upon receipt of twenty five cents to 
coVer the actual cost. Single copies free oa 
post-card request. 

Orders should be sent, with remittance, to 
Arthur M Mone, Assistant Treasurer, 581 
Fourth Avenue, New York Gty 
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Cave Life or Civilization 


Civilized man it distinguished 
from the cave man by his habit of 
co-operation 

The cave man lived for and by 
himself, independent of others, but 
always in danger from natural lews. 

To the extent that we assist one 
another, dividing up the tasks, we 
increase our capacity for produc¬ 
tion, and attain die advantages of 
civilization 

We may sometimes disregard our 
dependence on others But suppose 
the farmer, for example, undertook 
to lrvo strictly by his own efforts. 
He might eke out an existence, but 
it would not be a civilized existence 
nor would it satisfy him. 

Hd needs better food and clothes 
and shelter and implements than he 
COtxld provide unassisted He re¬ 
quires a market for his surplus prod¬ 
ucts, and the means of transporta¬ 
tion and exchange. 

He should not forget who makes 
his clothes, his shoes, his tools, his 


vehicles and his tableware, or who 
mines his metals, or who provides 
his pepper and salt, his books and 
papers, or who furnishes the ready 
means of transportation and ex¬ 
change whereby his myriad wants 
are supplied 

Neither should he forget that the 
more he assists others the more they 
can assist him 

Take the telephone specialists of 
the Bell System the more efficient 
they are. the more effectively the 
farmer and every other human 
factor of civilization can provide for 
their own needs and comforts. 

Or take our government, en¬ 
trusted with the task of regulating, 
controlling and protecting a hun¬ 
dred million people It is to the 
advantage of everyone that the gov¬ 
ernment shall be so efficient in its 
special task that all of us may per¬ 
form our dqties under the most 
favorable conditions. Interdepend- 
snce means civilized existence 
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the nossie laterally by the Uttlesteam eu- 
gins. Ope sstttug of the train twneltted 
application of concrete to some WQ aquarb 
fee t of surface. The concrete was sum 
on the formula 1 .3 % the coarse aggregate 
consisting of pebbles. 

When spraying begins, some ef the 
coarser material will not adhere, the layer 
of cement being at the moment insufficient 
In thickness. Bat these coarser pieces are 
thought to perform a very useful service 
by battering the finer material Into the 
surface As the coating gets thicker, 
larger and larger pieces adhere. Those 
which fall off may be recovered and used 
again 

Wood Wm*o 

{ConcluM frompttg* S83) 
inches square, often larger Ail were sold 
as kindling from the plant at, perhaps, 
one sixth Of the cost price, or used in the 
plant itself as a fuel, whose value was 
from one third to one half that of low 
grade bituminous. It has been carefully 
proved that wood waste In the wood-using 
plant Is seldom less than 10 per cent of 
all material purt based, it is often as high 
as 30 per cent But in the factory, wood 
waste, for most practical purposes, stops. 
Indeed, there Is little more to waste, 
though in different parts of the country 
there are some special wastes—as in the 
early turpentine orchards, where Improper 
'* boxing K is said to have ruined for com 
mercial purposes one fifth of the forests 
worked, and the tanbark ope rations 
which continued for many years in hem¬ 
lock, operations where the bark was all 
carefully peeled and taken, and the trees 
were left 

Wests as a Whole, and Its Effect 

Wood left in the forest, from branches, 
tops, chips, stumps, and sawdust, was 
fully one third of the tree, the mill took 
one third of the log as sawdust slabs, 
and trimmings, the factory one fifth of 
the board as sawdust, seasoning, shav 
ings, edgings. And defects. Practically 
30 per cent of the tree will appear lp the 
finished jkoduot This proportion may 
vary with States, it does not differ much 
for the country 

We could better afford it if this were 
all, but in the forests where this material 
had It* source, there Is, perhaps, no pro¬ 
vision for another crop, at best, one mark 
cdly inferior The land, if In the hills 
or mountains, la probably abandoned with 
little effort toward its improvement 
through cultivation The cost of floods 
has never been really worked out, though 
now and then, a* recently in Illinois, 
comes an account of one which does a mil 
Hon dollars' estimated damage, destroys 
railroads and buildings, a few lives, and 
inundates perhaps a hundred thousand 
acres of rich farm land Probably $60,- 
000 000 to $75,000,000 is being lost to this 
country annually through the poor Use 
or absolute disuse of millions of acres of 
cut-oTer lands profitable only for the 
growing of trees There are now some 
16600 square miles of land, 0 0 per cent 
of the country's total area, once fertile 
enough, but at present In abandoned farms, 
6,100 square miles of which, after unskill 
ful cultivation and final abandonment, had 
further to be ruined through soil erosion 

The wastes of factory and mill affect 
ns most directly in a financial sense, 
those of the forest, so long as forests are 
reckoned an attribute of successful na¬ 
tion a* management and welfare, must be 
long reaching In their benefits or Injuries. 
Small blame attaches to the lumberman. 
He has been an Instrument throughout of 
trade necessities and economic situations. 

Lights His Pips Electrically — William 
H Fulton, of New York city, In a patent 
1167771, describes the defects In the ordi¬ 
nary tobacco smoking pipe resulting from 
the distillation of the moisture on ac¬ 
count of the air being drawn 4owa 
through the ttnburnt portion of the trik 
baooo and daimi this win be strtjed by 
Igniting the tobacco Initially at tfet btf- 
tom of the bowL To do thlb he pMttdjb; 
at the base of the pipe bowl an 
conductor whMk Je o asr g fe cd bya 
connected a*to ax e l e ctric lamp 
that a* the ptpe UWag lighted ttr 
Hof L 

tobacco Vptftltff 
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Diamond Holder 

The up-to-the-minute Holder-~with six 
points and n “shock absorber ’* Worth 
knowing about Send for circular 
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He Invented the Periscope—A Fortune Was His—Then 

What all the naval experts of the world could not devise this “rolling stone” invented. 

Then, though his invention was a success, though no one else had attempted 
such a device, Fate stepped In to rob him of it His dream of wealth was shattered! 


M organ robertson proved 

that truth was far stranger than 
Action when he wrote for the 
Saturday Evening Post the story 
pf his own life. Take, for In 
stance, his inventive side. No one has 
written a romance of industry that com¬ 
pares with Robertson's experiences in in¬ 
venting the periscope. 

Robertson had gone to visit a naval 
Officer, to secure material for a sea-story 
The officer took him on board a submarine. 
Uet the sailor-author continue the story 1 
"WWle in the lower part of the little boat 
the lieutenant in command showed me all 
Its workings. It was a great day for me. 

"The one thing we need/ he said as we 
came up. Is an apparatus 
by which we can see 
what Is going on above 
without having to rise.’ 

"'Jn other word*’ I 
added. If you coukllook 
into » pm down be* 
low, and, by a series of 
refteefions, be Tbls to 
yfowtteeimpuiidfogsi^ 
face of the wato above, 

R would then make the 
a 


submarine the moat powerful of battle 
ships.* 

41 Exactly' 

"Then 1 am going to Invent It/ ! de¬ 
clared, and I left him, knowing absolutely 
that it could be done. 

' At that very moment, though I did not 
know It, a Frenchman, seated at hU desk 
In Paris, was Innocently devising a fantastic 
yarn that was destined to deal me a crush 
tag blow—from which I never recovered. 

“It was at the expiration of a year of ex 
perimenttag I suddenly discovered that, in 
addition to other lenses, a cone-shaped 
glass placed In the end of the tube would 
do the trick of refracting the light rays as l 
wanted them I was beside myself with Joy 


Working night and day I quickly rigged out 
a model, and — Imagine my delight. It 
worked! I had solved the problem! 1 had 
invented the periscope! 

"f sat across the desk from the lieutenant 
as he unrolled my blue-prints, and I shall 
never forget the expression in hiseyes when 
he looked at the first one 
“ 'You’ve got It! he declared exultantly 
The cone-shaped tip solves the problem I 
congratulate you.* 

"ftold him I had applied for a patent 
'The lieutenant suggested to me that If 
I could live on fifty dollars a week his com 

r my would put me on the payroll so that 
might continue my experiments 
“It was In the midst of these happy mo- 


MAKING A DREAM COME TRUE 

Yon think this story trggk, Robertson's life was full of tueh tragedies. Though he wrote stork* that such msnuUnes as 
McClure’s, Saturday Evening Post, Harper’s, etc., eagerly aeeepted, he died poor, and left his frail little wife without 
an Income, It was these facts that led to the McClure-Metropolltan movement to gain him recognition and reward 
ms desire, when drtaig, was that the sale of his books would permit his devoted wife to live without want. 

Will the Amertaui public great him his last wish? That’s what we propose to find out YOU answer YFS when you 
send for this new four volume edition of Morgan Robe rtson ’s Works, together with a y« ar's subscription to 
MeCmre's Magasinri, Metropolitan, and The Udier World. WE will pay for the books. WF will pay the carnage 
charges on tbeps. WE will pay Mrs. Robertson a generous royalty—if you win pay for the magaainis less than they 
wools, cost you at the newsstands, and you may pay for your subscriptions in easy monthly payments. 


ments that the blow fell And this brings 
me back to the Frenchman and his yarn 
*1 he lawyers notified me that the United 
Stales Government had refused to grant me 
a patent on the periscope because a slo»> 
had been published, prior to my application 
in a French magazine, which had described 
fantastically the possibilities of an instru 
ment similar to the oik I had invented 
My hopes WLrc blasted Understand 
this Frenchman did not attempt an invtn 
tion He merely wrote that It was possible 
* My beloved periscope was now public 
property, and anybody had the right 

to proceed with Its development Though 
the submarine boat people had treated me 
generously, my devices were no longer 

needed I was out of 

a job Really l believe 

it was the saddest moment 
of my lifcwlu.nl wenl back 
to the typewriter and be 
gan to lav out a story 
Ahead of me I saw the old 
grind the weary rounds 
of the magazine offices 
the butcher ihe grocer, 
the landlord and the 
wolfr 



This HANDSOME 4-VOLUME SET FREE 

Four volumes of Robertson** selected stories are )ours for the ask- 
tag-stories for men who like scientific problems entertainingly 
treated, salt sea stories better than Kipling’s] pirate stories that 
rival Treasure islandj fascinating talcs of hypnotism] amazing 
studies of personality] stories of men and women In curious situa¬ 
tions* stories that lift you out of yourself, stories that bring ><m 
hoars upon hours of keenest enjoyment—nearly two score of them 

Tbs Morgan Robertson storks, embracing his best work, at* in four handsome 
doth bound volumes- 1.000 pages 1 nvw 300 000 words printed In mw «uy to-read 
type—tttks stamped In gold. Yon send only ten cents with the coupon After that, 
one dollar for tow months to pey for the magutnee, twelve months each at lew 
than retail prices, and that’s aflt The books are you* FREE. If you wish to pay 
SB at ones, asod onty RTS. U you prefer full leather binding, sond 15.75. Mags 
rinse may be sent to different sddisam It you it* at pwsrat a subscriber to 
efther magarioo, your subscription wfll be extended. 

The McCLURE BOOK CO. 
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Salem Mass, fire June 35 1914 A lap showing plant of Naumkmg Strom Cotton Co wh ie h was onkrdy destroyed jmth the 
exception of Storehouse No a etnforced concrete bmidmgk and Storehouse No. 10 The picture on the left shows Ster efmm 
No 1 su ounded by the rums of oike buddings On the fight upper the interior with contents unharmed torn Wired gposs 
window melted by the heat and interior shutter scorched by flames. 


Concrete Buildings Protect Against Fire 

W HEN the great Salem, Mass., fire destroyed in 
thirteen hours sixteen hundred buildings, valued at 

over fourteen millions of dollars, the destruction of the great plant of The Naum- 
keag Steam Cotton Company was the heaviest individual loss. Of all the build¬ 
ings of this enormous plant only two escaped destruction, and of these Storefypuse 
No 1, which was in the direct path of the flames, was practically uninjured. 

In a complete report of the disaster issued by the National Fire Protection 
Association, Boston, Mass., President Franklin H. Wentworth says: 

The only buildings in the entire plant that escaped destruction were No 10 Storehouse and No 1 
Storehouse No 1 Storehouse is of reinforced concrete construction, walls, roof and floors There 

are some small wired glass windows in metal sash, mostly fixed, which are protected in addition by wood 
tin-clad shutters on the inside of the building, hinged at the top and swinging vertically, and these wete 
held open normally by fusible links These links all melted and allowed the shutters to close Two 
stories of this building contained finished goods in cases, but although the building was exposed to the full 
force of the conflagration on the west side, so completely did the window protection do its work, and so 
well did concrete walls stand up against the flame that fire did not enter the building Not a sprinkler 
opened and the contents are intact The damage to the building is so slight as to be almost negligible, 
and while the wired glass windows in several cases suffered so much heat that they softened and bulged 
out at places and in one case completely melted out, yet the interior shutters withstood the attack, and 
did not allow the fire to enter the building 

THOMAS A EDISON said: “All permanent buildings which J shall erect tn 
the future will be butlt of concrete, as the results of our fire are a trtumph for 
this material.” 


The burning of the Fdison plant at Orange, New Jersey, Dec. 9,1914, offers again a remark¬ 
able testimonial to the fire-resisting qualities of concrete Due to the tons of celluloid, wax, 
iurpber and other highly inflammable matenals in the buildings the intensity of the fire was so 

great that copper melted iron fused, and the glass melted from the window open¬ 
ings In fact, it was estimated by a committee of men of high professional standing 
that temperatures in excess of 2500 degrees F were reached Six wood, brick aha 
steel buildings were entirely destroyed and the contents of seven concrete buddings 
swept out by the flames out when the fire had finally spent itself the seven con¬ 
crete structures with walls and floor slabs intact, stood amid the ruins of buddings 
of other types of construction ■* 
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A statement made by the officers of the Thomas A« Edison 
Co , says # , 

The salvage in machinery in the reinforced concrete buddings wSl be at least 
94% of thebuddings 87% cost of restoration of these buildings noth 10% 6ol$% w 
A 224-page illustrated book—■'faetaries and WanhtwSsef *$t 

free of charge to prospective buuoers Of factones fkdpSPOoeu» 
who write to us on their letterheads We will also 
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for H 

FOKIUMk 

*£ UsWml 













THE WAR GAME-V 



April 15, 1916 


Munn & Co., Inc , Publishers 
New York, N. Y. 


Price 10 Cent 










































* 1 ^ 




7 



A STATEMENT 

Concerning Final Drive in 
White Motor Trucks 


I N VIEW of the conflicting claims for this form and that form of final drive which 
now confront the purchaser of heavy duty trucks, this Company, as the largest 
manufacturer of motor trucks m America, deems it fitting to make a public statement 
of its own purpose and practice in the matter. 

White Trucks of over two tons capacity have always been chain-driven, and mil 
continue to be chaw-driven until sortie other form of final drive is developed in the future 
^vhich is more efficient or equally efficient In its present stage of development, 
worm drive will not be adopted by this Company, and White engineers riow see no 
prospect of its basic handicaps ever being sufficiently overcome to warrant its adoption. 


CHAIN DRIVE EFFICIENCY 

1 Whitv chain dmen trucks arc more efficient because 
more power is delivered to the rear wheels 

2 They require a smaller motor for equal load capacity 

3 They consume less gasoline getting as high as 50% 
more mileage per gallon 

4 They endure a higher road speed, perform mort easily 
on rough roads, steep grades, and in heavy going 

5 They pull loads out of chuck holes and over obstruc¬ 
tions which would stall a worm driven truck 

6 Tire mileage is materially greater because the unsprung 
weight on the wheels is so much less 

WHITE TRUCK PERFORMANCE 

Motor trucks have been in use long enough to accumulate 
a \olumc of motor truck experience, long enough for owners 
to know actual operating value They can compare one 
truck with another They have the records of perform¬ 
ance, and Urge users who keep the most effective cost 
records indicate the showing of those records by an over 
whelming preference for White Trucks, 


That preference is well known It is eloquently reflected 
in the fact that in total annual sales White Trucks pre¬ 
dominate two to one of any other make, and among many 
large users they predominate ten to one 

WHITE TRUCK PREDOMINANCE 
When a truck both 'outsells an> competitor two to one 
and commands a higher price—its competition is severely 
felt by trucks of similar design, so se\erely in fact, as to 
necessitate a change in that design to escape the brunt of 
parallel competttion This gives rise to new theories of 
construction, which are adopted to arouse fresh interest 
rather than to improve the truck, in the endeavor to 
divert attention from White 'performance 

At this late stage of motor truck experience there is nq 
need of truck buyers being bewildered by fads and 
theories Over and above the conflict of all theosy 
looms the solid fact of White Truck performance— longer 
life, more days in service, lower eventual cost f as attested 
by comparative cost records of numerous targe user? 
and by the fact that such users purchase more White 
Trucks every year than trucks of Any other make* 


THE WHITE COMPANY 

CLEVELAND 


ONLY GRAND PR1ZL for Motor Truck), Panama-Pacific I ntor notional SxponDon, Sin Pronciie* 
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By carrying the torpedo** Id * revolving cradle, bock of the torpedo tube If In powdblc to Are neverftl torpedo** In rapid nurcoiwilon while the oubmnrlne Is bcarlnd on the cut my 

THE “REVOLVER” TORPEDO TUBE FOR SUBMARINES 


The Rapid-fire, "Revolver” Principle Applied to 
the Submarine Torpedo Tobe 
By Edwin Carlo, Naval Architect 

C ONSTDBJlINfl the limitations of space which con 
trout the submarine designer, it Is only natural that 
the practice of Increasing the number of torpedo tubes 
should hare resulted in the adoption of 
an additional armament /Uted to the out 
tide hull of winner title 6, thus obtaining 
a combined armament of Inner and outer 
tubes of very doubtful efficiency 
The basic difficulty of increased of 
tensive power of vessels in which limited 
dimensions and compactness are of para 
mount Importance and essential for their 
handling, can only be adjusted by concen 
trating the torpedo armament within the 
%rotor-tight A*# In order that the arms 
lueqg may be easily controlled and speedily 
operated during the few Instants upon 
which a submarine may reckon to de¬ 
liver, successfully, a torpedo-attack. 

Torpedo-tubes are the sole reason for 
the egbtance of the submarine, but their 
emdgxqr is entirely dependent upon s 
primary tattkjat condition: the possibility 
of flrtag tentfedoea in a given position. V 

Owfcjgto the fcmited field of vision and f 
reduced under-water speed, the attacking / 
PQsitriStt of % submerged submarine must / 
be pt&ssttttytod When the boat la run f 
nlmr wtthe suiface and maintained While I # 

dl*i ft itftraa evident that oa^ the I 
jeering In the direction in I 
whWlihe attic* ha# bee# prepared dur- 1 A 

tag sgrtaoe havigatW, have a chance of \ 
fieHwia* is eaoceSSfW btaw. ft was only V 
1wtajmiWtadaed 

W m Wmi AvtateMW** *» X 

fhwH aJfc mjmntr” 


maneuvering under wafer so successfully as to bit three 
targets with four torpedoes. Wtlh the exception of this 
performance all successful submarines* attacks per 
formed during the present war confirm the tactical 
theory, based on the Rpetd and vision limitation 111 
herent to submarine warfare and this will no doubt 
dirat naval thought towards a more satisfactory boIu 
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tlon of the torpedo-armament problem In the near future 
In attempting smh a solution the features of tor 
pedo armament which need be considered aro the 
following 

1 The efficiency of torjanlo armament depends upon 
the number of toriiedcMH which can be discharged In 
rapid succession by a submarine running under water 
on the course pre-established during hup 
face navigation and followed when diving 

2 The primary offensive virtue of sub 
marines depe nds ujxm tin number of 
blows width can lie dell\ered In the 
shortest period of time in a given dlree 

I tlon and not upon the number of torpedo- 
tubes from whkh torpedoes might tie 
fired If the vessel could be handled In 
ordc r to alter Its course and change 
rapidly from one advantageous tactical 
position to other successive favorable at 
tucking positions The latter la the case 
with modern destroyers and Justifies the 
ample provision of torpedo tubes dls 
tributed forward aft and amidships but 
not with underwater craft 

3 As the high speed and the resulting 
tactical superiority of destnners Just if \ 

. a wide distribution of torpedo armament 

throughout the ship's length the low 
speed and tactical limitations of the sub 
marine emphasise the advantage which 
\ results from concentrating all offensive 
\ |>ow er forwu rd and within the water 
1 tight hull of the boat 

Jy I If these conditions are considered, sub- 

. I marine designers will find the engineering 

S\ f problem of fighting efficiency outlined by 

y / the military feature* which torpedo anna 
e I —J meat must embody 

l^r An attempt to solve this problem under 

the conditions stated above has been made 
^ by a revolving torpedo mag* cine and dls 

charging device illustrated by figures 1, 
2 and 3. 

As the figures show, tbs forward end 
(OeaelsM on page 4OS) 
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The object of thii journal it to record accurately and 
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are published elsewhere 

The Kriitor is glad to have submitted to him timely 
at tides suitable for these columns especially when such 
adit It* art at t'ompanied by photographs 


MUiUrUm and the Militia 


I N our issue of April first we discussed the finny 
MIIh before C ongress and the probable effect, good 
mid had, of their several provisions. Particular 
i (Torr was made to invite attention to the dauses affect 
in« the militia and to the dauger of creating a political 
organization in with state, under the Immediate com 
mand of the governor which organization, unified by 
military d helpline and constantly increasing In num 
Iters b> reasou of federal pa> would soon be In |)osl 
tlon to exert compelling Influence upon memtier* of 
( ongress 

Tliat our fears In this respect are shared by those 
who have opposed this legislation la proved by the 
minority report of the House Military f omuilttee on 
this same proposition in 1912 In that rejtort It was 
stated that “this course will surely lead to the crea 
tlon of a great military force bo i>owerful politically 
that Congress wilt be no more able to resist its de¬ 
mands than It has been to resist the demands of the 
far less compactly organized array of pension appli 
cants.” (Report 1117, Part II 62d Congress, 8d He* 
slon ) Home of those who submitted that report are 
still memlters of the eoinmlttee On April third Hen 
nlor Chamberlain, ou the floor of the Henate, publicly 
complained of the Influence the*rallltla lohby was exert 
ing to obtain greater eoneetmions than his committee 
had deemed wist, M and we uie already stepping upon 
tile heels of the Constitution," he added 
The passage of the hill In the House, with the defeat 
of every amendment looking toward a better regular 
armj ami toward the < reatlon of a truly federal < Itizen 
force showed that constructive military legislation 
could not be exited from that body It was hoped 
however, that the Henate would save the situation. 
Hut In the debates It warn became evident that Senator 
Chamberlain's statement as to the militia lobby was 
Justified One of the first amendments proposed was 
to authorise the upikolutmeut of five officers of the 
National Guard (militia) as members of the General 
Staff of the Army 

The General Staff was born in the Htnate, and 
around the appointment of Its menders was thrown 
the saftguard of * such himhIbI rules of selection as 
the President may prewrll>e” These rules require that 
officers shall be detailed as members of that corps only 
uii recommendation of u board of five general officers 
of thi Arm>, nil hwoiii to make smli recommendation 
solely on tin basis of promt professional effidemy and 
probable aptitude for the Imito tant duties delegated to 
tin General Staff Tliese general officers have not only 
a i>ersonnl knowledg* of Hie iharoctir und ability of 
their HulHirdlnntea but have access to th* records of 
nil officers' service dav by day for periods of from 
fifteen to twenty flvi years, including the confidential 
opinion of eutb Immediate comma tiding officer 
It may lie seen that, though a mistake in selection 
may l>e made, nevorthelia*s the chance thereof has been 
mimed to a minimum Ami now the very legislative 
lasly which, in ita wisdom, insured the General Huff 
of the Army being so carefully selected, has passed an 
amendment authorizing five militiamen to be appointed 
thereto Not one of the safeguards can be made to 
apply Thtro is no (xhaustlve record of these militia 
officers’ lives, nor can we ever hope to have such a 
record And It is not possible for militia officer* 
to have the cxisrUuct und training heretofore con¬ 
sidered an essuitlttl for a general staff officer of any 
army 

The effect of five votes in u small body can be appro* 
dated by any who have b«u members of a board of 
directors of any large business Certainly any mem¬ 
ber of Congress who has served on a committee cannot 
faU to appreciate it 

It was stated in our issue of April first that tbs pro- 
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posed legislation threatened to turn om tbs ns Hob’s 
defense to «tat*4ontroll<4 troops, It was tbcffigbt tips* 
that the General fluff would bs tbs but «Wps of ths 
Army to bs Invaded That ft has been the first indl 
cates the gravity of the danger. 

Simultaneously with this actios in the Senate there 
has come to onr attention a circular letter of the Na¬ 
tional Guard Association of New York which proves 
Iteyond perad venture of doubt the existence of an all 
I powerful lobby of militia men in Washington. In that 
letter militiamen are Informed that, while the Hay 
Hill Is not all that could be desired, it was “felt by 
the AaGosfl/ Guardsmen Hi ‘Washington that It would 
he better not to raise any issue as to that bill, but to 
concentrate against the Senate BUI which cuts out pay 
for militia officer* above the grade of captain w 
Throughout this letter there is no evidence of any 
Interest in national defense, Special consideration for 
the militia Is its guiding impulse, concerted effort to 
bring pressure upon Congress to that end being urged 
The present progress of the militia propaganda, if 
it tie Indicative of the future, point* plainly to increas¬ 
ing demands with lm rearing power No thinking man 
can doubt that the political force bo dreaded by the 
Democratic minority in 1012 has already become for 
raids hie Secretary Garrison opposed It and was forced 
to resign from the vablnet Another year may see 
the militia representation on the General Staff doubled 
or trebled and the imy of the state troops still further 
increased And when the full six hundred mwnliers 
In each congressional district have been enrolled and 
organised, we may see the election or re-election of any 
Congressman entirely dependent upon his attitude to¬ 
ward militia preferment and pay 
The Constitutional safeguards around the Regular 
Army can have no application to this new army The 
Regular can rarely vote—he can never hold office The 
members of this new force can and will do both Un 
loss some strong action Is taken to check this move¬ 
ment in its lnciplency the strongest assurance for the 
continuance of a truly representative government in 
these United States will be lost, and militarism, which 
may lie defined as the existence of a military force 
which exert* a political Influence Insuring for its mem 
bera special consideration under the laws, will be ours 
before we know It And so the menace of a great stand 
ing army so dreaded by our fathers, will be an aocom 
pflflhed fact 

S«a-Gotng Submarines and their Torpedo 
Armament 

U N APPROPRIATE or Imperfect definitions of 
certain classes of war vessels, notably of tor 
1 *h 1 o craft, have often caused confusion as to 
their real purpose and actual calling in naval warfare 
Such, for Instauce, has been the case with the destroyer, 
which, through the many stages of its evolutions, has 
retained a descriptive denomination implying the de- 
Btructlon of torpedo boats, whereas the essential pur 
LMwe of the latest specimens of such craft has become 
the destruction of 11ne-of battle ships Similar con 
fusion has arisen in defining the present day submarine 
aud that which shall be the submarine of to-morrow 
the tyiK* of boat of large displacement and high surface 
Hjieed combined with a strong armament and highly 
develojted sea going qualities. The M fleet " or M squad 
run " Bulmwriue, as this type Is generally referred to, 
mm opixwwl to the eoost-defense and the mosquito craft, 

Im a conception, or, rather, a misconception, derived 
from an ol»*olete utopian Idea the French submersible 
d tscadre With the advent of the internal-combustion 
tngino French naval constructors and other author 
ities who followed the French lead had hoped to in- 
(rease the surface speed and other tactical qualities 
of submarines to a degree that would have permitted 
their employment in the line of battle. 

The hope of developing the submarine into a weaiion 
(nimble of being employed as a fleet unit—to perform, 
in daylight, the work which falls to the lot of tbs 
destroyer at night—might well have been entertained 
in the ante-dreadnought era, at a time, that is, when 
valve gear and superheated steam seemed to have 
marked the last stage of progress of steam propelled 
vessels and the great increases of speed which armored 
ships have attained through the adoption of the steam 
turbine were yet undreamed of. In naval warfare, 
tactical qualities and, above all, speed, have a purely 
relative value, and if the relative speeds of to-da/’i 
battleships and submersible* are consid er ed, all hopes 
of realising the fleet submarine must be given up or 
postponed to the remote future, In which the speed- 
problem of submarines may be solved by the advent 
of the single motor for surface and s ub merged naviga¬ 
tion. 

The outstanding feature of submarine warfare, t a, 
an Inferior speed to that of its, objective-^the batiks 
ship—th* absence of protection tin the surface and the 
proportion of offensive power to dtapUormitit, ail com¬ 
bine to Indicate that, tactically, submarines etther of-^ 
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nr 1300 tana, powerfully armed, of kdth miiMM MWM 
—90 to 22 knots—and groat fuel radio*—SWO 
miles—capable of attacking battleship* add tyfftiuytaf 
commerce on the high seas. 

Ibis class of vessel, better referred to as tht #** or 
ocean going submarine than the fleet submarine, whpt 
scarcely any Increase in tonnage over that which has 
already been attained (1,200 tons), if aora cflkdefltty 
armed than the present day diving boats, would find a 
wide Arid for action in naval war 
Maneuvers carried out ip time of peace by tbe prin¬ 
cipal navies to ascertain the tactical value of subma¬ 
rine* since lflOO, and tbe actual war practice to which 
such craft have been engaged these last two years, have 
directed naval thought to tbe shortcomings of aub- 
marines, but, at the same time, hate pointed pot the 
path on which further improvements of this redoubt 
able weapon might be realised. 

Such remarkable and exceptional feats as the' per¬ 
formance of U ft on September 28,1914, which succeeded 
in sinking three armored units, or that of the British 
E-ft at Heligoland, do not lend theueives to generallia 
tion, though they indicate the degree of efficiency which 
might be attained by ail submerged v e ss el s operating 
under favorable tactical conditions. These instances 
and other numerous feats performed by submarines 
operating independently of armored squadrons have 
reopened the much-debated question of torpedo-arma 
ment and its proper proportion to the other elements 
which combine to make fighting efficiency 
Up to the present the only attempt made to Increase 
torpedo-armament has consisted in increasing the ntnu 
her of torpedo tubes This number, which was 2 Off 4 
in the coastal submarines of a few years ago, ha* gradu 
ally reached ft and 8 in recent designs, and even l6 
in the case of the French H Diane ” class Obviously, 
the Ideal arrangement of tbe torpedo tubes would be 
one that permitted all of the torpedoes to be fired in 
rapid succession while tbe submarine was bearing ou 
the enemy, and as a solution by an Italian naval atefri 
tect of this problem, we direct attention to the article 
by Edwin Oerio on another page. 

A Seeming Paradox 

T HE more you put into a patent claim, the less 
It covers. 

Many applicant* for patents and many pat 
entees complain that their claims do not fully describe 
their Invention*, in that certain features of construction 
appearing in the drawings and described in the spedfl 
cations have been omitted from the claims, and it takes 
a lot of explaining to make them understand that 
these things were Intentionally left out of their 
claims in order that their Invention shall be fully 
protected. 

Courts must take tbe claims of a patent as they stand. 
They will add nothing thereto, nor omit anything there 
from Therefore, if a claim is loaded up with unessen¬ 
tial details, such a claim is a limited claim, and nothing 
that does not embody every detail sped fled in the claim, 
or tbe full mechanical equivalent therefor, will infringe 
such a claim 

Thus, if an Invention consists in bringing together 
for the first time a wire basket, a handle, and a oovei 
for the basket, forming a corn popper, and the mode] 
submitted should show the cover for tbe bosket a* Mr* 
hinged at one end and dosed automaticaUy.by a spring 
a properly drawn broad claim for such an lnveutim 
would omit to describe the cover aa made of wire, oi 
that It was hinged at one end to the basket, or that ll 
was dosed by * spring. If such feature* were a^lod M 
tbe claim, it would make It a relatively, harrow dak* and 
ene that would M be Infringed by another ooxfe papfffia 
which did not embody an the feattrts spedflo^ And 
assuming that the patentee was the first to poodle* i 
com popper comprising sf wire basket, a handle and i 
cover, his patent, if It contained oaly such dgtafi cUn 
would got afford bluest protection to wl*fc| 'fi# wg* 
e n titl ed^ a ^ •• * ■, 
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febthfai Jtxria Tottkm, J. 0, Gaotreau, 
writing in the tod JfUttorg Record, aaya that 

one ottfiese slow tramp steamer* reosotiy tad a record 
of 19 toyage*, during which it had supplied to the 
fleet 80,000 tons of coal, 20,000 tone of water, and 6£00 
bead of cattle, and this tn aptte of the fact that It was 
operating In submarine-infested water*. 

Natal ftreocwel on a War Footing —When war 


broke out, there were 146,000 officer* and men In 
aerrlce hi the British Navy In addition to these were 
07,000 reserves. At the end of January, there were In 
active sendee 820,000 officers and men. Parliament had 
authorised the Navy to work up to a maximum of 350, 
000 officers, men and boys by March 31st, 1916. Back of 
these, engaged on ship construction, repairs, etc, are 
about 700,000 men, making a total force working for 
the Navy ashore and afloat, of over 1,000,000 men 


Th« Age Question In the French Navy,—Evidently 
the United State* Navy is not the only one which Is 
troubled bj the problem of promotion in relation to ago, 
for we are informed that the French officers are older 
thau in anj other uavj, Vice-Admirals being, on an 
average, appointed at the age of 61, as against 52 In 
England, Rear Admirals at 06 as against 47 In England 
and the French Captains and Commanders being as a 
rule older than British Flag officers Under the new 
scheme, the age limit* are to be brought down approxi 
mutely to what they are In England We should do the 
same In the United Btate* 


The 17-Inch Naval Guo*— The largest naval gun In 
commission on a warship is the 15-inch ple<e mounted 
on the “ Queen Elisabeth ’ and her Uatm Next In sUe 
Is the I44nch gun mounted In our own and the Japanese 
navy The largest gun reliably known to be mounted 
In the German navy is the 12 Inch piece However, 
among the many rumors regarding the German naval 
developments Is one to the effect thnt a 17 inch naval 
gun is being mounted on the latest German battleships 
The story that earlier ships are being armed with a 
17 loch gun may be set down as a canard—the thing 
■Imply cannot be done The big gun movement is active 
and will persist for some time Possibly the KMnch 
gun will be adopted for our future dreadnoughts. 

Warship-Budding Capacity of Germany — Accord 
ing to that excellent naval critic Hector C Bywater, so 
far as building ways and construction plants are con 
corned, there la no reason why Germany could not have 
20 battleships or battle-cruisers under construction at 
one and the same time Though ho admits that this 
figure may be astonishing, he shows that an examlna 
tion of the various yards Governmental and private, In 
Germany, Justifies the estimate In fact, he goes 
further, and states that, simultaneously, a program In 
eluding light cruisers, destroyers and submarines, 
could be put through since there are many German 
vards whkh, although they cannot build capital ships, 
are well equipped to produce the lighter craft He esti 
mates the total working force in all these yards at 
100,000 mem 

Gun Construction Capacity of Germany — It is well 
understood among naval men that the limiting- element 
in the question of rapid <*on*truction of r nnvy Is the 
speed with which the guns and armor cau be produced 
Speaking upon this question, Mr Bywatei draws attcu 
tion to the fHct that during the naval agitation of 1009 
In England, the then First Lord, Mr McKenna, stated 
that it was not beyond the power of the Krupp ostab 
tlshment to produce all the guns and armor nccessarj 
for eight dreadnoughts per year This output would be 
additional td the enormous home and foreign orders for 
war material taken care of at Essen Hence having 
in view the increased sise of the Krupp works this 
authority believes that the Bason and affiliated factories 
could supply the guns And armor for all the dread 
noughts and other sbl|M which Germany is capable of 
building. 

Ship* Lott bS'AIUw ud Neutrals — The moat re 
liable (tatciMBt 0 1 the total loaaea In merchant veueU, 
both attain and tall, la that recently made by Admiral 
Sir Cyprian Bridge. Hla report give* the total loaeea 
from the beginning of the war to March SSrd. The 
Alltea have loat a total of 088 ahlpa of an aggregate 
tannage of 1,808400 Great Britain heads the Uet with 
410 Hhlpe, of 1480,900 tona, France Being second with 
88 ships, of 106400 tona, followed hy Ifcly with 27 ship* 
of 78,000 tona,il«aeU with 86 ahlpa ora total of 40,000 
tons, Baiflaa>tth 10 ships, of 80,000 tons, sad Japan 
with 8 abipa Ot 19,000 tons. Very surprising In their 
magnitude gre dm losses of neutrals, which total 218 
•hit* with a total tonnage of 888,151 tons. The British 
•o*» In staffs sUstf4 1* Mas, Off A par cent of the 
total aaafff 0 ? f t aag H . and tflWPt 8 per cent of 
tec tataitaffifcff. t*M rnmMKm T ,«* r * mt > “• 
RwMaff 9$* dart, and pea cent 
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Astronomy 

A Groat Meteorite Found in Brasil*— A meteorite 
weighing about 90 tons la reported to have fallen re¬ 
cently at Beserroo, in the state of Pernambuco, Brasil 

The Solar Eclipse of If 18.—Astronomers are al 
ready beginning to make plana for observing the total 
eclipse of the sun w hlch will occur June 8th, 1918 The 
path of totality extends diagonally across the whole 
United States, os the shadow, after crossing the North 
Pacific Ocean, will entir the country In the neighbor 
hood of Chehalis, Washington, paiw over Baker City, 
Oregon, Halley and Montpelier, Idaho, Rock Springs 
Wyoming, Steamboat Springs, Central City, Golden and 
Denver, Colorado, Lakln and Ashland, Kansas, Enid, 
Oklahoma Jackson, Mississippi, and Orlando, Florida. 
Along the easterly part of the route the sun will be too 
near setting for the best observations 

Studies of * Star Cluster —The Mount Wilson 
Solar Observatory has completed a catalogue of the 
magnitudes and colors of more than a thousand stars 
In the globular cluster Messier 13 Nearly 11 per cent 
of these star* have negative color Indices, suggesting 
that in this direction there Is no marked absorption of 
light In space Of the 400 brightest stars, 70 per cent 
are redder than a normal solar type star of the 400 
faintest, 85 per cent are bluer than the normal solar 
type star By statistical methods the parallax of the 
cluster has been found to be less than 0 0001 second of 
art Five new variables have been discovered In this 
cluster, making a total of seven 

French and German Astronomical Journals In War¬ 
time —Considerable turmoil has been stirred up lu the 
ranks of the Astronomical Society of France by the 
action of a former member, a Swiss named Welbel, who 
recently resigned from the society, giving as his reason 
the fact that he had enough of this abominable war 
or rather butchery, In the dall> press, and when ht 
sought recreation lu the study of astronomy he did not 
wish to read more articles on the same subject' This 
criticism had reference to the monthly journal of thi 
society L’Aatronomie which has delivered one on 
■taught after another upon the Germans Including the 
German astronomers, ever since the war began Heri 
(or Monsieur?) Welbel proceeded to say that he much 
preferred reading the German astronomical Journal 
tflriw, in which he bad never seen a single word about 
the war Needless to say, his resignation was promptly 
accepted 

Stellar Radiation and Star Colors —The remark 
able me«Burem<nts of the radiation of stars made by 
Dr Coblent*, of the Bureau of Standards with his new 
thermo-electric aptmrutus in connw tion with the ( row* 
ley reflector at the Utk Ob»ervator> have brought out 
an interesting relationship between total radiation and 
optical brightness It appears that the eye Is a poor 
Judge of stellar radiation tor example in the ** Dip¬ 
per ” the yellow star Alpha, one of the ‘ pointers ” Is 
somewhat fainter to the e>e than the blue star Epsilon 
in the handle, yet the total radiation emitted hy the 
former la nearly twice as great as that of the latter 
It Is found that In general red stars emit two or three 
times as much total radlutlon as blue stars of the game 
photometric magnitude Measurements of stellar radla 
ttou transmitted through an absorption cell of water 
reveal the fact thnt tn the spectral region to which the 
eye Is sensitive blue stars have about twice as much 
radiation as yellow stars and three times as much as 
red stars 

Dark Nebulae — A recent paper hv Prof E E 
Barnard, in the Antrophyiical Journal, girts strong 
support to the Mlef that, Just as there are probably 
many dark Htars—more, perhaps, than bright stars — 
so there are many dark nebulae Dark stars are ueces 
sarlly invisible, and reveal their presence only by their 
perturbing effect on the motions of bright stars and by 
eclipsing their light Dark nebula* may, however, be 
visible as silhouettes against a luminous background, 
supplied by dense star fields, as in the Milky Way, or 
by luminous nebulosity, or, pos*lhl>, some faint general 
luminosity of space (a condition that Prof Barnard 
thinks may exist) There are in the heHVens many 
dark spots, of striking appearance which have gener 
ally been assumed to be merely starless regions The 
author presents photographs of some of these, and ex 
presses the suspicion thnt “most of them are really 
dark or feebly luminous bodies show n In relief against a 
brighter background,” though some are doubtless real 
vacancies. That a nebula mpy lose Its light la proved 
by the case of Hind’s variable nebula In Taurus, which, 
after having been a conspicuous object In small tele 
■copes, ceased to he visible in the most powerful Instru 
manta. At present It Is feebly visible In very powerful 
telescopes. Dark nebula may have lost tholr light or 
may never have been luminous Since they are opaque 
they must be relatively dense, and hence their great 
mas* used* to be considered In studies of celestial 
mechanics. 
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Automobile Notes 

Shortage of Material Imminent —It Is beginning to 

be acknowledged hj the automobile trade that serious 
difficulties on mcount of shortage, of materials Is im¬ 
minent, und that »h n result either prices must b# 
raised, or substitutions must he made Of course no 
first-class compu»> would consider the latter alterna¬ 
tive, as their reputations ur< too valuable, but some of 
the weaker houses Will uudoubtcdh Ik compelled to 
this course or busihiiiI oiterntlons L\*u the larger 
manuftu Hirers who hint lung t* nn contra* ts with the 
productrn of iiiati rials an Inning dhlhuln In main¬ 
taining their supplies ami tide through no limit of the 
material men, as th*> loo nre tuning their dUIUnltles 
in getting their raw supplies, und the futun looks 
serious for mum sumlh r munufacturus and mru mirier*. 

A New System of Repairing Tiros —Tin promluro 
of the average repair man when mewling ho Injured 
tire has heretofore been dwlricrilj undo for h» did not 
remove the damaged purtu but Hlmply laid mi one or 
a series of patches that (listroved the roslllencj of the 
tire lu their nelgtihorbo<Ml und whkh, on account of 
their unsuitable or unvlcldlug (harm ter, wire sure to 
work their own destruction In time One of tin prom 
bunt tire companies hag given out instructions for 
making correct repairs wlihh Include the compute ra- 
moval of all defective portions, and the inserth u of 
profier materials to eflVri a perfect renewal of the 
injured portion of the tire The limtnntions are very 
slmpli mid i lear, and no new tools are required to 
carrj out the Improved methods, moreover, the cost 
and time are uot increased The improved methods 
will be appreciated by all automobltlsts in view of the 
Increasing cost of tires 

Simplified Lubrication — It U by no means unusual 
to find automobiles that require lubrication In eighty or 
more different places, and everyone of these requires 
careful attention some every day others once a week* 
while a few point* will go six months without re¬ 
new ala but It is very probable that some owners never 
discover all the little cups and hole* provided for the 
lubrication of more or lesa essential part*. In sudk 
cases there la bound to be excessive wear on the un¬ 
discovered points One of the most interesting cars 
seen at the recent show In New lork was a foreign car 
where ^implicitly had been carried to moat surprising 
degree, and in it there were but eleven oiling points In 
the eutlre motor and chassis, and even these required 
attention but once In six mouths This result was at¬ 
tained by ingenious oil circulating systems, and the pro¬ 
viding of capacious reservoirs by the drilling out of 
various shaft* and fittings Best of all, there appsara 
to be no doubt as to the efficiency of the arrangement 

Pumping Oil In Cylinders —Complaint* nre often 
heard thnt the action of the piston In an automobile 
cylinder tend* to pump the lubricating oil up into the 
eombUNtlnn spare A simple remed} for this condition, 
which is said to tie satisfactory is to round off very 
Rllghtli the upi»er outside corner of the upper piston 
ring and the low< r corner of the lower ring This doea 
not affect the compression in the least, and the action 
is to permit the upper ring to pas* the oil on the cylin¬ 
der wnllH on the up stroke Instead of scraping it up to 
the top of the cylinder while on the down stroke the 
sm plus oil Is scraiKxl but k On the other baud, the 
up Htroke of the lower ring tends to cnrr> the necessary 
oil for UihrJfHtlon no the cylinder wall while mi tbs 
down stroke the muml'd lower corn* r of th* ring would 
pa** our tlie oil thus distributed and June It Iwhlnd. 
3 he ink rimilbite rings should him both upper and 
lower corn* rs eased so as to disturb the oil as little 
as (MMsIhh allowing It to rtmaiu ami jarform Its func¬ 
tion hn a kihrlcHiil 

A Cemented Tire Causes Loss of Battle —That a 

poorly cemented 'solid' rubber the could have a 
deciding Influence on a battle would be incredible were 
It not for the letter a driver In the Supply and Munition 
Column, of British Army Hcrvlct t orps in France to a 
friend in England describing how n fight near V pre* 
was lost b> the British some month* ago rh< the 
was on the front whc*l of a big motui tnnk had 
lng an ammunition column at high sjs H towards 
the scene of the heavj fighting Suddenly the entirt 
outside of the tire came off Inning a lavtr of rubbor 
around the wheel about hulf th* lUU km a* of th« 
original tire The truck sw* nod violently, finally going 
half Into the dlkh and blinking the road for nearly 
half nn hour In the meantime a se< thin of the British 
front httd to full htuk iKnause of lack of nmmnnltiom. 
Examination of this tire showed that It had evidently 
been made up of two lavers with smooth edges, th« 
two halves being cemented blether Under the heat 
and friction of the drive the two halves came apart 
and the expensive accident resulted Truck tires of this 
type usually are molded from one single piece and u 
Investigation Is said to have been started, with the Idea 
of discovering whether other tires from the same fao» 
tory were made In a similar manner 
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Houdini’s Strait-Jacket Mid-Air Escape 

O N Man li jOth the employees of the Custom House 
in Nlw lork < Ity were treated to a unique spectacle 
when Hnrrj Houdinl, the Handcuff King,” was hum 
I a* mini bj the heeln nt n dizzy height of 00 feet over 
the subway excavation at the Battery I11 m ariiiN were 
confined by a specially coustrut UmI strait Jut kt t- tin 
ordinar> nrtkleof commerce Intended for the r<HtrHlnl 
of the insane, l»elng al>out ns murit good to IlouUlnl as 
would be a strait jacket wmU of Hhe< r law n I11 m he* Is 
were securely tied hih1 IiIm m ms w* ri pinned by tin 
enormously refuforrod Mrnlt Jh( ki t JJt v\a« then 
swung out by tbi d< rrl< k bv IiIh tat 1 m load downward, 
and In the conrMe of flu mlnutis In wriggled hlmeolf 
free 

The well known vmid< \file cntertiilmr does not make 
any trhk of thl* mt It is a ftnt of strength and skill 
When his chnlhiigtrs haw fastened him In the strait 
Jacket la c tonjjitcs his arniM h\ partial dislocation glv 
Ing him at bast I to t lmh<N of flee space, and this 
spate Is prat (baity tht ko to his strait Jucket r» It ukch 
H e nianugia to wrllln (druggie and by sheer muscular 
strtngth gradually woik the hhu strHiw, whhh are 
buckles! behind into the small of li 1 m bu<k slowly hut 
surely toward his lieud, and (Mutually innnng<s to get 
the binding straps ov( r Ills load win re with his teeth 
he opens the first brnkle Ills Imnds are trained to 
loosen things through the (hiivhs sleeves and in this 
wise he opens tin 1 rtuialmler of the straps He has 
ofttn informed this Irhk on a floor, using it as n 
lever, but H 1 h a grt at deal more difficult to free himself 
in mid air On the first occasion that he tried this net 
It took him oyt hour and 50 minutes and ho could not 
work for several weeks 

lloudlui states thut he first conceived the ideH of this 
Set whui going through a lunatic asylum where one of 
the uufortunutc inmates was confined in one of these 
distressing contrivances He aBked th( sui>erintendeiit 
for a strait Jacket and proceeded to tr> the experimmt 
The life of the ordinary strait Jacket however, was uot 
Very long, as Houdinl, with his Immense strength burst 
It asunder almost Immediately. It gave him the Idea, 
however, of u very sensational act, 

A New Type of Military Rifle Fit¬ 
ted With a Bayonet Shield 

T HE present war In EurojM* has not 
shaken the standing of the Infantry 
rifle as a weapon of offense and defenst, 
despite the introduction of marvelous artll 
lfry, machine guns, hand grenades and 
many other acumtremcnts of modern war 
fara If anything, the rifle hHH proved 
more indispensable than ever, esv»eeiaUv 
in conjunction with the bayonet 

Bearing those facts in mind, much tu 
tercst cannot fall to be attracted to a new tyjte of 
military rifle and bayonet shield that have been in¬ 
vented by a former Greek army officer, l>emetrius 
Stergianopubm, now residing in the United States HlS 
rifle Is unique in that It is provided with a wagaxlnc 
holding eight (iirtrldg* a, whhh are discharged with 
great rapidity by the movement of a ban 
die situated urnlir the rifle stock will 
forward of tlie butt In the conventional 
type of military rifh the bringing of tin 
cartridges Into position Is (ffccted b\ o|h 
orating the boll m<‘chanl8m which lieu* 
altates removing the rlflt from the firing 
position en<li time a shot has been fired 
In contradistinction to tills meth(Ml, tin 
Sterglanopylos military rifle eJe<tH tin 
shell of an exploded cartridge und moves 
a fresh one into place by the (Ample mow 
ment of the handle previously mentioned 
whh h also servts as a convenient grip for 
tin 1< ft hand In holding the firearm, In 
fatt It 1 m claimed that this inilhod of 
bolding the rifle la 1 *sb trying than eon 
ventlooat practice In which the wrist is 
awkwardly bent ao as to allow the stock 
to rest on the palm of the hand Because 
the rifle need not be removed from the 
firing position In bringing a new cartridge 
Into place, the luventor claims that It can 
fire 00 rounds per minute, or three tlmeB 
faster than any other military rifle 
Again, the chamber a< Uniting lever af 
fords an Ideal method of holding tho rifle 
during a bavonet charge, for It permits 
of throwing greater weight Into the 
thrusts, besides, since tho brooch meoh 
anlsm can be actuated while holding the 
weai»on lu position for a bayonet charge 
the rlflo can be discharged during such an 
attack the advantage of which ia Imme¬ 
diately obvious 

Despite its superior features, the new 
military rifle is of the same weight as the 
German Infantry rifle, the Mauser, which 



Houdinl releasing himself from * strait-jacket while 
suspended In mid-sir, with head downwarda 

tips the scale ut nine ixiunds However, the Htergian 
opulos has the a<lMintage of taking eight cartridges at a 
loading as agalust the six of the Mauser The chamber 
actuating haudle under the stock Is, of course, an ex 
duslve feature whkh gives to the rifle manifold ad 



Military rifla which fat operated by a lever placed under the stock, and provided 
with a bayonet shield 


vantages. It Is provided with a safety device which 
locks the handle In pluce so that a soldier has some¬ 
thing firm to grasp when ho desired 
In connection with his military rifle, the Greek in 
ventor has devised a steel guard which Is claimed to be 
most tfflcmlouM In protecting the modem Infantryman, 



Brass and aluminum cups used in the new air-friction type speedometer, 
and section of Ihe flexible abaft which la assembled without a 



Ak-fHctio* type upeedometer completaty 
swsmbfad, rtmwtog the amagement ef 
the parts 
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wMle charging, aghtopt any timwtt or Wows frtfa ft* 

ensmy's bayonet* a^d metjdfc U bew*ed|*tta 

aoQompanytng Ulustratieu, ft k pieced ti 

rifle, at the base of dm bayonet’ll Mafle, 

ahleld U, Its use afford* earthierfftle proteotittt ft-tirt 

user, while Ita construction ia such that It may Readil y 

be adapted to any military rifle nqw In uaa, 

So well have the French military authorities thought 
of StergUnopulous’ rifle and bayonet shield that the 
French Military Commission in New Fork City, having 
seen his rifle last year, Invited him to go to Franco* 
Accompanied by French officers, the Inventor went 
abroad and demonstrated his weapons In Up presence 
of an especially appointed commission, The French 
government delivered to him a Hebei rifle itfd £gr 
tridges, with the order to adapt, If possible, felf rifle 
to the French 7 mm. cartridges. This he has doa^hnd 
the rifle Is now in the bends of that government 

An Automobile Speedometer That Operate* 
b j A k Friction 

D EPENDING Upon the principle of air friction end 
consisting essentially of two metal cups fitting One 
Into the other, but not touching at any point, a speedom¬ 
eter has been developed to a commercial stage after 
three years' experimenting on the part of a leading 
watch company 

The new speedometer la unique In that it does not 
employ the centrifugal nor the magnetic principle as 
do the other types of speedometer In general use. In¬ 
stead, it relies on the friction of air as developed by 
metal surfaces. The two main components of the 
speedometer In question are a driving cup, which la 
rotated by power from one of the automobile wheels 
through the flexible shafting, and, susi>endcd over and 
around It a drben cup Tho driven cup, which la also 
the Indicating one since the numerals representing the 
miles per hour attained are marked on Its periphery, 
is inverted o\ er and around the driving cup, as will bo 
noticed in one of the accompanying Illustrations. This 
cup, as Is also true of the driving cup, In reality con 
slats of a double cup 

The driving cup of the speedometer comprises two 
eoueentrlc brass cujw with a spacing of 108 centimeters 
between the two vertical walls, called 
** ribs ” for convenience, both of which are 
rigidly mounted on a vertical shaft so as 
to revolve lu perfect unison Likewise the 
driven or Indicating cup Is made up of two 
aluminum cups attached together so as to 
form a Blnglo cup Insofar as Its mechan 
leal operation 1* concerned These cups 
are extremely light being made of alum 
iuum 008 centimeter thick This means 
that 3U of these cup thicknesses would be 
required to total a thickness of 1 inch 
The driven cup when In posltlou In the Instrument has 
Its Inner rib floating In the annular si»ce between the 
ribs of the brass cup, while the outer rih of the alum 
Inum floats outside of the brass cup. There Is an air 
space of 5 millimeter between the ribs of the brass and 
aluminum cups In one of the accompanying views may 
be seen how the two cups are telescoped 
Tho operation of the new speedometer 
Is of the utmost simplicity the revolving 
of the brass cup generates the air friction 
which, were It not for a regulating hair 
spring serving normally to maintain the 
aluminum cup at the zero marking would 
cause the latter to revolve, In other 
words, the air friction developed serves as 
a means of transferring the driving power 
from the brats cup to the aluminum cup 
The hairspring 1a ao adjusted as to permit 
the aluminum cup to be affected by the 
air friction In direct proportion to the 
speed of the brass cup, so that the reading 
of the Instrument will be correct 
The air friction developed In the lnatnt- 
ment baa been proved to be directly pro¬ 
portional to the speed of the revoking 
cup It la this fact ftatffc* made possible 
a uniform (»ltbrati<HjMKout introducing 
compensating dgriccaTto gain thft end* 
Comprehensive laboratory testa are re¬ 
ported to bare proved that air frietkp b 
not Influenced by heat, cold or altitude Up 
to 10,000 feet The revolving 0 upjt» con¬ 
trary to expectations, do nqt have to he 
carried In In airtight compartment, and 
no sealing la necessary The regulation 
between the tension of the hairspring and 
the tendency of the aluminum cup to ro¬ 
tate Under the influence of the air friettep 
it ao delicate that the injftriuneat p 
dies tag twmfdtettir tiff speed tflttuMIK 
fuxJ tnffk«f u lo*T ** ftratia 

iwuivuXct lb* tfeatanw* JK # mm 

Bn to taffOMr wrvUk 









of captured raU to determine the rat-catcher ■ raontneratioa 
at a penny apiece 


An otttdal rat-catcher and hia dog, with their “bag" of rate from French 


How the French Soldiers Wage War on 
Trench Rais 

MONG the grisly phenomena attendant upon war 
one of the most offensive and dangerous la the 
plague of rats to which It always gives rise Thus 
the black rat la said to have been brought Into Europe 
at the time of the Crusade*, wliiie the “rat of the 
Gotha ” and the “ rat of the Huns " were terms given 
to the predatory rodents who were camp-followers of 
those predatory barbarian*. The reason for this un 
pleasant fact, to which the present European war of 
fers no exception, la not far to seek Where men 
gather In hordes to slay each other there is abundance 
of provision, both of the grain which some varieties 
live on, and of the carrion that tempts others More 
over, sanitation Is Imperfect, and finally, the rats are 
permitted to breed unchecked Since the female is 
fertile at the age of three months, and casts several 
Utters per year of from 0 to 18, the rats rapidly grow 
Into an appalling army This Is exactly what has hap¬ 
pened in the trenches of France, until the matter has 
become so serious that the authorities have been 
obliged to take vigorous measures to abate 
the nuisance not merely because of the 
complaints of the soldiers that both food 
and clothes are destroyed, but because of 
the many cases In which the men have 
been bitten Owing to the filthy habit* 
of the rat and its deadly fare of putrlfy 
lng cadavers, such bites may cause grave 
infections, which may also be spread by 
Its droppings upon food. 

The French press Is giving much at 
tention to the matter, and a recent sup¬ 
plement of the French encyclopedia. La 
rou8$e McnmeL contains sn exhaustive 
article, to which we are Indebted for the 
facta contained in the present article. 

Rats have many enemies, Including the 
dog, the cat, the ferret, the weasel and 
the owl, and all these aid man In their 
destruction. Besides this, they may be 
taken in traps, again, they may be suffo¬ 
cated or poisoned Lastly, they may be 
exterminated according to the very subtle 
and modern method of Infecting a few 
with a pathogenic culture. The disease 
rapidly spreads because of their cannl 
ballstlc habit*. 

The method chosen must be adapted to 
circumstances. Traps are probably best 


where only a few Individuals are concerned But as 
the rat Is extremely wary, care must be exercised to 
see that the trap Is not contaminated by the odor of 
human hands or of previous victims. If necessary, 
the wires may be touched with a few drops of the ex 
sene© of anise, to which rats are very partial The 
trap must be put in a dry place and disguised as well 
hh possible, and the bait should be attractive and v& 
rled It Is advisable, too, to make it of a kind not 
easy to get. Thus meat or cheese In a granary be¬ 
come unusual delicacies, to be sought by the epicurean 
rodent 

Where large numbers are to be destroyed, chemical 
lwisons are commonly used Arsenic or arsenlous add 
has long been thus employed, but its slight taste and 
odor and its resemblance to flour have led to its disuse 
at present since it so easily leuds itself either to actl 
dent or to crime. Carbonate of barium mixed with flour 
to form biscuits has been proposed, and phosphorus 
is peculiarly toxic to rodents Several vegetable i>ol 
aims have also been suggested, among them nux vomica 
ond the toxic extract of squills. 


MeUmnluU poisons, such ns crumbled sponge* or a 
mixture of plaster of parls and flour, are somethin s 
used In this case buckets of water are placed at hand, 
and the thirsty animal succumbs to Internal pressure 
after drinking Asphyxiating gas*** are effective in 
Home Instances, esp©< tally fumes from dUulpbite A few 
centimeters of this, Introduced Into a burrow, will slay 
ell the residents It is much used to exterminate field 
mice, alxmt 8 or lo kilograms to the hectar being re¬ 
quired In isolated burrows a successful method is 
to throw In a few fragments of calcium carbide, stop 
up the exits, and then pour in wahr The mice are 

(Com luded oh pope 410 ) 

Is the Chinese Dragon Baaed on Fact, 

Not Mythology? 

By J. O'Malley Irwin 

BRING the latter part of a holiday trip In the 
Yangtxe Gorges undertaken by my wife and self 
In November, lfii/5, wo met Mr M Hewlett, British 
< orjHiil at Ichang, and his wife, and in their company 
spent a day in the Iclmng Gorge, landing at various 
I»oints to climb the cliffs and explore some 
of the numuroUH caves. 

While exploring a large cave on the 
right bank of the river, aliout one mile 
alawe the Customs Station at Plug Shan 
PA, we discovered the fossils about to bo 
described The cave Is reputed by the 
Thlnese to extend some 20 mile* to a 
point near Ichang It Is reported that a 
party of bluejackets from B M S 
“Snipe" spent three days In the cave 
some years ago and that they failed to 
reach the end Evidence that this party 
penetrated beyond the jwilnt where the 
discovery was made exists In the name 
of their ship painted on the cave walla 
at a point considerably farther In The 
Chinese name of the cave is Shen K'an 
Txu, whlih means “The Holy Shrine," 
and one of the characters forming the 
word K’an Is the Chinese character for 
“dragon" A large rock is seen at the 
Mitrauoe, and some eight or ten yards 
behind this there Js a peculiar piece of 
curved roclt bearing some slight resem¬ 
blance to a portion of a dragon's body, 
the resemblance Is itossibly suggestive 
enough lo Impress tho Chinese mind, but 
(Concluded on poye 410) 



Fordone of tho bodies of various reptiles u they he In the Chinese cave 
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Industrial Preparedness for Peace 

VI. Planning and Dispatching 

By Miner Chipman 


J OHN HOLT had Ikhu manngtr of the plant for 
22 years The factoiy mimiMted of a lunall wooden 
building with four mm hlneH and id workers when 
he first took up the reins of niariHgeunut He hail Been 
the business grow from a loitmie of a ftw thousand 
dollars jmr annum to nearly two million He was 
proud of the mhie\< nont Hi handled the multitude 
of d<tall* fit much tin same manner hh he had handled 
till Mtmplf o|m rations of manugMuent 20 yearn befori 
Th» linn clock, the telephone and a specie* of cost 
keeping had In their time entered In the routine trann 
actions of the plant Looking backward John Holt 
could see vast linpriwemuitR in the management of the 
fa<tory, impmeim nts he had devised and Introduced 
That undone could (juextion his success os a manager 
was not to lie imagined HU attention was devoted 
to manufacturing He knew little or nothing of the 
problems of distribution The sales department was a 
very insignificant aud unimportant, fumllou of the 
business Insofar as John Holt was concerned It must 
hi easy to sell 44 his product/' there was no real Job 
about that He never associated the net earnings of 
his company with his manufacturing problems He 
knew or thought he knew that there were no wastes 
In his factory If the company did not make money 
It must he because of selling at too low a price The 
sales department must be to blame On several ocea 
■Ions he bad visited the factories of competing com 
panles. Ho had been shown the new systems of plan 
nlng out the work of the factory These new devices 
bad Impressed him as no much red tape whit h he 
vowed should never la iroixmwJ upon hln organisation 
He had read with more or less interest certain books on 
efficiency and scientific management, the president of 
the company had given him He realised that certain 
very mnaiknble thlugs had been accomplished by these 
exr>ertft, but could dUccner no analogy between the fac 
tory operations de* rltwd and the operations involved 
In his own factory He could see Just how these scien 
tlflc principles could be applied in the " machine shop 1 
but was satisfied that no such w+uune could he worked 
out In his factory 

Forced by Competition 

John Holt had always prided himself upon the fact 
that all betterments to plant, method and system had 
beeu suggested by himself Ills long expertem* had 
led him to believe that no suggestion of real worth 
could come from without It was a matter of great 
surprise, aud grave concern to John Holt, when he 
was suddenly called Into conference with the president, 
and introduced to a stranger to whom the president 
gave the title of Efficient Engineer The chief execu 
tLe went on to say that the company was not making 
profit Competition had grown to such un extent that 
something radical must be done lie was quite satis 
fled with John k imuiHgeiw ut, but felt that the new 
efficient y methods might be applied to the factory 
John stniggled to maintain his poise It was difficult 
He hod a strong Inclination to resign He felt that the 
introduction of the effl< teney man” was a personal 
affront, a reflection upon his experience, ability and 
prestige He controlled himself **nd kept silent The 
effltleuo man whh eiupluvcxl 

An Experiment in Efficiency 
Tin ' eillileiK\ engineer’ 4 introduced by the presl 
dent to John Holt hud Iwn placed In the sume posi 
tlou many times before He had been given authority 
by the board of directors aud the president of the 
corporation It had been his habit to ‘force” effl 
deucy systems Into a plant and It had mattered 
little to him whether or not the manager or the nuperin 
tendent liked It or not A number of experiences in 
forrtng effU lenc> had awakened within him a realisation 
that the method wax uot strictly scientific Very gradu 
ally the thought evolved in bis mind that there must 
, be a better win HU first visit with John Holt con 
vlnced him that the time had arrived when he should 
make a new departure lu the method of Introducing 
" efficiency " «) «te ms He started out, therefore, with a 
different attltudi toward the management, and a dlf 
ferent viewpoint toward the wastes of Inefficiency He 
laid down bh the firHt principle of hU new experiment 
the following 

“The first duty u to know, to understand, and to 
appreciate the attitude of the management” 

Instead of placing John Holt upon the defensive, he 
placed btraaelf upon the deft naive Holt waa not the 
kind of a man to Ik forced There waa a possibility 
of hU being eonvliwed If we have the power It Is 


much easier to force a man than It Is to convince him 
It takes power and creates much friction, and alto¬ 
gether It Is an expensive undertaking An he sat talking 
with John Holt he made up bis mind to get his view 
point, and appreciate Just what that business meant to 
him, and what John Holt meant to the business. The 
experience was really refreshing He purposely re¬ 
frained from relating his previous exploits He did not 
mention the word ' efficiency ” He was careful not to 
hIJou the word 'waste” to enter the conversation 
til veil half a show, he found John Holt very much a 
man. 

Habits and Viewpoints 

In the first place, he found that John Holt icos not 
opposed to efficiency methods. John Holt thought he 
was efficient and the methods he used were likewise 
efficient John Holt was not satisfied with things as 
they were Not at all He bad many plans for improve¬ 
ment, and had suggested many things which had been 
rejected With all his pride for his achievements of 
the past, he had many disappointments Things had 
not always worked out In a way Just to Hult him As 
soon as he found that the 44 efficiency mau ” was willing 
and ready to listen and was not attempting to force 
upon him a new world of technical words and phrases, 
he begun to pour himself out—his real aelf, and the real 
John Holt began to be known Without any strain upon 
the Imagination lie could see him as he would have been 
If be had used the theory of 44 force ’ He began to 
icallse that he was on the right track John Holt waa 
very human, and l>elng human was made up of habits 
and viewpoints Ulveu an opportunity to tell something 
of his experience, something of hlH Inner life the engt 
neer began to appreciate the meaning of these habits, 
and to discover the reason for his viewpoints 
Planning and Dispatching 

He soon discovered that he too was made up of habits 
and viewpoints The principles of scientific planning 
ami dispatching had .grown to be a part of him He 
attributed any objection to his orthodox plans and ays 
terns to Ignorance aud cantankerous ness When he sat 
down With John Holt to discuss the planning and 
dispatching of work through the factory, he was Imme¬ 
diately confronted by grave difficulties He found that 
John Holt was convinced that orders were well planned 
and efficiently dispatched through the plant He felt 
that he waa In cloae touch with every transaction in the 
factory He could call any foreman on the telephone In 
a moment and get the facts about any order What 
more could be asked 7 From an examination of the 
orders the engineer had discovered that deliveries were 
not being made according to promise He had difficulty iu 
tracing certain orders He found where certain parts 
of the order bad been waylaid aud lost In the process 
He knew all of these things, and yet he could see that 
John Holt conscientiously believed thut his management 
was 100 per cent efficient To demonstrate to him that 
such was uot the case would be exceedingly difficult He 
had not only John Holt to convince, but a corjw of fore* 
men, and a largo number of workers John Holt typified 
the organisation If the efficiency engineer s experiment 
was to bt tried out he could not assume that the whole 
plant was ignorant aud cantankerous He set himself 
to work therefore, In a study of the planning and dts 
IKitchlng problems of the plant Ht made up a check 
sheet of all orders coming and followed them day by 
day through the plant lie made up what he called a 
Dally Report of Work in Progress, which showed at a 
glance the following 

(1) Orders on flic and untouched 

(2) Delivery promises 

(3) Orders started 

(4) Orders in progress by department 

(5) Work done upon orders by department 

(«) Department balances 

(7) Delayed orders, and cause of delay 

<8> Failure to deliver on promise 

He kept this sheet running for about 20 days He had 
proved his case insofar as bis own satisfaction was 
concerned He realised that it would not do at ail to 
turn thin evidence over to the president, or present it 
to John nolt The result would have beeu an explosion 
lu either case During all this time he had been haring 
dally conferences with John Holt and had made an 
Intimate acquaintance with many of the foremen and 
workmen The time had arrived for action. 

Th« Open Forum 

The efficiency man procured the use of one of the 
rooms lu the Board of Trade and Issued written in vita 


tiona to 100 or more of the men. He followed up this 
invitation by a personal request for their attendance. 
He stated that he would talk about efficiency, apd effi¬ 
ciency systems, and that he wanted every man to come 
loaded with questions. On the appointed evening he 
was confronted by about 26 men. He talked for one 
hour, and told them the story of his work In other and 
similar manufacturing plants. He said noshing about 
their own work, nothing about his discoveries in plan¬ 
ning and dispatching. When he had finished he passed 
through one of the most strenuous ordeals of his life 
That group of workers and foremen flooded him with a 
stream of questions. These questions were not the¬ 
oretical, they wore exceedingly practical He found 
himself fat big facts not arguments. Looking backward 
he was umriucod that hia audience got the better of it 
We adjourned the meeting at midnight, and he promised 
to meet them again the following week. 

Demonstration of Principles by Analogy 

In the meeting which followed he worked out wllh 
these men the under!) lag principles of shop manage¬ 
ment Given a proper opportunity to express them 
selves, he found that each meeting cleared up many of 
the more perplexing problems In his talks he refrained 
from discussing 4 principles.” He took particular prob¬ 
lems in management, and by analogy and illustration 
forced these wui to evolve a solution The end of 
every meeting found us closer together He discovered 
that the company had many 44 efficiency engineers” in 
their employ The men had developed into efficiency 
men through practical experience, while be had gained 
his reputation through an exposition of principles The 
combination of the two was bound to succeed The 
method he u»ed for demonstration of a principle was 
usually through the medium of 44 play " He 44 put over " 
the idea of scientific planning and dispatching by play 
ing a very Interesting game with a number of decks 
of cards. It was successful because it was simple 
A Model Factory 

He purchased at the 10 cent store a doses decks of 
playing curds Four decks of the standard sloe, four 
decks of a medium slxe, and four decks of the ” baby ” 
sise He selected cards having a differently designed 
back for each deck Each dink consisted of 62 cards 
with a Joker and an advertising card He had, there¬ 
fore, 648 cards, and 12 boxes. He opened the boxes, 
and threw the card* into a suit case with the wrappers. 
He then shook the suit case until the cards were tbor 
oughly shuffled, faced and mixed up generally He then 
said 

“Gentlemen We are going to open a factory I 
have hero in this suit case all of my raw materials. 
Out of these raw materials I want you to make for 
me twelve decks of playing card*. I wish to have each 
deck arranged as foil own Ace low, King high, ar 
ranged In order, and piled In the following order 
hearts, diamonds, spades and iluba, Joker, advertising 
card, and placed in the proper box I can only accept 
perfect work.” He then selected three men out of the 
group to perform the functions of the organisation. He 
handed one of the men the suitcase, took out bis watch, 
and said, 44 Go» ” 

It wa* an example of pure socialism Bach of the 
three wanted to be boas There was no head. They 
wasted several minutes in dlscusalon before they 
opened the suit case The cards were in a condition 
of chaos, so were the men It took them just 48 min 
utee to “deliver the goods.” In the meantime the 
group had been watching the opeotfian* of the three 
with merriment and occasional mmfiwtion. Tb* obvious 
inefficiency of the operation had Unprmwed itself upou 
the mind of every man in the room. The engineer cqjled 
for volunteers, and selected three more men T h ey nude 
an Immediate Improvement They cut the Gut* down 
to 80 minutes. Before the evening was over the entire 
group had entered Into the spirit of the fgms^ and s 
picked group of three men finally mftde a record by 
performing the operation in 14 minutes and 46 second* 
Even at this stage, there were many suggestions where¬ 
in seconds could be saved. There waa not a jMv in 
the room that had not “held his watch" on his fellow 
workers* Everyone of them had been count i*0 
on the second hand. They had never rtalijwd tfcfta 
portance and signlflosnoo of a "second.” 

The Seeds ef Efftdhmy 

He went home that nfefct thoroughly 
planted the real seeds of efficiency. 

(ttonetmMi So ppg* 4H) , 



April W,1M« 

Cterwpmtintrf 

[TM editor* ore not reepomible for *tetement* mad* 
in the correspondence column, Anonpmous comment- 
cotton* oonnoi bo considered, t>*{ the names of corre¬ 
spondent* witl bo withhold when so desired.] 

Open Sights tb, Peep Sights 

To me iMttor of the Bcmtinc Amujcak , 

I am honored by having Mr Walter WInane, one of 
the beat known btg same ahota in the world, and the 
running deer champion, <3 1 m free with me an to the 
optical performance attaching to the use of open sights 
on the rifle (Bonunnc American, January 22nd, 1010, 
page 09) While agreeing with me In my review of the 
military rifle eight* of the world In 44 How a Klfle la 
Sighted,” Mr Wlnani does not agree a* to the detail* 
of the stage* in aiming over open rifle sight* 

Mr Wlnan •* letter Is an amusing example of the dlf 
ference between what one docs, and what one think b 
one does. He state* that he does not see the rear sight 
ever a* blurry or fuzzy, nor yet sharply for an instant 
and then change hi* focus to the front sight, some 20 
Inches or so farther up the barrel and ergo In a dlf 
ferent focal plane from that of the rear He state* 
that he entirely “ignore* the rear sight" He states 
that without looking at the rear sight the front goes 
Instinctively into the right position in the notch, and 
then to the right spot on the game 

Inasmuch as the description of his sighting applies 
properly and entirely to the peep sight alone, and never 
to the open sight so far as actual optics are concerned, 
we are Impelled somewhat to examine Into his state¬ 
ments If we could do with the open sight what be 
says he does then we would not condemn, as we do, the 
open sight 

The open sight system of a rifle consist* of a small 
bead or other form at the muzzle of the rifle this 
usually about one sixteenth Inch In diameter, and on 
the barrel of the rifle near the breech, and usually 20 
Inches to the rear, a bar of steel, with a notch cut In 
It, so proportioned as to show the front sight with a 
tittle light around It 

The rear may have Its notch in wide “ V M sh&i>e, 
or In narrow 4 U “ notch according to the preference of 
the shooter or the peculiarities of the maker of the 
rifle, but always the principle Involved la the same 
This Is that the rifle Is correctly sighted when the front 
sight touchos the mark In the right spot, and then 1* 
drawn Into the notch in the rear sight In the position 
selected by the rifleman as hU standard sighting 

If Mr Wlnans will consult his oculist he wilt learn 
that when one object lies in a plane say ^2 inches from 
the eye, and another object In a plane 82 Inches from 
the eye, the two cannot be seen sharply with the same 
local adjustment of the eye any more than the two can 
be photographed sharply with a camera set for either 
one, and the lens wide open. Neither la far enough 
away from the eye to be in what is practically the 
hyperfoc&l or the universal distance of focus from the 
eye-lens. 

Ergo the optical portion of seeing either sight clearly 
consists of focusing distinctly for an Instant on either 
one to the exclusion of the other Or if one Is seen 
sharply all the time, the other Is seen, If at all, blurred 
and fussy as stated. 

That this is precisely what the eye has to do is 
proven by the fact that men on whom age Is creeping, 
must abandon the open sight principle and use the 
|K*ep, which doe* not entail this leaping of eje and 
»h&nge of focus from one sight to the other Stiffened 
muscles of accommodation prevent this. The writer, 
as instructor In the militia, and as secretary of the 
strongest rifle dub In this country and as 44 consulting 
arms expert ” for Outing and other m&gaslnes for some 
years, has so repeatedly and so successfully prescribed 
the peep sight in place of the open for men with aye 
troubles, that he l»ow» beyond psradventure of the suc¬ 
cess of such change. 

While target Shooting entails finer sighting than does 
most big game shooting, atUl target shooting la at a 
contrasting mark and so not so much more difficult in 
sighting prooecs than is big game aiming This being 
so let ns consider Hie record of riflemen using open 
tight*. 

The British have tor years used the open sight on 
their service rifle, the Lee-Enfield The United States 
has used the peep for years on its service rifles. 

The poor British rifleman, using this open sight, is 
oompelisd to nse an “orthoptic” spectacle to enable 
him to define front and rear sight sharply This 
orthoptfe cousin oC a steel plate set In an ordinary 
•pectad# faUAe, gad pierced to front of the eye with a 
very floe lpfe. In the finer grades ttys bole is adjust 
•We l, ***** aa Us diaphragm Jurt ns la the lens 
openinfi *f tbawtm 

In the ftW*n and makes the 

focne.ee tb* ay* nearer to the desired universal focus, 
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tocos of the camera lens. This la a standard article 
at equipment In British rifle shooting 

Despite even this freak aid to aiming, the American 
rifle team In 1008 visited Bliley and wiped up tho 
ground with the British and other rifle teams in typical 
and prayed for British weather The American team 
used peep sights, the British team the open sight* to 
their disgust 

In 1012 the American team went to the Olympic 
games at Stockholm and there once more wiped up tho 
Swedish earth with the British and every other rlflo 
team using open sights The British were not out¬ 
gunned, their match ammunition was as good a* onrs, 
they were out-sighted, despite being possibly better in 
dividual shots than our men. 

So much for the accuracy of the open sight In tests 
that are open and above board tests or slgbt* 

Now let u* consider Mr Wlnans* reported per 
formance of Ignoring the rear sight and seeing but the 
front one 

In a rifle stocked exactly to fit the rifleman, ttred 
with no great desire for high accuracy, and a rifle to 
which the rifleman Is as accustomed as he U to his 
gloves, this Is partially possible 

Before accepting this dictum of what Mr Wlnans 
sajs he does for what he really does—which are horses 
of different color*—let us consider the ballistic* of tho 
matter 

In the case of sights 20 Inches apart, a fair average 
for sporting open sights, we have a radius of 20 Inches, 
a diameter of a circle of 40 Inches, u*ing the roar sight 
aB the center from which we strike our circle, and 
hence a circumference of 128 Inches. Inasmuch mb a 
circle contain* 21 600 minutes of angle, a minute of 
angle with our radius stated Is Just 0008-inch long on 
either sight 

A minute of angle include* one Inch for each hundred 
>ard* of distance, accurately 1047 Inches In other 
words the error of a minute of angle on the sights 
means the error of an inch for each hundred yards of 
range the mArk stands from the muzzle Ergo the 
error of 0068-inch in aligning the sights means an Inch 
error at 100 yard*, 2 inches at 200, etc. 

The width of the common front sight hunting bead, 
or 1 16 huh, includes with our stated sight radius prac¬ 
tically 11 minute* of angle, because in decimals the 
width of the front sight is 0626, and the width of a min 
ute of angle la 0068 Ergo If Mr Wlnans make* the 
small orror In aligning his sights of Just the width of 
the small front bead, he put* hi* shot 11 inches wide at 
100 22 Inches wide at 200, and 83 inches wide at 800, 
all of which is unhappily sufficient to mis* the vital 
spot on a brute if not the entire body Huch errors 
in elevation are very easy to make, particularly as open 
sight* are sensitive to changes In light, which make the 
notch more distinct and alter the apparent relation of 
front and rear 

Half this error or half the width of the front bead or 
10 Inches error at 800 is not good shooting, and yet half 
this mean* but 1 82 Inch In the position of the front 
sight in the rear notrii. 

These being the figures and the performance pertain 
Ing to the use of the open sight, the reader of the Scixn 
tihc American will agree that If Mr Wlnans can pitch 
hi* trusty sporting rifle to his shoulder and without 
looking at or ever seeing the rear sight, place the front 
sight In the rear notth with less than a 32nd Inch error 
each time, he must have a rifle fitting him to perfection 
or be very lucky or both 

What Mr Wlnans does do l* to perform the operation 
of glancing at the sights so rapidly as to be practically 
instantaneous, but our armies arc not made of a few 
million duplicates of Walter Wlnans, big game shot ex 
traordinary, nor are military rifles made to fit like a 
suit of clothes as are the rifles of Mr Wlnan* Such 
men have to aim slowly, have to fish for front, then 
rear, and cannot depend on long practice and wdl 
fitting rifle to enable them to practically Ignore the 
rear sight Hence the undesirability of the open milt 
tary rifle sight 

Using the typewriter ha* a* much to do with sighting 
a rifle as using a typewriter has to do with trundling 
a wheelbarrow In one case we become so accustomed 
to the keyboard that wq write by 41 touch," training of 
the fingers to stay in certain position over a familiar 
keyboard. 

In the other we have a lot of men very unfamiliar 
with the rifle, compared with the experience of Mr 
Wlnans, and they cannot use M tomJi ” and they must 
perform the operations of sighting as I hare described 
them. And the greater their deficiencies of eyesight, 
the greater wifi be their error In sighting with open 
sights. 

The dictum of Mr Wlnans as to the superiority of 
the open sight over the peep may seem very conclusive 
to Mr Wlnans. The cold fact of a few hundred thou 
s and American riflemen paying from $2 to |8 addl 
t lon al for peep sight* on their sporting rifles each year, 
would seem to throw some little doubt on the con 
duslvsnesfl of Mr Wlnans* fi nd in gs . 
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The matter boll* down to the fact that Mr Walter 
Wlnans, a Baltimore American but thoroughly imbued 
with the conservatism of hi* adopted “ right little, tight 
little isle,’* prefer* tho open night* because most 
British rifle raaktrs prefer ilnm and Install them and 
most British hunltr* conm rvatlvcly follow 
The other fad Htill nmulns—that targit riflemen, 
who desire only to hit wlmt they Are at American big 
game hunters In the proiKirtlnn of two to one the 
American ordnance riepartnuiit of the arun urid optical 
science all declare In favor of the jhn p sl^hr 
The open sight Is effit lent In Hpllo of optical dlffl 
cultles so long us the ejts hold out 
The peep sight in efficient 1 km huhc it complin* with 
optical facts and It Is efficient regurdUas of the eye¬ 
sight 

Edward ( Crossman 

Los Angeles, Cal 

The Auroras of Iceland 

To the Editor of the HcnuNTinc American 

During tho last Iwo months there have been some 
magnificent auroras vbdblc here at Akureyri notably 
during tho former half of October and tho latter half 
of November 

On the 0th and 7th of Octol»er last, I observed some 
splendid auroral arc* crossing the sky from east to 
west, as usual a abort distance north of this place and 
rising from 30 to 7o deg above the horizon 
From the 13th to the 22nd of November the aurora* 
were extremely brilliant Those of the 13th were par 
tkularly beautiful Words alone cannot describe thtlr 
beauty Between 6 and 7 oMotk In the evening of 
that day, there appeared suddenly a stream or wand 
of light above the horizon And to the northwest of this 
town. In a twinkling of an eye this Btream of light 
extended Itself across the heaven forming sn arc of 
continuous light even to the western horizon The 
latter is formed by a range of mountains 1,500 meters 
high and 16 kilometers distant, while along the eastern 
horizon runs a heath about 1,000 feet in height and 
6 kilometers distant The arc of aurora* crossed the 
sky just beneath the Great Bear (Ursa Major) constel 
lotion, and remained there growing In brightness for a 
few moment*, resembling an Immense band or fringe of 
light, made up of dazzling lances or spears of ethereal 
flame moving from east to west and west to east like a 
vast line of Infantry Then, this arc was paralleled by 
another which crossed the Ursa Major constellation, a 
third crossed by the Pole star, a fourth crossed the 
zenith (Akureyri Is situated on 66* MY north latitude) 
a fifth a little to the south, and a sixth and a seventh 
arc crossed by the Pleiades The seven arcs formed a 
bridge of continually moving light completely across the 
heavens. 

ThU conllnued for some 10 to 16 minutes, during 
which time the aurora* assumed at time* various color* 
reflected by the moonlight Then the most northerly 
arc faded away as did also the most southerly arcs, but 
the second, the third and the fourth arcs remained a 
tew moment* long* r when they broke up and rolled 
themselves into a vast spiral of dazzling light which 
outshono the stars and hid from view the cirrus clouds 
Immediately above it 

A similar though less brilliant display greeted the 
eye on the 14th the 16th and up to tin 20th of Novemlwr 
between 6 and 8 o<lock In the evening 
On the 21st, three joung men of this town saw about 
6 16 to 6 80 In the < veiling, a brilliant stream of light 
dart up above tin eastern horizon, and then form an 
arc of llgnt aero** the sky just almvc the Great Bear, 
but below the Pole star After remaining a few min 
utes the arc rolled itself up into a spiral of light of 
great brilliancy which displayed all the colors of the 
rainbow 

From 6.30 until 8 30 that evening I, myself, observed 
some very brilliant auroras, but the ratnlww tints were 
not generally visible, these being probably due to 
fleeted moonlight At limes tho aurora* were bright 
enough to hide Nome cirrus clouds lmmedlatel> above 
them and were therefore at a lower elevation than 
these, but they were decidedly above the cumulus clouds 
which covered part of the sky 
The height of these auroras baa therefore been be¬ 
tween 8,000 and 9 000 meters, and the most northerly 
arc which rose to 30 deg above the horizon has only 
been some 12 kilometers or good seven English miles 
north of this place 

The auroral dlsplHys are most frequent and most 
brilliant In cold and c lear weather and seem periodical 
Many reasons lead me to suppose them to be emana¬ 
tions of terrestrial energy rather than of solar 
energy 

As yet there Is no meteorological station of any value 
In Iceland although industrial, commercial and scientific 
Interest* demand one, as also an astronomical observa¬ 
tory, both here and in the southern section of the 
Island 

I'll MANN B A* NQ RIMS SON 

Akureyri, Iceland 
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An Iriah flu worker spreading water-retted flax to dry and “nature ' A field covered with flu which in expoaed for a number of daja to the etoiaeato 


Increasing the Profits In Flax Mills 

How Simple Efficiency Methods Have Resulted In Higher Prices for This Commodity 


T HE flax Industry la mm lously altered b> the vuir 
The present prices of flax filter art about double 
those that obtained before the war Iriah fla\oa bring 
at* high as 4i cent a a jmiuikI Belgian flax qh high Rh 
00 cents Canadian dew rttfed flax has been Hold In 
New England at aa high hh 25 <enta ( and a small lot of 
Canadian water retted flax ut slightly over 45 cents a 
pound 

The high prices and tsi>e<lally their wide range hare 
been something of a revelation to Canadian flux ojh 
erators If one man a fiber aclla for onh 
10 cents and another a at 20 cents and 45 
cents, according to quality, tbe low man 
naturally begins to tukt notice lorm 
erly, whin hII ahlpumuts of Canadian 
filler brought less than 14 cents (varying 
ItetWi^en 8 and 14 tints), the rnngt of 
prices between lowest and highest waa 
only a ftw cuds per pound 

The causew of these differ* nets are 
wrapped np In the curing and manufiii 
turlng, as well as to some extent. In tin 
crops as grown In concrete terms, vurj 
lug skill and attention creat* ft difference 
of between $*200 and $500 a ton In final 
returns For the average crop of 100 
acres, yielding 400 pounds of fiber per 
acre this difference would he 

Three hundred acres Ht 400 pounds 
gives 00 tons at from $200 to $500 pci 
ton equals $12 000 to $30,000 
In a word, a crop of dOO acres handled 
at one mill would yield between $12 000 
and $30,000 more reveuue than the wum 
crop handled at another mill, the two 
factories Ixdug at extremes In oflUluio 
To accomplish this result there are, aside from the 
character of the labor Involved, only minor factors and 
a small outlay to consider 

Let us examine the processes that influence the final 
returns. 

Harvesting 

Th* progressive mill man sees to timely harvesting 
Realizing the danger of labor shortage—so common at 
flax plants nowadays—he sets his pullers In motion 



Rv fffldidng and Mrtftsf flax betas baJb# it 


By J. A. McCracken 

In fore the customary time thereby losing somewhat In 
I he yield of seed, but kHlnlng enormously In the qual 
lty and yh Id of the fiber In the fields last to be pulled 
Operator Number Two, on the other hand, does not 
start pulling until the flax bus vellowed half wuy up 
the stem Therefore he ordinarily finds bin last fields 
In process of deseeding and In second grepn la fore 
their turn comes to be harvested 
Ah tbe prh*e for a given quantity of mixed flaxes d( 
pends on tin i*ooiest fillers in the lot Operator Vumlier 


Spreading flax according to the oki method of dew-retting 

Oik loses no opportunity of separating good flax from 
l>oor flax, and starts grading at harvesting time He 
mys extra to the pullers for making two or more sepa 
rate lots, according to quality Fifty cents an acre 
spent for this purpose is a profitable investment 
Where short flax and long flax coarse flax and fine 
flax are mixed Indiscriminately at harvesting, no 
amount of pains or skill at lattr stages can separate 
them eiimomically 

Rotting 

The Importance of the astern of retting la fairly in 
dicated by the- average price of Irish flax compared to 
the average price of Canadian flax This season the 
former brings between 3d and 43 cents per lb, while 
the latter—except for one small lot, water-retted— 
brings lietwwn 10 and 25 cento per lb Tbe Irish and 
Canadian crops, as grown, differ little In quality But 
Irish flax Is water retted, while Canadian flax, except 
for one departure to dute Is dew retted 

The thief advantage of water retted over dew retted 
fiber is one of uniformity, which is obviously important 
In fine spinning The most satisfactory experiments In 
water retttug yet undertaken in America arc those 
connected with the exception cited above, In *the 
form of experiments conducted at Forest, Ont Tbe 
fiber which hen been produced In this manner has 
brought 45 cents per lb on the New England market 
This flax, by the way, did not receive tbe complete ad 
vantages of water retting, but only those of mixed ret 
ting, which means treating the flax half way in tanks 
and the balance of the process on the grass, as In dew- 
retting The operator, Howard Fraleigh of Forest, Out, 
was satisfied to take one step at a time so as not to over¬ 


reach himself, as some flax men have previously done 
The two tanks nlready used at Forest are of con 
crete, each 25 feet long, 15 feet wide, and 4 feet deep 
They are placed end to end The water Is supplied by 
a gasoline pump, from a well 108 feet deep, whose 
water tests 5 25 degm s Clark for softness and la quite 
muddy • It is only four miles in a direct line from 
Lake Huron, from whhh fact some have supposed that 
there is a subterranean unmet tion with the lake This 
opinion In plausible In vh w of tbe shale formation of 
ttu lake hod upiKJslte thin potnt, Discharge 
from tho tanks 1 h through removable 
HtopiieiM at the bottom to a publh ditch. 

The best fiber > 1 1 produced at this 
plaiit—the 45-ceut lot —was secured from 
flax put direct into the tanks after it 
was pulled, that Is to say, the flux was 
placed In the tanks withont threshing or 
curing in the shock This is the method 
long famous In Ireland, but it U gradu 
ally licing abandoned for the method by 
which the seed in saved In Belgium and 
Holland still more valuable fiber Is ob 
tallied without Hatrifldng the seed The 
cr>p Is carefully cured and frequently 
held over from one year to another in 
ordei that th* re may bo material for 
sttady retting from early spring until late 
fall Fralelgh InLeuds hereafter to hold 
a portion of his straw over until the fol 
lowing y ear, and to start retting as soon 
as fine weather begins By this means 
not only will the straw be Improved, hut 
he enn keep his men steadily engaged and 
can reduce hla equipment for a given crop 
to the minimum 
Each of the tanks mentioned above holds about two 
tons of threshed straw The sheaves are placed 
tightly In a leaning position In the tanks until all the 
space Is occupied Tbe mass Is weighted with planks 
and atone so as to overcome not only tbe natural buoy 
am v of the straw, but also the added tendency to rise 

* Note Rain water, which Is the Ideal Uquld In which to 
ret flax, tests 8 dog Clark. upland surface water 104 dec 
and ordinary spring water IBB deg 

'Concluded or payt 413) 
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General view of one of the lend sections of the Cleveland double -deck viaduct, in Wooden mold* In place, supported by steel framework, ready for the pouring of 

a partly finished stage the concrete 


A Hmlf-Mile Doable-Deck Concrete r- 

Bridge 

T HE double-deck concrete viaduct now v 
nearing completion In Cleveland Ohio, 
is the largest of Its kind In the country 
The structure Is 2,880 feet long and con 
ncct* Superior Avc at West 0th St and 
l>etrolt Ave at West 26th St spanning 
the Cuyahoga river at a height that U 
sufficient to clear the largest lukc 
learners With the exception of the arch 
that spans the river proper, the entire 
structure la built of reinforced concrete JH 

The lower deck has six stn*et car tracks 
while the upper dec k Is confined to vehicle 
and pedestrian traffic The latter has a •« J 

40 foot roadway and two spacious side* H : / 

In the building of the Cleveland viaduct 
over 106,000 yards of concrete and 8,000 l— 
000 pounds of on© Inch steel bars, for rein 
foreoment purposes, havo been used 
Twenty five miles of concrete piling were 
driven for the secondary piers Tice river piers etui 
tain 20,000 cubic yards of concrete 
Not the least Interesting feature of the new viaduct 
are the 12 quadruple arches of concrete with an aver 
age length of 140 feet These arthtH wrre constructed 
by erecting temporary arches of structural steel upon 
width the wooden molds for the com ret© were built 
The Steel arches were of the adjustable type and after 
the concrete had been poured and become hardened, 
they were removed and erected to supiwrt other molds 
The steel arch which s»mn« I hr Cuyahoga river 


Steel span section of the double-deck viaduct at Cleveland 

wind* was a pier 2,100 feet long reaching s*award from 
El Hegniulo California A veai before this wharf had 
been 4 llK) feet long but substantially half of It whs 
then tarried awuy by the watts during a violent storm 
The structure was tht n so rpt ked that It wus not In a 
condition to withstand an attack of even lessened 
severity, and yet its maintenance was quite vital to the 
continuance of cettaln important shipping operations 
It was to protec t this pit r from further harm that a 
so tailed air brcnkwuter was installed and happily It 
was rendy for service when the hour of trial came 


B 1 ■■■ - Fumlnim iitallv the equipment was dc 

cldedly simple Hnd conslultd hroadlv of 
ttu follow hit, tsmutlnls The Heultoiird 
end of the wharf has a width of 70 feet 
Parallel with this and 14^ feet farther 
out, 4 huh piping, larforuted was laid 
on the watfihiMl for a length of 120 feet 
J nth end of this w as i on pled up to smalh r 
pipe leading hack to tin pier and was fed 
bv two romprissors ph< h having a 
capu< lly of l ouo c ubit f< 11 of air jk r min 
ute On each flank of the dock head was 
laid under water more pMfmuted piping 
i mining parallel with tin fa*e of the pier 

■ foi a distance of 100 fe<t lluw giving a 
total length of 120 f1c1 of air hreakwuttr 
Tin**" flanking sen thins also drew their 
ulr from the two compressors and they 
were designed to catch any sesis that 
———J might get In around cither end of the 

outlying 120 foot section 

>4 he n the storm tame that was to put 
the Installation to nn exacting test the 
waves had a height varying IwHwten 12 and 15 
feet, and were undoubtedly of ample sloe either 
to have* wrecked a part of the desk outright or to have 
rmked It harmfully The pier was a eoMtly strut ture 
and tht owners might profitably have tqient a good 
round sum to Insure Its wnuiity During the worst of 
tht storm and as long hn the wnves wt»re hlg enough to 
threaten harm, the two compressors were kept going 
This was for u j>erhsi of 28 hours, and as the air 
bubbles rose surface ward flora tht perforated piping 
they served to blast the billows or to be more exact, 


proper is the largest span of the double 
deck type Id the country It U 501 feet 
from base to base Only two steel cant! 
lever arches In the country exceed it in 
length—the one at Niagara Falla, and the 
Hell Gate bridge of the Pennsylvania rail 
mad now nearing completion in New York 
t Ity The crown of the ard) of the Cleve¬ 
land viaduct Is 200 feet above water level 
uud the two decks are suspended b\ 
hanger bars, the lower deck clearing the 
rher by 08 feet 

The viaduct has ft grade of 3 to 3 7 per 
eont, being 20 feet higher at the center 
than at Its approaches The cost of the 
structure will be $4£00,000, it is eatl 
mated 

The Air Breakwater Put to Severe 
Tot 

A h BREAKWATER” 9 f air bubbles 
can rob heavy waves of most of their 
destructive force. This has recently been 
conclusively demonstrated upon the Pacific 
coast Much Is reasonably promised be¬ 
cause of that suocfss, and the subject Is 
of both spectacular and technical Interest 
A little over a year ago it was questioned 
in these columns Whether or not Mr 
PhlUp Brasher 1 * invention would turn out 
«» be of practical value when battling with 
the very exacting circumstances of an ex 
i«*ed seaooast Prior to that time he had 
given his M breakwater " trials in more 
shelt<ui>4porittoiis, and while the results 
de&Oediy promising they were not 
of a ttatft# to answer <*r query 
Aa cafe^getafyftl, during Jaqtii#* fust 
padf was swept W a 

£• djl MOOT 



White area produced immediately after turning on air TTds sone blocks the 
advance of the waves 



Grasl 4MMbot pics at 61 B ag wkb, CsL 

Half of this wharf was tw«pt sway or the *tor» Wowing when tto attotogrepb wt* taken. 
It u pow protected by an sir breakwater. 


to destroy the whvc motion of thetr 
masses As a result the rollers s* lined to 
drop us if their foundations hud Uwi 
knocked out from under them and the re¬ 
maining motion Inc ked sufth lent surging 
force to dlHtuib the supporting piles 
among which tiny eddied as tiny spent 
themsilves In their Nhnr*wnrd travel 
Tlie compressors w* re located some- 
tlilng Ilk* 2 miles away from the brenk 
wattr, and allowing for leakage en route. 
It is probable that noL more than 1 500 
(Uldc fist of Hlr was available for service 
ut the perforated pli>e Under normal 
conditions, the air pressure need not be 
but a trifle in excess of the hydrostatic 
bend, In this case the pipes were laid In 
JO feet of water, hut It so happened that 
tlie compr*HMor» at El Seguudo were for 
much higher pressures and, therefore 
more expansive to run This added need 
leHsly to the outlay, and yet for the 23 
hours of continuous service the coat 
amounted to only about |00 Surely this 
whh a vi ry mod* st price Indeed, to pay 
for tin suvlng of that pier 

German Twine and Yam Made from 
Paper 

A S Germany has been unable since the 
war Lo ImiMirt In sufficient quantities 
the raw materials used for making twine 
uud string, German manufacturers have 
turned to the production of tluse articles 
from impor nud have succeeded so well 
that they now appear upon the market 
Pai»er twlno and paper yarn uw not be 
said to be novelties nor products of tlie 
war, as Japan manufactured yarn and 
textiles from paper pulp over a hundred 
years ago, America some 60 years ago, 
and Germany since 1800 The products 
resemble those made from jute or hemp 
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W HEN mention Is made of 4 The Iting of Steel 
about the Central Empires with but one mode of 
egreHH Asia Minor, no Intimation in Intended that tinst 
empire* have any desire to effect an estape from am 
thin# The ring of steel 1 b an arbltruiy t« rm ulilrii 
designate* the position of the buttU Unea and the llmlta 
of neutrality which for all purpose* <»f acflvlh fi om 
within or without Huppleintnl the f<>run r In tb* fornm 
tion of the enwHnh of hPxkade 

Lest ther< arint an erroneous opinion of favoritism 
It may be well to add that there art I wo dfallmt wnjs 
of looking at ttit situation, ami an matters now stand 
both vh wa art corns t To simplify dlsnisslon how 
ever the situation as menlJoneil In them lines will l>e 
referred to gtnernlly as The Blockade' And the 
two points of vhw me uk follows 
The EnUnt* ‘Tint on la Is completely enclosed now 

throughout the ixttnl of Its allied territoritf* bj power 
ful twttle lima wherever there is free field for opera 
Hon, with the exception of the Aala Minor peninsula 
And there the armies of the < aueasuR are steadily 
driving onward to set tbi laHt link In the chain M 
T< utonia— The but*rite has tried at every point to 
breHk a way Into our ihmmhhIoub and not only has 
every attempt failed, but we hare wrested territory 
eventually from each attempt and are now holding the 
whip hand As for the army of the 
Caucasus—it will not bo difficult to 
hold the Asia Minor peninsula ” 

It bolls down to 44 Germany can 
not get out u —“ The Allies cannot 
get In.’ 4 

Examination of the map will dis 
close how, In effect, 
the territory of the 
Kaiser is Isolated 
from the rest of 
the world so fitr as 
the acquisition of 
supplies from the 
exterior Is con 
cerned 

Take Nleuport, 
on the Channel, as 
an initial point 
The English French 
battle line estab- 
llahes a sofar un 
broken barrier to the Swiss frontier 
The neutral barrier extends to tlm 
beginning of tbe Italian battle line 
—and neither belligerent seems dis¬ 
posed to poke the Swiss hornet s nest 
From the head of the Adriatic con 
trol of tike sea rather than a neu 
trallty line forms the barrier And 
even If the Italian fleet Is not pre¬ 
dominant In the Adriatic, the Strait 
of Otranto Is blockaded by the Allied 
fleets. A tiny corner of Albania 
forms a link in the battle line, then 
tbe pseudo*neutral frontier of Greece 
Interposes until the lines of Salonlkl 
are encountered And the coast, 
eastward of the Salonlkl position 
past tbe mouth of the Dardanelles 
and down the Palestine coaHt 1 h 
under the guns of the Mediterranean fleet of warships 
Start again from Nieuport The Belgian coast la 
under blockade The Hue of neutrality loops about 
Holland, which country, reports now state, Is seething 
with latent activity, directed no one knows where as 
yet From the northernmost point of the Netherlands 
the British fleet, by means of Innumerable patrols, 
blockades tbe bight of Heligoland to Denmark A 
neutral coast and the blockade Is again effective across 
the Skagerrack, enclosing tbe Cattegat and the Straits 
The line of neutrality then follows the Swedl*h shore 
of tbe Baltic and the Gulf of Bothnia to Finnish Bus* 
sla Germany controls the Baltic with Its Oommunlca 
tion through the Kiel Canal to the North Sea But 
at Riga the Ruslan battle line begins, to extend with 
slight variation almost directly southward until the 
Roumanian frontier is reached Again doubtful neu 
trality requires that tho enclosing line loop Itself along 
tbe Austria Hungary borderland, along the eastern edge 
of conquered Serbia along the Bulgaria Remnants 
frontier, whore trooiw art massed on either aide In 
anticipation of trouble Russia controls the Black Sea, 
so the blockading line Justly facts tho shore of Bui* 
garia and Turkey, past the entrance to the Bosphorus 
and along tho Black Sea coast of Aala Minor to a point 
some miles west of Trebisond As the Baltic is virtually 
a German lake, so the Bleak Sea is Russian. 



From cnKt of Trehizond the Russian Army of the 
< aucasus under the Grand Duke fllnga Itself forward 
In a loop toward Hlvaa, then back to aonth of Lake 
Van, thence southcaat In broken array uutll It crosses 
the Persian border, Its tip feeling for the not distant 
Persian Gulf 

At the preHent time this Russian Army in Asia Minor 
establishes absolutely the only moving element In the 
line of battle, the only force, excepting the troops which 
oppose Us progress, engaged in strategic maneuvers 
throughout the theaters of war and the object of Its 
advance ht the sweeping of Asiatic Turkey and tho 
closing of the blockading ring 
Comparatively speaking, there Is little in tbe way of 
supply that can enter Teutonia from Asia Mlror Min 
*ral wealth Is there undoubtedly, and a certsirnamount 
of food supply, but scarcely enough, under the disturbed 
(ondltlona existing lu Turkey to more than supply the 
Immediate needs of the Ottoman Empire 
Teutonia’s strategic advantage of Interior lines 
Is clearly evident from tbe map At will the 
forces of the Kaiser can be shuttled 
back and forth on defense or of 
fense from east to west or vice 
versa even to the southward through 
the Balkans to Asia Minor, on the 
other band, the two 
great elements of the 
Entente, England 
France and Russia are 
absolutely separated 
from ouch other for all 
purposes of combined 
movement Oue side 
cannot reinforce the 
other In time of reverse 
or threat, Teutonia 
seems — and Is — a co¬ 
hesive unit not only 
through arbitrary polU 
leal affiliation, but ter 
rltorially as well, and 
the military advantage 
Is a tremendous one. 

Morally, the loss to 
Teutonia of Turkey in 
Asia by no means an 
impossibility or lmproh 
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The Iron ring around tbs Central Powers 


ability, would be severe, tactical!*, Ua severance from 
tbe Central Empires would seem to be a net gain, for, 
in view of the lnhereut responsibility for defense of 
the present long line in faith to the Turkish ally, its 
defense requires men, many men, not only for the actual 
line of battle, but for the operation and defense of the 
long and tenuous line of oommunlca tion To the 
Kaiser, could the neutrality of Roumanla bo assured, 
the m*>st Ideal line of frontier In the present war, for 
defensive purposes purely, would extend from the west 
ern tip of RouinanU, across Serbia to the Adriatic 
Tho now far flung line would then be contracted until 
a minimum of men could defend it, the railway service 
of rapid communication would be at Its xenlth of ef 
fectiveneas and tho twin empires, Germany and Austria 
Hungary while practically besieged, would still main 
tain the severance of their enemies, possess the most 
feasible Interior lines and really begin to fight * 

It must be evident to all that the real, bloody, cheek 
by Jowl war has not yet begun, nor will it as long as 
present conditions exist—that is, without an unlooked 
for break tn the lines or the interposition of a now 
neutral force athwart a dangerous sector The Kaiser's 
present position Is one of territorial gala; with which 
he is properly anxious to bargain for peace; tbs Ger* 
man (Austrian, etc.) line of defense proper lies wsU 
back of the existing tines, along the storied Rhine and 


the VIstula—CarpatbUfl Am the expressed 

determination of the Bntrotaflw. tUflgmay come when 
it must be nisua«| MMf loss of men, 

wbhh has averaged abOht $Jx potent ptr mflftth of 
the entire force afield, and tbe consequent safety* 
factor necessity for contracting existing tinea When 
such a condition occurs tbs real fighting must begin 
unless some agreement for peace has been reached. 

Arithmetic la Inexorable. No one, pro-Ally or pro- 
Teuton, can deny that If the war lasts long enough 
and pawn, bishop, rook and castle are exchanged,?man 
for man, the two-to-on* advantage of superior numbers 
must tell And no one, either, will deny that the mill j 
tary organization and cohesiveness of the Central Em , 
pires is superior to that of the Entente, for frota tbe 
standpoint of the Teuton, the military spirit has been 
the guardian of German Institutions and has been 
aclentiflcally developed as such. 

It brings tbe sltdathm to this * 

The Knteute, while as unwilling as Teutonia to sacri 
flee a life or squander a dollar of national fund for 
mere war, la playing the game of attrition—for arlth 
metic it inexorable, ami the gaining of its end seems 
assured If the war can be prolonged sufficiently 
Teutonia, conscious of superiority of organisation and 
the possession of strategic interior Jluea, must win 
quickly, before the policy of attrition can begin to tell 
too heavily The masterly atrokes that began on the 
west, shifted to the east, back to the west again, and 
again to the east, have been delivered with this neces¬ 
sity for apeedy derision uppermost In mind, but what 
a problem It is I The giant Ruaala, Antueua of nations, 
seems to rise with increased strength from each heavy 
fall as Germany’s national spirit, in fear for the fate 
of the Fatherland, is stirred to its roots, so too is that 
of France, which, with England’s tremendous aid, 
stands firm athwart the western way Italy lends Its 
principal service tn holding Inactive a great Austrian 
force which might hnve sunyed the balance elsewhere 
Ho It may be said that scarcely more than the Initial 
stage of the war, theoretically haa begun, the coming 
summer will surely bring developments of moment, 
for tho strain to both belligerents is too great for them 
to remain passive 

Vodka or Potato Flour? 

HE Russian government’s ban on vodka has Uc 
pressed the distilling Industry und consequently re 

duced the demajti 
for potatoes T®, 
farmers plan to re¬ 
strict tbe potato 
acreage and will, 
of course, have to 
arrange a new ro¬ 
tation of crops 
The Russian De 
partment of Agri-. 
Milture is anxious 
to maintain the 
potato industry 
and point to the 
example of Ger 
many in developing 
new uses for pots 
tatoes The Ger 
mans began ten 
years ago to build potato-drying mills and had bulff 
QUO of them before tbe war began What the Aber 
Is now, considering their great shortage of gfln, is 
difficult to estimate, but It must be great 
Potato flour mixed with wheat or other grain flours 
makes a nourishing bread, the present military loaf of 
Germany, in fact Furthermore, the coarser flour or 
potato bran mokes excellent stock food. The Russian 
funner, deprived of his distillery market for potatoes, 
might be Induced to dry the crop and grind It Into 
flour—especially ht war time—1/ he can be convinced * 
that the machinery Is not too costly Tbe Mg German 
dryers have a capacity of fid tons per day and coat as 
much as $ 12,000 to build. This is too great an initial 
xpense for Russian needs. Beosntly the Deportment 
of Agriculture has shown that ordinary starch dryers 
costing only $500 or $1,000 aye quite satisfactory as 
potato dryers. The actual drying oosts only one eighth 
of a cent par hundred pounds of raw potatoes. About 
30 per cent of the raw weight la obtained in dried 
form so the cost of tile product Is Isas the** half V 
cent bar hundred pounds. Tbe cost of grinding 
this into flout is about double the above os# jnre- 
****** are now offered for devices that wiU cheapen 
the process 

EoeelWy the proWbitiau of vodka wilt stiitlUala re* 
•ffiMwefttlneee tit t*a ROgsksn IsrigMA 
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War Game—V 

Frontal Attack 

By Guido von Horvath 

Copyright 1010 by Muon A Co Inc 



T HE development of a combat should enable the com* 
mender to detide when and where to deliver the 
decisive attack. 

W£en we apeak of a frontal attack, wo mean a direct 
advance against the enemy line Superiority In num 
bars, heavier fire, and the culminating shock of the final 
assault, give the decision At the start, the advantage 
la with the defenders, and such an attack is dlfllcult to 
push home. 


he or one of his stuff will carefully search the edge of 
Lebanon Forest through his field glass. The flank 
guard commander has undoubtedly sent patrols ahead, 
but the Red cavalry, with Its rapid advance, has made 
the patrol service useless At the moment whin tlio 
enemy squadrous break from the edge of the forest, 
Colonel K has to take counter measures against the at 
lack of the Ked cavalry on the left flank, or it will prove 
disastrous. 


dtouted by * hanging I lie lr<Hip mi tin map 

Ho far wi ha v * not j*mn fmtltM limit t«* < onuiih r 
the enemy cavalrv alone W< must know ilut ilm Hed 
commander will be await of tht thiingi In lln ultna 
tlon as soon uh the Red cavalrv npisurs mi tin nhiii 
H e, too, will have tu at t and bin dim will Ik to make 
the lH*t of the favorable change and to utilize tin mo 
nunt to tin beat of big ability 

Naturully, his Urst mmenunt will U to dln<t Ms 


In actual warfare, a direct frontal at 
tack Is rare, both because It Is difficult 
and because of the great losses which It 
Imposes upon the attacking forces. There¬ 
fore, It will occur only under circum¬ 
stances where no other means to force a 
decision are at our disposal The frontal 
attack may occur when a quick decision 
Is demanded, or where the terrain fa 
vors It, or when armies have settled down 
to trench warfare, and the whole frout Is 
covered In such a way that the frontal 
attack may provide the opportunity for 
other decisive tactical movements. 

The reason the frontal stack Is chosen 
as the subject^tfthe present problem la 
that this atjj^H^^ne of the simplest 
tactical Its develop¬ 
ment will which 

will enable problems. 

In the previous w^^uames, we have 
taught the general principles by the so¬ 
lution of the problems, from this point 
we shall have the direct action To do 



Bird's-eye view of region mapped below, looking toward the south 


Infuntry tire, aud eH|MMinllv hN urtllbiy 
lire, In such n wnv tlmt tiI h own tnuilry 
will benefit by It 1 tils inn hr doiiL In 
two different whvh i iflu r by lnu inning 
the tiro along the whole Hue, or by direct 
ing h Are against that portion of tho 
enuuy forces which are threatening the 
utvnlry 

It Is very easj to real Ire that if the 
Red artillery will shell the left flank of 
the Blue* the troops there will have to 
suffer severely while warding off the blow 
dh ected by the Hed cavalry 

It Is assumed that the Red. cavalry will 
have to withdraw but It 1 b evident that 
the left flank of the Blues was serious)) 
shaken. 

Colonel K will huve to send out a mw 
left flank guard 'Ibis 1 b Immediately 
engaged w 1th tho now dismounted Red 
cavalry The tire combat rapidly de 
volops and Its volume ussures Colonel 
K that considerable forces are involved 
Whereupon, having iu mind his original 


this, we shall need the map as repre¬ 
senting the terrain of the field of opera 
tions, the conventional signs represent 
lng the troops drawn to the scale of the 
map, and the perspective to help us vis 
uallse the terrain By these means, each 
particular phase of the combat can be 
carried out in a manner to bring closer 
home to us the meaning of war and the 
lecsMlty of preparedness 

The map enables us to measure our dis¬ 
tances accurately When we have the 
distances, we can determine the time nee 
essary to place the various troops In their 
proper positions. To avoid mistakes and 
to guard against unintentional slips 
stick plnB should be used to locate the 
forces on the map. The error of a small 
distance on the map represents a con 
slderaUe distance on the ground aud 
may mean the difference between success 
and failure In the development of >the 
combat 

We can now return to the Blues, Col 
ooel K.’s detachment, at the momeut 
when the last game closed The situation 
Is given in the accomimuying map This 
map will also be useful for the location 
troops, which will work out the 
furore problems. 

This situation represents the phase of 
a frontal stuck at s distance of 1,000 
yards from the enemy Undoubtedly, the 
appearance of the Bed cavalry at this mo¬ 
ment and their surprise attack on the 
left flank Of the Blues, is a development 


wqhth 



mission to hold the bridge* for the ad 
vanee of the division he now decides to 
draw back the loft of his firing line and 
to remain on the defensive on the crest 
of iKxikout 11111 with a left flank guard 
on tho highest point 

11 Is now 4 PM and early summer 
As soon as he learns of the partial with 
druvvnl of the Blues the < oniuiuudor of 
the Rods now roluforml l» one regi 
mont of cavalrv finds the time right to 
assume the offensive A study of the 
uiup will make it evident tlmt, a» things 
now stnnd, the Hed offensive must also 
bo n frontal attack This movement will 
la a veiy difficult one for llimuin Creek 
is Just dm p (nough, ut this season of the 
year, to prove a verv serious obstacle 
Therefore the Rod advance must he made 
by way of On brldgt or by boats If any 
are available or by tin remnants of the 
destroyed railroad bridge 

Tbtre is the ebuun to use the cavalry 
on the right flank to commence the at 
tack, and under cover of the rivalry at 
tlon to throw the infantry gradually 
across the bridge \s a matter of course 
It mnv 1*» ex]>ectod that tho Blue artillery 
will shell tho bridge and endeavor totally 
to destroy It by Its fire This artillery 
Arc will cause great loss to the Red col 
umn, fort fng tho passage of tho bridge 
The reason which decides the Red com 
munder to order an attack whhh will 
necessarily must iiiiiuv rnsimlth r 1 h hla 
desire lo force a si>eed\ and probably fn 


of groat Importance, and must cause sev- Enlarged map of tho vicinity of Lookout HIM vorable de< Mon with the arrival of the 

end rh fl pg nt In the action It will be re- reinforcing cavalry regiment his forces 

numbered that Oolobel K. has given order* not to Of- The forces which Colonel K can Immediately utilise are numerically superior in addition the rnornl ef 


tempi an assault against the enemy’s left flank, but to 
hold the edge of the forest It 1e evident that the 
commander, directing the attack from Argus Farm, ex 
bected the poeftlbfe coming of the enemy on the left, 
but that he lacked the time to forestall the disaster to 
the troops guardlng the left flank. 

To re pmrnt the situation, place eigne on the map 
•bowing the location of aj; the Bine troops when at 
a dis tance of yards from the enemy Then lo¬ 
cate the da&htfve Utte of ttte Beds. U* t, the two at- 
NMfapw pf Red cavalry Just overwhelming 
the left wk the Blue* 

)lgf gtfcff pt Argue jrem, Ookmel R. hoe started 
it mt watering ita develofmieni He 


are his artillery and the reserves behind the left flank 
Well trained troops. In circumstances like this, can act 
very quickly All that l* necessary Is the proper order 
and counter action will follow The order should be 
to Are on the cavalry on the left flank The reserve 
tftttalfon would have to form a firing line to the left 
and sa soon as the enemy arrives within effective range, 
he should be met with a withering rifle fire 

The action of the artillery Is even quicker Ihe 
range and target ore known The battery, or a part of 
It, would have to change front to the left. Fven before 
the Infantry could fire, shrapnel would be bursting over 
the Red cavalry The Reds would have to turn, and 
probably pay heavy toQ for the destruction of tho left 
flank guard. 

These changes In the situation should be In 


feet of the Mivalry attink although unstncesaful and 
the partial retirement of tin Blue* on their left flank 
Ih greatly In bin favor H1h chances therefore are 
fairly good for n decision lit his fH\or 
The dlfikultles lu the wh\ of the Infantry advance 
must be overcome by the skillful and Judicious use of 
artillery tor Instance the mowing of the creek will 
bo very difficult lo overcome this the Red artillery 
must direct its full Are on thane Blue forces mhhli arc 
trying to prevent this crossing If the artillery docs 
its work cleverly, the crossing can bo ncoompIlHUed 
without too great a loss. 

Before the Infantry ctm attempt the decisive Assault, 
It must approach close to the enemy, and it must gain 
fire superiority Then the use of superior forces and 
(Cottcfwdrd on fMU/* 400) 
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The Motor-driven Commercial Vehicle 

CWucud by VICTOR W PACE. MUE. 

This department ts devoted to tht interest* of present an i prospective owner* pf motor truth* and delivery wagon* The editor unU endeavor to a never any Questions 

relating to mechanical features, operation and management of commercial motor vehicles 


Cushioning the Truck Tire 

W HILE «4> form of tin Join x\(v Inxn divined that 
cun dlttpluu tho uir HUH form ulnioHt unlvirsnlh 
used on AUlotnobtleK of the Unlit and liudluiu w«U,ht 
< Ihhm'h, InvenlorH tiro giving Hu problem of a punt lure 
proof, >«t rodth nt tin coimldi rtihlt attuillon Om» 
of the Iul« si (IttlNid In tlluwtrnled In Hip Htxtlomti \it w 
li<r*_\\lth though UiIh 1h said to lx wort Hiiitod for 
trucks than it In for phnsiin tan on 
acctiunt of ItH vuixlit llu shot Iimn an 
cxtmmlv lliitk triad and In said to ^ 1 x< 
considerably more mileage Ilian the ordl 
nuij form uu account of this txtru ma 
terlal Tlie uhiuiI form of inflated lnnt r 
tube is rt plated bj a mbs of hUU cylln 
dors In width a fixul air preasuro Is 
maintained |»\ mm < mint of the wheel 
over tin mail Lach cylinder is provided 
with a guided piston or plunger which 
tompKHws tht air lu the cylinder us the 
piston motes in from distortion of tho 
shoe when au obstiuctiou is passed over 
The cylindtrs Hit imbedded in u ring of 
rublx r as I nd butt'd so that they tannot 
lx» displaces] The rim Is a sjkmIhI form 
and tho tin must be Installed i>> Hpwtal 
machinery It is raude in popular hIjccb. 

The solid rubber tiro Is the most eu 
during find practical for com menial 
vehicle' use, hut it Uus the disadvantage 
of lacking reslllenoj which causes vlbru 
(Ion of all nuthnnical parts and tends to 
loosen the various fastenings throughout 
the chassis This factor of vibration In* 
comes more seicre os the vthlclc speed 
Increases so on reluthily high speed 
trucks, as used In llic department service, 
special forma of wheals lucorj>orntlng ft 
tushloiilng clement dhrtimt from the solid 
rubber tire are fitted 
Two forms of cushion wheels are shown 
herewith That at 1 A * has a peculiar 
double hub formation In which cylindrical 
blocks of rutilver Hie placid in Ktinlclr 
tulur bed spawn between Inside and out 
aide huiMt these ncting as driving num 
ber» as well us cushioning eUmtuts Ah 
the rubber is not subject to depreciation 
due to contact with the road, as the outer 
solid tire Is, it can be of very riaUlt nt com 
position. The wheel at B oiieratcs on a 
similar principle except that the cushion 
lug element Is carried out near the rim 
■The aolld tire is carried by the outer rim, 
which rests upon the special soft rubber 
cushion Interposed between it and tho 
wheel felloe This cushion is inserted be 
tween the wheel jwrts under pressure 
and there can bo no sliding around of 
one rim relative to the other The Inner 
and outer rims Hre Joined by rings of 
tough rubber eomjxmud one on each side, 
which net aa Walls to keep grit, water 
and other foreign matter out of tho 
chamber or annulus In which tho rubber cushion U 
carried 

Motor-Driven Street Cleaning Outfit 

T IIH combined street flushc r and sprinkler Illustrated 
is mounted on a fleton chain-driven chassis and while 
the cliasaU Incorporates novel features wc will con 
fine* ourselves to a consideration of the flushing ap¬ 
paratus Iwause most municipalities are interested In 


tin method of stiett cleaning by flushing since this 
x chicle type has demonstrated that It 1 h eupable of 
doing the work satisfactorily The tank, which ia 
ulibut Id feet long is made of S-KMnch boiler plato and 
in galvanised inside to prevent any rusting of the 
metnl The tank holds 1,000 gallons find a by pass la 
fitted so that when the tank Is filled it is not possible 
for the w r ater to overflow through the filler opening 


Light rubber tired trailer for attachment to paaoengcr cart 

It wilt be upiwreut that this 1* an advantage of some 
moment because there are many parts of the chassis 
mechanism that would not be benefited by continual 
loiths of water Au indicator Jb provided at the rear 
< nd of the tank to show the exact height of the water 
It will bo ol>servcd that the tank tilts towards the 
rear of the chassis so that any foreign matter in the 
water will flow in that direction. The sediment may 
l>e easily removed through a cleaning plug provided 


at tho lower end The top of the tank Is provided with 
a manhole of standard else and baffle plates are fitted 
to prevent surging of the large mass of water os the 
truck moves. A strainer is provided in the outlet to 
Insure that only clean water will reach the ptunp. The 
tank ta round In section and ia mounted on six metal 
cradles. Tlieac cradles, or bed members are clumped 
to the frame of the chassis by U holts and the tank Is 
held in place on these cradles by aubetun 
tlal straps of metal The tank is also 
braced against fore and oft movement 
by strong bands and tumbuckles as In¬ 
dicated 

For flushing more pressure Is needed 
than 1 b available by utilising the flow 
due to gravity A centrifugal pump Is 
ubcU to obtain the desired water pressure 
This Is mounted concentrically with the 
main prope.ler shaft and Is actuated by a 
positive) Jaw clutch from the propeller 
shaft Itself One of the dutch members 
is ho mounted on the shaft that it can 
be tmdly actuated from the driver's seat 
so that the pump may he put Into action, 
when desired At normal engine speeds 
the pump has a capacity of from 200 to 
UfiO gallons per minute at from 20 to 60 
pout id a pressure A flushing head U 
located ahead of each front wheel and 
these heads are adjustable so that the 
water supply (an be pointed to either side 
of the truck and the heads used in con 
Junction to cither side or one pointing 
to one side while tho other may be dim ted 
us desired It is also tangible to have the 
right hand nozzle point towards the left 
and vice versa as a cross stream la said 
to l)c tho most effective cleanser under 
ceitaln conditions. By working at high 
pressure it is found that considerable 
flushlug may be done with a com para 
tlvely small amount of water 

The Bprlnkler heads are situated dl 
reetly in front of the flushing nozsles and 
are on tho end of a pipe pointing toward 
the ground The amount of water dolly 
ered by the sprinkling heads can be varied 
from 10 to 80 gallons per minute It Is 
said that with both sprinkler beads in 
oik ration a street 80 feet wide may 
be sprinkled satiafa< torlly with one pas¬ 
sage of the truck All of the controls are 
placed convenient to the driver, who can 
open or dose either the right or left hand 
supply pipes or both and can varv the 
supply of water and Its pressure ns he 
desires. The operation of the pump Is 
controlled by a lever in the center of the 
chassis, near the driver and a small pres¬ 
sure gage on the dash shows the pressure 
of water supplied from the pump This 
can be Increased by either varvlug the 
speed of the motor or the speed of the 
truck. 

Moving Structural Steel With Tractor 

A NYONE who ta familiar with the problem. Involved 
In moving heavy structural steel girders will appre¬ 
ciate the task accomplished by the tractor shown In the 
accompanying engraving This illustrates one extreme 
of the great range of usefulness of the mechanical 
horse The steel girder measured 00 feet in length, was 
nearly 0 feet wide and weighed over 81,000 pound a. 



Combined pneumatic and 
solid rubber tire 


Cushioning solid rubber tires with resilient 
pods and blacks 


riLLINC. HOit 



Street cleaning machine combining sprinkling and flushing functions 




Utility of ga s ol in e tractor In moving hoary otrictarOl stool gbdor 
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TW* iqtvak Mfel* fcMd WH bAtttod A 
ftiotanoe of oter & ntftea to Its dee- 
filiation In IE toUwtea, and no trouble 
w«$ experienced in stopping the beery 
load when desired This was due to the 
fact that the tractor was equipped with 
powerful hydraulic brakes acting on the 
rear wheels In addition to the large serr 
Ice brakes which are fitted to the jack 
shaft It Is stated that the load was 
brought to a complete stop in a third of 
Its own length when runUng at Its arer 
age speed of 10 miles per hour 

Light Trailers for Passenger Cars 

T HERK are numerous occasions when 
the owner of a passenger car could cm 
ploy it to advantage lu htn business were 
It not for the fact that In many lines the 
carrying of goods mars the finish of the 
paint aud upholstery and at the same time 
the average touring car or roadster is not 
very well adapted for carrjlnff anything 
hut the live freight for which it was de¬ 
signed A plumber or carpenter, for In 
stance has to handle bulky materials and 
use supplies in his work that are not of 
a nature to be easily handled In a pleasure 
car body Numerous light trailers have 
been designed for Attachment to the rear 
of passenger cars, these usually being of 
the form that will track with the two 
car wheels and swiug around corners 
when desired The outfit outlined Is a 
practical one that Is used U\ a grocer and 
It will be apparent that the bulkier goods, 
Much as bags, barrels and boxes that could 
not be convenient! > placed in the touring 
car tonneau can be carried without dlffl 
cultv In the trailing vehicle Such a 
trailer Is well adapted for tlu use of con 
tractors, plunders, painters and others, as 
It can be left at the Job with the supplies 
and the car used for visiting other opera 
tlons These trailers are built more sub 
atuntiHlly than horse-drawn vehicles and 
are usually provided with rubber tires and 
easy riding springs Many occasions will 
suggest themselves where smh a trailer 
would lie an Inexpensive and very useful 
auxiliary to a passenger car for pleasure 
purposes as well as the more utilitarian 
business servlet 


Motor Truck Queries 

0 S writes Will you please dlwusa 
briefly the following 1 Would a high 
tension magneto give a better tqiark on a 
two-<yllnder tractor if It had a distributor 
ao as not to spark in both <>llnders at the 
same time? 2 What determines the 
length of piston stroke? 3 What does 
length of stroke have to do with power 
and economy of operation? 4 Does the 
beat speed for a motor bear dose relation 
to the length of stroke? 5 Why does the 
length of stroke vary so mu< h In different 
engines? 0 Is a wide drum a good man 
ner of tractor drive? How do they pro¬ 
vide for turning? 

Answer 1 Yes 2 The length of 
piston stroke Is determined by various 
considerations of design, the most 1m 
portant being the desire not to exceed a 
safe piston speed 8, It is said that a 
long stroke motor Is a more efficient type 
than a short stroke of equal liore because 
it utilises the expansive power of the ex 
ploded gas charge better A long stroke 
engine Is also a better “ pulling ” engine 
than a short stroke form as It will deliver 
more power at slow speed 4 The ac¬ 
cepted safe piston speed of a thousand feet 
par minute has been greatly exceeded In 
recent years without serious consequence 
Some racing engines have two or two and 
a half times this piston speed For trac 
tlon engines and for heavy duty power 
plants It U probably well not to exceed 
a limit of 1,200 feet per minute. This 
Would limit an engine having a (Much 
stroke to IftOfr rp,m. 5. This Is due to 
Individual opinions of various engine de- 
atguena ft. Traction engines using a 
Wms drum for driving purposes have 
ft**** satisfactory service, It being said 
distributes the load over a 
Ojcca* 1 V** fed make* It pttalfete (or the 

bfetoc to W$rk<m *oft ground. In mum 
Anon U mil/ oourpooed at 
tofefett* MtaM tftn, mounted to uo tb i r on 
driven 6 T tadopuadoat 


I that is on the outside of the curve and 
I declutching the Inner drum In other 
forms, turning Is acornpllshed by the 
drums slipping 

The Bererskm to Shield* in Wnrfnre 
of To-day 

W ITH the advent of firearms It was 
believed several centuries ago that 
the day of armor and shields was over 
for all time for the powerful Impact uf 
projectiles discharged from even the earh 
muskets rendered Ineffective the light 
steel then worn Prior to the present war 
Infantrymen were not provided with 
shields of any kind as a protection 
against the rifle fire of the opponent It 
was rather in methods of concealment, 
such as uniforms whose colors tend to 
bleud with the surrounding landscajie, and 
tuatti rod formation that protection had 
beeu sought. 

The present great war has ridiculed so 
many generally accepted principles of 
what has heretofore been considered mod 
ern warfare that the reversion of the 
soldiers to shields and armor does not 
come as a surprise At first, the shields 
were of small dimensions and used solely 
in trenches, in order better to resist the 
rifle fire of tin enemy Such shields In 
most Instance* wen provided with a slot 
of just HUflh lent size to accommodate a 
rifh or machine gun 
Not content with employing steel shields 
in the tremhes, the fighting forces have 
extended their use to Infantry attack*, In 
order to lower the terrible toll collated 
bj the rifles and machine guns Most of 
the nations now fighting In Euroin* have 
provided a jmrtlon of thtlr men with 
small, Individual shields which can be 
com i ulentlv < arricnl and readily erected 
to afford a fair degree of protection to 
their user Smh shields are especially 
suited to the requlrtmeats of sappers, 
who must some times advance to the 
barbed wire entanglements of the enemy 
and cut them with a pair of pliers or 
other tool ln*fore the Infantry can under 
take a (barge I ylng prone behind a 
small portable shield, the sapper is pro- 
lected to uo little extent against the fire 
of t in my sharpshooters as he goes about 
his work 

In some of the battles that determined 
the fate of Russian Poland aud the great 
fortresses forming the western permanent 
bulwark of the Muscovite empire the 
troops of the txar employed steel shields 
mounted on wheels One of these shields 
appears as the cover illustration of this 
issue, which haB been painted from an 
actual photograph of the device The 
Russian movable defenses, for such they 
are lu reality, consist of heavy slanting 
steel plates mountod on two large wheels, 
with, small plates hinged at the lwttom In 
such a inanuer as to protect the lower 
limbs of the marksmen and jet permit of 
the forward movement of the shield even 
over rough ground A metal framework 
In the rear, provided with four small 
wheels, completes the miniature fort 
From the photographs that have ap¬ 
peared, It Is deduced thut the Russians 
have given considerable thought to the 
design of the movable shield*, In no 
wise can they be considered lu the light 
of make-shifts hastily Improvised by the 
soldiers themselves 

If the number of Russian movable 
shields captured by the Germans is to la* 
acopted a* a criterion of their military 
value, it must be admitted that they have 
proved a failure And this seems quite 
logical for, while a single marksman may 
be protected by a small shield against 
rifle and machine gun fire, h shield of 
the *Ue used by the Russians invite* 
accurate, concentrated artillery fire as 
well because of the mark which it pre¬ 
sents. While It is undoubtedly effective 
against light-arms fire of trench de¬ 
fenders, It cannot hope to withstand shell 
fire As a farther consideration, the very 
greatness of the Russian shield makes Its 
rapid movement Impossible, so that in the 
•vent of a powerful and successful coun¬ 
ter-attack by the enemy, Its defenders 
must needs leave it behind In their re¬ 
treat This is probably yhit has oc¬ 
curred in th* majority of cases In vhloh 


they have been captured intact by tlx 
Germans, barring, of course, those found 
at the supply bases 

We may draw the conclusions that In 
dividual steel shields can be used n» 
good advantage, but larger shields, In 
cause of their huge proportions nrc not 
a success. Protection against light arm* 
and artillery fire during an attack In tlu 
open remains a matter of rone*nlnu nt or 
purlin l eoncealim nt, with ttuli man tnk 
lng advantage of smh cover as he ran 
find rather than tlu prov tiling of movable 
steel defenses 

The Current Supplement 

A TIMELY article in the current issue 
of the Scientific American Suitle 
ukvt No J102, for April 30 Is Intgt 
Naval and Count Defense Gunn, in which 
tin uuthorlty on the subject tells how 
these monster weaiwus are built and 
tested It Is fully illustrated with photo 
graphs taken In the Government ahoim 
A paper that will bo found of general 
Interest la Eianamy in Study It is the 
first of a h< rles of artlc les by a well 
known writer on the subject thHt will be 
of great value not only to every educator 
but to every student as well presenting 
as It does an intimate analysis with a 
view to economy of effort and the securing 
of the beHt results Intwwth* 11 ith Many 
Eyea ttllH of the <nrlous aud wonderful 
organs found In mam of the lower orders 
of life It is accompanied bj a large 
number of illustrations Thi Caper 7Vj* 
tiU Industry discusses many applications 
of pai>er ns a substitute for other forms 
of fibers, with notes on methods of mnnu 
fucture Oiling forth Roads distusscs a 
feuture in road making that will uppiul 
to a large jwrtion of the public, and it 
will Ik* found of (.special value to tlu 
engineer The Cate of the fiet will ui>- 
peal to evtrjone, ns it is Intimately e*on 
nccted with our eviryday comfort and 
efticiencj It Is Illustrated by a uiiuiIh r 
of cut* Radium has Lain cmplovcd very 
widolv In the treatment of n numlxr of 
diseases, but many who ure using or 
ex|K*rlmenting with it Hre oblivious to the 
serious dangers that arc Incident to Its 
handling and whkh are oonstnutb 
present To these Injuries Due to Radium 
will be of vital interest as it discuss 
a number of netual typical cases tithe r 
articles worth reading Include Indian 
Musi( Dftonatlng Submarine Mims by 
EtectrU ity mtd Fngtm n tng in th* \aig 

Extensions of Time in Patent Cases 

S TNCF I ho commencement of hostilities 
In Europe, practical!} all the foreign 
countries have emu ted remedial laws 
which extend tlu time for the filing of 
lepers uud the pajmenl of fees in tun 
neotton with applications for pah nt* but 
in most cases Mtircns of thi I ulted 
States cannot take advantage of these 
new laws lx cause of the failure of ( on 
gress to consider fnvorablv the bills wlihh 
have l>ec n lntr<Kluced granting riMlprixal 
rights 

American fm enters have not hit cIIh 
posed to abandon their rights 1o |uitints 
in Kurope for terms of 14, lb or more 
jears, inert!} because business conditions 
might make It difikult to Introduce* their 
lneentloiis lommen iallj in F urojs during 
the first \ear or two of the patent term 
But the de lajs In delivering foreign malls 
and sometimes the Impossibility of bnv 
lng patent work attended to prompt!} In 
the countries nt war lieoauw ninny pat 
ent attomeja and clerks are at the front 
have in many cases made it Imtsmsibie to 
file applications nnd i*ay fees within (ho 
periods prescribed by the gc m ral law s 
.In smh case* petitions to file pniicra and 
to pay fees under the new or war pm 
visions, have met with the replj that tin 
request will be granted provided the 
United States will enact laws grunting 
similar courtesies to cltisens and subjects 
of foreign powers It will, therefore be 
seen thAt the new law, set forth lu the 
bill* now before Congress should bo on 
Acted, not only In a spirit of justice to 
foreign inventors who, while at the front, 
are unable to attend promptly to their 
patent business, but also to enable Amer 
lean Inventors to obtain necessary exten 
lions for the protection of their rights. 
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INVENTORS ure Invited to rnmmunlmte 

* itli Munn St Co , 233 Broadway Naw York, 
or 625 F Street Washington DC inn (turd 
to uriug wiliil putt nt pr« to tl n for their 
Invention* Trad* Mark* ho I Copyright* 
reirhti n ri Design Patent* him! Foreign Pat* 
ant* votured 

A Free Opinion H"» to the proliable patent 
nMlily (f nn mv ntion w III be rtndily (riven 
to nny mw ntrr rurnl«hhlg ui with n in xlel 
nr "ketch nnd ti brief «h rlption of the 
device in qilC'dl >n AM (niniiuitikiitiniiH nrc 
strictly court tentml Our Hand Book on 
1 nU nt* will Iwm nt free on rcqiunt 
Our* is the Oldest agency for aeeuring 
poll nU it wan eulnblmhcd over seventy 
year* ngo. 

All patents secured, through us are de 

* nl(t*d without coat to patent* e in tlie 

Scientific Americas 

MUNN A CO 

233 Broadway V«4»«rth UUm« Naw York 
BraacA Office: SZS F Street, ttiaaMagtea, D C 


Annual Subscription Rata* for ths 
Scientific American Publications 

Ruharnption nno \ car $300 

1 outage prnpAid in I nitad Sutra *m) pumeasiona, 
Meuou C iiha ami 1 anania. 

Rulwcriptiun* for Foreign Countnoa, onoynr 

poetago prepaid $4 AO 

Rntiemptirma for ( annd* postage prepaid 3 75 

The Scientific American Publications 

Hi icntiflc American (established 1K45) $3 00 

Ruentiflr Amonran Rupplement (eatabUtliod 

1876) 5 00 

The combined suhscripti »n rites and rate* to foreign 
countries, includinn ( annds will be furnished 
upon Application 

tlemit by postal or e*pros* money ord*r bank 
draft or < lie. k 


Classified Advertisements 

Advertising in tin* cchinin is reuU a line N< lee* 
limn four nor more tlmn 12 line* accepted ( ount 
•even word* to the hnc Ail orders must be accompanied 
by n remituioc* 


BUSINESS OPPORTUNITIES 

WANT TO tOMMUNICATK WITH A CHEMIST 
or oilier person who thoroughly understand* coaUng* 
for Cloth to produce *rUfld*i leather Addna* L*atb«r 
Bo* 773 New York CUy 

DUTCH INVENTION 

FOR WOOD AND HARDWARE WUOI EHAUE 
Manufacture patented In 1 i oountries can bo uU 
Apply for particulars to Inge ole uni Bureau. Kr Erlk*- 
•oti. Rotterdam Holland. 

MATERIALS WANTED 

ALITMTNTJM pure and commercially pure BrlnhM 
for tooth bruahe* Orta tie* aewing wire (JruetMa*, day 
end inrud. (or melting aluminum, quote prloea to Borat 
Mlu Lu Artesian H D 

MOTOR CAR AGENCY WANTED 

INFLUENTIAL FIRM with large capital In British 
colony deal re the w le agency for aenrlevable motor car 
on the lines of the ford or Haion For particular* ad dree* 
J Walter Thumpmm Co 44 East 23d Hi New York NY 

PATENTS POR SALE 

VERY SMALL SIMPLE CHEAP SHEET METAL, 
•Shoelace H rfder Patent applied for Uaed to hold 
laces neatly around top of ahoe W T Bald 300 Dyck- 
man Street NcwVorkCliy 

PATENT FOR SALE 

KORHALE—U H I nun! Otopldorneaner No 1 17* 
flW2 Hoohj thing entirely new >or further particular* ad 
dma W J Ohramea Aradarko Okla 


INVENTORS!^ 


• Y«w Factory” 



at- 


eatad Metal Rpeaaltiaof ail laada L 
trie Articiaj Hardware, Oatract Man** 
facta Hag, Development, Sample Work 
You get the advantage of our aplendid 
equipment, up-to-date method* and wide 
•epenence We Do It All. Tools* DUa, 
8 tamp mjot. Lathe, Screw MacklaeWerk, 
MUllug Machine Work Metal Spinainga. 
Metal Drawing*. Coaling* Plating of all kinds. Enema) 
lng. Japanning, Tinning. QalvuriKliig, Wood and Metal 
Pattern*. Drafting. DfwTgnlng. lilow-print Work. Bend 
■ample for expert advloe Oar U* Swl Pra*. aontailing 


Catalogue of Scientific 
and Technical Books 

W b. have recently uaued a net cata¬ 
log of scientific boolca which con¬ 
tains the titles and description* of 
3600 of the latest and best books pub¬ 
lished covering the various branches 
of the arts sciences and industries 
Our Book Department can supply 
these books or any other scientific 
or technical books published and for¬ 
ward them by mail or express prepaid 
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RECENTLY PATENTED INVENTIONS 
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The aotlcua are inierted by special arrange¬ 
ment with the Inventors Term* on appllca 
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PattUag to Appadroft 

HEEL PLATE—T J Cabboll and M H 
Kane Addrusa tbe former Clifton ArU 
Hi rough the medium of a uqd puncturnhle hep) 
plait dlspoBod and aeoured at the Interior of 
tbe hhoe the herd of the wearer la protected by 
this Invention from the frequently protruding 
nut In of the ordinary boot or shoe Including 
oxfords The invention also provides for tbe 
effective fastening of the tovorluji nr padding 
In tbe bee) of tbe Interior by mean* of the 
Improved heel plali wbkb overcomes the fall 
ure attending the use of adhesive material. 

81 INK A Util SUPPORT— E Packeh car* 
Of M Packer 2 1 14 Kent Ht , Los Angelo* Cal 
ThU invention relate* to a support for the arch 
of the spine so aa to support the human body 
from tbe small of the back to n point Just above 
the walatllnc, and thereby give support to tbe 
curvature of the spina, whereby a person will 
stand erect with tbe greater can walk with 
more comfort, alt straight and breathe more 
deeply 

DETACHABLE BUTTON —T 8 Leith (101 
Bey fit fit Paul, Minn More particularly the 
Invention relates to a button having an ar 
rangement of resilient shank* and a form of 
co-acting button head the parts being to 
formed and arranged that the turning of the 
button bead through an angle relatively to the 
■banka will serve to bring engaging member* 
of tbe ghanks Into position to be entered or 
withdrawn from the button head 

DRESS— Lbna Kisntoorr 1*13 Mercer St 
New York, NY An object here la to provide 
a construction In which a plurality of pocket* 
ar* provided without Injuring the appearance 
of the garment. It provides a dross wherein 
the aklrt portion Is folded and connected to 
gather In such a manner a* to provide one or 
more open pockets and a secret or hidden 
pocket 

Deftrleal Device* 

BURGLAR ALAHM—J Ciuxarff, 1000 Hoe 
Ave., Bronx, New York, N Y The Invention 
relate* more particularly to the circuit closing 
part of the alarm It provide* a device which 
may be easily and quickly secured to a window 
or door and which will automatically clom 
th* electrical circuit If the window or door 
provided with the device la tampered with 
Of tatarml to Fumn 

RHREfilUNO MACHINE— M, D RiclUfth 
aoil, Cawker City, Kan An object here la to 
provide an Improved Straw rack associated 
with an arrangement of chaffer Another ob 
Ject la to provide a threshing machine with 
mean* for Increasing the beating action or agl 
tatlon of the etraw hay and the like during 
Its paaaeg* through the machine 

BROODER—P Blllivab care of C F 
WSHFMO, Warerly, Ill This Inventor provides 
a brooder arranged to permit convenient col 
lapsing and storing during tbe winter, and 
when s*l up and used to Insure the production 
of a uniform heat within the brooder for keep¬ 
ing the chlcka warm prevent* the chirk* from 
undo!/ crowding and smothering one another 
provides a runway for the same and prevents 
Obnoxious gases from the lamp from reaching 
toe chicks. 

(NtawalUttrto 

TELESCOPIC TOWER -F H Wish, car* 
•f Southern Brail! Lumber Co Tree Berras, 
Parana, Brasil. This improvement relates to 
pole* or tower* which may be used for many 
different purposes, and tbe main object thereof 
la to provide a pole or tower constructed of a 
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plurality of sect loo* telescoped one within the 
other in auch manner as to provide a non 
leakable Joint therebetween In order that tbe 
tower may be extended to any desired height 
within It* Units by mean* of water eteam or 
otiu r fltfda and be certain of maintaining the 
same at tt* Adjusted height 
FLUID FEEDING DEVICE —fl A Benin 
rtxiN fid St and Montgomery Are, Bayslde, 


L. I N Y The primary object In this case 
la to provide means for effecting and regulating 
tbe discharge of a fluid from an Inverted hot 
tie or a receptacle having a bottom discharge 
orifice In such a manner that fluid may be 
caused to drop or flow lb the deal rod quantity 
or volume according to the various use* to 
which the device 1* put 

HORSmiOK -n fi Amtdovt 41«t 5th 
Ave Sioux City Iowa. Till* Invention relates 
to shoe* of I hat typo having removable calka, 
but more parti* ularly to a horseshoe of that 
character In whhh the calks are carried by a 
plate or remmalde »«ctlon which 1* tilted lo 
and dctmhHidv fastened on the main or hpdj 
portion of thi shoe 

nroTmjRU*rno printing frame—f 
B \oiso 111 Maple Avc Edge wood lark, 
Fa This Inxnttnn has reference to Improve¬ 
ments In plate holders and particularly to what 
are known in printing frames, or printing pbo 
tographlr holders, and has for an object to 
provide an Improved arrangement wherein one 
or any desired number of picture* may be ex 
posed at a time 

BAG HOLDER —0 0 fiHaLstrp Box 56, 
Maynard, Minn This inventor provides a bag 
boldor with pivoted damps for pressing th* 
neck of a l>ag against tbe tides of a upon , the 
clamp* being operable by link* connected by 
arm* tnovLnf In guiding slot* and held yield 
tngly at one set of ends by spring*, these be¬ 
ing radial rods which are pivoted lo the arms, 
whliti with the spring* limit the movement of 
the arm* 

STIRRUP—0 A H Oink Grenada Ml**. 
An ol>Je< t hero Is to provide a stirrup body 
which Is adapted to I* Joined to thn strap 
therefor by means of a swivel connection 
whereby to prevent twisting of said strap to 
permit of ready adjustment of Mild stirrup body 
to the movement* of tbe rider ■ foot so that 
binding or other Injury thereto will be pre¬ 
vented. 

OI ASS WELL MANTLE AND CLAMP 
THI RKOF —H B Hbnhhaw, care of Charles 
ton Window Glass Co , Charleston W Va The 
l objet t of this Invention li to form the glass 
well or drawing chamber by me&n* of vertically 
disposed Ore clay mantles having Interengaglng 
portion*, and to provide In connection with tbe 
furnace buildings clamp* engageable with th* 
aeries of lire clay mantles so dlsposod in order 
to hold tho same tlnnty together and prevent 
accidental displacement 

rROCEfifi OF SUPPLYING MOISTURE TO 
COMMODITIES— 1C. L, Hinson, 744 College 
fit, Clarksville, Teon This Invention relates 
to Improvements in device* for supplying mois¬ 
ture to flour, meal bran short* etc An object 
Is to provide a prices by meant of which A 
substance, such as flour may have molatuft 
supplied, tbe amount of moisture being ac¬ 
curately regulated even to a traction of one 
per cent 

larflwiN Ml Tsois 

WIRE HOLDING STAND —J W PvnftJ 
241 E South St Koetoria, Ohio One of the 
principal object* of tho Invention Is to provide 
a stand whereby a plurality of rolls of screen 
or other specie* of wire may be kept In such a 
position ns to he unrolled to any desired length 
without removal from the stand for tbe pur¬ 
poses of dispensation 

PELF PROPELLING HOPS NOZZLE—J 
T BrgNH flO 3f)tb Ht Corona Long Island, 
N Y This Inventor provide# a noiale con- 
strutted to deliver a boring Jet on a lino aub- 
Ktantlally parallel with tbe axis of the nos- 
ile provide* rearward openings, forming Jeta 
from said nomsle to propel the same by pres¬ 
sure against a volume of water In the rear 
thereof, and provides means for varying the 
effectiveness 0 f roarwardly directed Jets, 

PLUMBER 8 BENCH —N Bomkwld, 260a 
Lin wood St, Brooklyn New York N Y The* 
Invention provides a bench which may be 
folded to a diminished compass for storage 
or transportation provides a bench adapted 
for attachment to the framework of a build 
log under construction provide* mean* for 
bending pipe* to obtain different curves there¬ 
of , provides a tool box for storing one or more 
tools of greater length than the capacity of the 
box would normally afford and provides mean* 
whereby various machines mag be attached to 
■aid bench 

TtRF BOLT WRENCH—W UkiOM, R. 8 
Box 10, Klngshurg, ( at The invention re¬ 
late# to a device for tightening and loownlng 
nuts upon bolts, particularly nuts upon Ure- 
bolta. It provides a wrench whereby the nut 
and bolt can be simultaneously engaged there¬ 
with, no that the bolt la prevented from torn 
log while the nut la unscrewed or screwed 
upon the bolt 

FLA Bill IG^T*B ATTH Vt* CONTAI NEB — 
II M, KowrraxT Bright 8tar Battery Co , 450 
W 14th fit, New York, N Y Ttali Invention 
relates to flashlight batteries of that type In 
which a plurality of cells are arranged end to 
end so aa to fit la a tabular or cylindrical 
flashlight caning and tb* Invention hu to deal 
more particularly with the container for the 
cells Mr Kor*t*ky baa Invented another 
flashlight battery container, which relates to a 
container for th* cell* that form the battery 
of s pocket flashlight It overcomes th* ob¬ 
jections in container* by providing a edotriner 
which Is mad* from a stogie blank, which he* 


printed matter on Us outer surface #o a* t* 
take th* place of a pasted label, and which 
whoa empty U folded flat to tak* up htth 
•p«c*. 

BewtheM CflUfles 

BATH TUB SEAT —O H Muujk, 20 Pros¬ 
pect Place, Par Rock a way, L. L, N Y This 
invention provides a bathtub seat which may 
be quickly applied to thr bathtub at either and 
or either side It provides a seat which may 
he folded to position against the aid* or tod 
of the bathtub when not In use, whereby th* 
same need not ba removed during th# ordinary 
use of th# tub 

CLOTHES LINK SUPPORT—A P FDh* 
UAH, 1387 Clay Ave Bronx N Y, N Y This 
Invention provides a device for apartment 
houses which la adapted to occupy various post 
tlons of adjustment with respect to tbe window 
frame, whereby the clothes line may project 
within th* window for the purpoee of applying 
or removing clothes and In another position 
tbe line will bo held on th* outside of the win 
dow, the device Including means for tempo¬ 
rarily locking the movable parts of the device 
in either of said positions. 

COOLER.—H. C rcavuLLi, P O Box 592, 
Douglas, Aria This invention provide* a 
cooler comprising a safe provided with air- 
circulating and ventilating means provide* a 
manner of securing cloth to he moistened i 
provides for maintaining the cloth saturated, 
provides a door baring a member to catch any 
drip from the cock of the water tank when th* 
door Is open utilise* the said drip for eaturat 
lug a cover provided on the door and pro¬ 
vide* a drip pan to carry off the water drip¬ 
ping from the saturated covering 

RTOVR —E B TatliOS, 1126 8 4th fit-, 8t 
Louis Mo This stove can be readily ad 
justed ti to lta heating capacity according to 
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seasonal or diurnal changes In temperatures. 
The Invention provides a device in the nature 
or a false top arranged within the upper por 
tlon of the stove and adjustable toward and 
from th* Hr* In the Are*box so as to vary th* 
capacity of the combustion chamber, the said 
false top having suitable nnans for adjust 
ment, and also means for forming a continua 
tlon of tho smoke flue for conducting off the 
■moko and gases 

MtoUaaa «ai Matoaaloal Paries* 

LETTER INDICATING MECHANISM —W 
B. Geay, 816 817 Ideal Bldg, Denver Colo 
The subject of thla patent Is an Indicating 
device to be employed on a copy-holder and 
arranged to be moved aero** the copy by a 
step-by-atep movement to follow each letter 
and apace of the copy It la written upon th* 
typewriting machine At the end of a llu 
when th* typewriter carringe Is returned to 
the right, the engaging member 1* automat 
lcally returned to the left of the copyholder 
and provision ts made to give It movement* In 
synchronism with the line spacing of the type¬ 
writing 

RAIN GAGE—a G Pattsoson, 1606 N 
Klein Bt, Oklahoma, Okla This Invention ha* 
reference generally to improvements In device* 
for the purpoee of catching and measuring rain 
fall, commonly known aa rain gages, and more 
especially to that class of rain gages employ 
lug a double compartment tilting or oscillating 
venal for maaauring the water 

MASSAGE APPARATUS—J SAsanpO, 
47B7 Jerome Ave Richmond Hill, I* I., ft Y 
Thla invention refers to Improvement* In mas- 
sag* apparatus, and particularly to a bidding 
device for the vibrator, and hat for an object 
to provide an Improved structure, whereby th* 
band of an operator may be properly connected 
with the vibrator »o as to give an even firm 
vibration, 

ATTACHMENT FOR ADDING MACHINES. 
—H a Baowx, Columbia Mo In this case 
the invention consists in providing means to 
indicate ths appropriate numerical order* of 
tbe adding machine in which numbers should 
be registered, especially tbe numerical order of 
the adding machine In which th* left hand 
digit should b* registered 

MACHINE AND APPLIANCE FOR CUT¬ 
TING OR FORMING SCREW THREADS,— 
G H A lx x ANnca, Do* St, Birmingham, Eng¬ 
land. Th* prevent invention comprise* tbe tot 
of a screw threaded mill Ilk* rotating tool hav¬ 
ing a multiple start thread of th* some pitch 
a* that fwqulf** on th* wort piece and rotating 
relatively to the wotk piece at a cat* which 
la Inversely proportional to th* numb** «g 


starts on th* *A By " pflpft w to todhnt ts* 
distance between *ly pc* ridge and th* next. 

DETACHABLE MAIftSPBXKd FOB 
CLOCKSv— A AtLtnox, tedweod Fails, Mian- 
This improve—*nt pertain* to clock* and par* 
tioularly to th* spring* thereof sad meama fog 
bolding tba same In place*, and th* object ts to 
provide an arrangemeet whereby th* main 
spring of a dock may be removed without dis¬ 
turbing th* remaining part of th# work* of th* 
dock 

CONVEYER ATTACHMENT —A. Wmfat 
Address Henry D, Scott, KooL, Wyo This In¬ 
vention pertain* to endless conveyer* of th* 
type employing plate* extended between the 
corresponding links of two an dies* chains, auch 
aa used for conveying coal instead of by meant 
of buckets. That* plates ar* frequently boot 
by dumping the load thereon, thereby causing 
open space* between adjacent platee through 
which the coal may fall. The pretest Inten¬ 
tion overcome* th* defect. 

CIGAR DUMMY MACHINE.—E BSLOff, fill 
Rue de Charentou, Paris, Franc*. In machin¬ 
ery where the interior of the cigar Is molded 
in tbe form of dummies mechanically Inserted 
in wooden molds baring cells, tbe work ia con 
fined to rolling tbe dummy and putting the 
same into the molds Afterward the mold pro¬ 
vided with lta Ud la carried to a pressure de¬ 
vice which la usually a screw pres* operated 
by hand. This Invention provides an appa¬ 
ratus to apply auch presence automatically in 
the machine which has mad# the dummy so as 
not to stop the output of the machine 

PRINTING DEVICE.—A G OoDJCK, 109 8 
Charles fit Baltimore, Md Thla Invention 
relate* to Improvement* in printing devices, 
especially those device* wherein a number of 
prints are to be made from a tingle negative. 
An object Is to provide improvement* whereby 
a multiplicity of prints may he made on a 
sensitised plate in a minimum of time. 

HYDRANT—O N funt, care of Eugene 
Iron Works, Eugene, Ore The invention pro¬ 
vides an Improvement In the drainage menu 
of the hydrant, such Improvement embodying a 
drainage plug normally closing a drain open 
lng, the plug being provided with a drain valve 
automatically operable when tbe Inlet valve la 
In closed position, to be opened for providing 
a continuous drainage from the hydrant caring. 

METER ACTUATED CUT-OFF DEVICE.—N 
Anmrson 11 Mesba Place, Duluth, Minn. The 
Invention provides a device for use in connec¬ 
tion with water meters, for automatically de¬ 
livering fixed and predetermined quantities of 
water, and wherein the mechanism is so ar¬ 
ranged that when It Is set In operation, It will 
deliver a predetermined amount of water, after 
which the device will automatically shut off 
the water, and the mechanism 1* so arranged 
that the amount of water to be delivered may 
be varied. 

GRAPPLE—A Bxtaht Route 2, No 40, 
Moulton Ala The present Invention provides 
a grapple which includes resilient elements 
held apart by a trip mechanism which, whei 
contacted by an obstacle, permits said ele¬ 
ments to return to normal posit lone whereupon 
the article te securely held therebetween 

PHOTOPRINT DEVELOPING MACHINE 
—C C Townes, 2110 Main fit, Baker, Ora. 
This improvement relates to the developing, 
fixing and washing of photographic poeltivn 
in a purely mechanical manner and In large 
quantities, aa for amateurs, and one of the 
main objects thereof la to provide an apparatus 
which accomplishes the above result* auto¬ 
matically; 

DEVICE FOR MEASURING WOVEN WIRE 
T C Rush Lexington Ky The invention, 
while capable of use for measuring sheet mate¬ 
rial generally, la more particularly constructed 
and arranged for measuring woven wire, and 
la adapted to be arranged In connection with 
a stand equipped with a plurality of tray* or 
rest* to receive rolls of the wire doth of vary 
lag widths, and If necessary of varying mash. 

REPEATER.—E S. Knobs, 122 Livingston 
St, Brooklyn, New York, N Y Among the 
principal objects which this invention has In 
view an To provide means for automatically 
replaying a disk record to diminish the rime 
Interval between the repetitions of the playing 
of said disk record, and to noiselessly suspend 
and inaugurate the playing of each record. 


Frtm* Mowers cmd M nttaessrlss 

PISTON VALVE—H J Hicxit, Fort 
Dodge, low* The Invention relates generally 
to piston valves fer steam, gas, and other 
engines, and more particularly to piston valves 
for Internal combustion engines. It provides a 
valve arrangement whereby to decrees* the 
noise and Increase power over the nsuaVpuppet 
valvoe of the same bore and stroke, fad one 
which will effectively operate without the tm 
nation of compression. 


LUBRICATING POMP FOB ENGINEIWf 
H. Tuoo, cart Of Knox Motor* Co., BprlnffMd, 
Mass. This invention hu for Its general oh- 
JecU to provide a special form of pump that to 
mounted in the crank ease of th* engine, the 
pump being so designed as to b* readily im¬ 
movable or assembled, of durable aafl Mtatfa- 
riai emtmetion sad requiring ermgTMintj 
Rttta power for lta eperatioa. 
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T ot yth Tube 

icpactedatf from p*$m Mtf) 
of a anbmarlne water-tight hull la fitted 
yrttfc a tiiajpa*tae provided with cradlee 
hearing torpedoea and in addition to these, 
compressed air vassals or chambers, 
arranged »o that av each torpedo li 
brought «tp tb* the launching tube L It ia 
accompanied by a chamber containing 
comp res s e d air for discharging It 
Fig I Is a longitudinal section, Figs 
3 and 3 are cross sections of the forward 
part of the inner or water tight hull 
In these figures ts are torpedo storing 
tubes carried by radial arms or disks RR 
fixed on a shaft a which revolves In bear 
logs CO 8 designates the torpedoes car 
rled by the tuhei «a, whose non lea M can 
be made to fit into a mouthpiece N of the 
launching tube L , by moving forward the 
whole torpedo magazine or each torpedo- 
carrying tube in turn 

By disconnecting the storage tubes from 
the launching tube, when a torpedo has 
been discharged, the revolving magazine 
can be turned through the angle necessary 
to bring auother torpedo to bear in the 
loading mud discharging position 

The torpedo loading and firing device 
thus described and Illustrated answers the 
main purposes desired In submarine war 
fare Loading and discharging toriiedoes 
from a revolving magazine further avoids 
all dangerous changes of trim ns the cen 
ters of gravity of the weights displaced 
are all symmetrically disposed about the 
axis of the revolving device 

In addition to these advantages this 
system of storing loading and discharging 
torpedoes In submarines enables the de¬ 
signer to concentrate the offensive power 
forward, in the most effective position for 
torpedo-attack and compact form The 
speedy and simple wn> in vthlth the de¬ 
vice may bo operated also contributes to 
the discharging of the torpedoes more rap 
Idly ami more easily than by the difficult 
and complicated handling which the ays 
tew now *n use requires 

War Game-V 

(Concluded from pope 405) 
a rapid advance, which bears all the signs 
of a determination to press forward at all 
costs, will be the main factors tu achiev¬ 
ing success 

The cooperation, the teum work, of the 
advancing troops and the fir* 1 of the ar 
tillery together with the tlmeh udwumc 
of the artillery to be on hnpd in cmw of 
need, and for possible pursuit of the re¬ 
treating Blues, will be nil lmiK>rtnuh 

Questions 

Question 1 Formulate the order which 
the commander or the Hods would send to 
the commander of the <n\alry regiment 
when he has mnde his decision to attack 
Assume thut I ieut< pant Colouel LC 
U tn command of the Beds 
Question 2 T sing as a basis the general 
situation of the Beds as it was before the 
arrival of the reinforcing cavalry regl 
went, plan and place on the map the cav 
airy after the attack which was repulsed 
by the Blues 

Question 3* It la assumed that the Beds 
succeeded In crossing the creek, and are 
at a distance of 800 yards from the Blue 
line of skirmisher* Where will the Jled 
artillery be? Will It remain on Chester 
Hill, or will It move to another position? 

Taking your answer to this Third 
Question as the situation place ail the 
troops In position on the map. 

Question 4. Which point of asaault 
would be the most promising Of results 
for the Beds to select? 

Question 5. What would the result 
of the capture by the Beds of tbs crest of 
Lookout Hill? Consider the situation of 
the Blues and the mission dt the Blue de- 
tsohmsnt 

Qottrtlft (V In ease of defeit by the ar 
rtni Blue wt^roroementii which way 
khs.-'B'ids jtefhte i 

has twjpmf What 


Anmrn to Qu e st io ns in War Gems—TV 

Question 1 The commander of the First 
Battalion, upon receiving Colonel K ’» or 
der to take his battalion into action, will 
call his captains, and after explaining the 
situation to them will give the order 
M We will attack the enemy along the 
lower portion of Tlmcuw C reek, In the 
direction of the bridge 
**' A ’ company will attack the enemy a 
line east of the bridge ,‘B’ compam will 
attack weet of the bridge 
* 4 ‘C’ and I> companies as rtwr\e 
will follow ' B 1 company 
M I will lie with the reserve ’ 

Compare Colonel K n order with thin 
to see how the battalion commander haw 
worked out the details of that [wrllon of 
the action allotted to him 
The resenes of the two coiniwnlen go¬ 
ing directlj onto the flring line are cnlled 
M supports.' Whether the comiutuy will 
have Ur own mip|)orts or not, and when 
and how tluy are to be used 1 h for the 
company commander to decide When we 
Rpeak of ‘reserve we mean the roseivc 
of the battalion 

Question 2 Captain C, bn left flmik 
guard has to cover almost a mile before 
he can get tn touch with the cavalry sklr 
mishers holdlug the lower edge of [due 
Forest He will proceed almost directlj 
oast marching his cotiqmm through the 
woods in * sciurlt) formation/ whith Is 
\tr\ similar to the formation udopted bj 
the detachment In gaining Lookout Hill 
Howescr, the pusange of woods or thlcklv 
covert d countiv needs H|kh1u 1 souirlt) 
nieasun a In order to guard against a i»os- 
Hlhle surprint* 1'nlrols may be stmt ahead 
to reeonnolter At times the leading eU 
meiit may In deploy* h 1 as skirmishers and 
by pushing ahead cover the front of the 
advancing column 

The chief aim of the flank guard will 
1 m» to roith the east* ru edge of Blue I*or 
cat with a patrol and ns<*ertnlu that no 
enemy 1» to Is* seen In that neigh I>orhood 
Question 3. Sec diagram 
Question 4 lieutenant Colonel IC 
of the Hods will put one battalion on the 
tiring line By retaining control of two 
thirds of his lnfantrj as reserve he will 
bo abb to assume the offensive If the 
proper occasion should arrive Ah soon as 
the reserve have Ih*cii sent into tin m 
tion, the control of the action has slipped 
from the hand of the lender Therefore 
the defensive line will not be a single 
Hue of closely pocked men, but t\iutl> 
like the line of skirmishers of the attmk 
lug party rather thin and stn ngthened 
at need bj pushing in portions nf the re 
serve 

Question 5 The answer to this question 
may be decided by a comparison SupjMwe 
>ou were in a house with n f* w friends 
and this house should l>e attmked by a 
hand of outlaws what would ls» vour first 
thought for defense? Naturally to guard 
the doors and windows By eu rj uvail 
able means von would Httunpl to 
strength! n these weak points This saint 
course must he followtKl In combat With 
the help of the reserve which ton have 
held out you tlose the doors against the 
enemy 

In the prewnt case the doors through 
which the cuemy nmj come, are tht bridge 
tUa^ jwrtlnlly destroyed railroad bridge 
and the forest on the right The last 
two npproathes are rather distant 
therefore the hulk of the reserve should 
b© retained directly north of the bridge 
Question 0 The artillery should lie 
placed on the slope of Chester Hill lte- 
hind the house near the rallwnv This 
would partially cover the battery from dl 
rect view, and would also permit nn ef 
fectJve fire on the sloping hillside which 
the enemy has to use for approach 
At the same time in case the enemy 
succeeded In reaching the bridge, which 
!■ the key to the situation the battery 
would be in the most effective position to 
assist the Infantry 

• * * 4 * 

War Game VI will deal with the at 
tack enveloping the enemy’s flank The 
details of the enveloping attack will be 
worked wt on the map 
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Fire destroys each >ear about a quarter is mu< h as Amenta 
builds And the law of avtrages sa\s Your Turn May Come 
Next Consider the peril that surrounds your business and 
your home every hour A fireproof building may protect i tat If— 
but not its contents Consider that 

And remember that Science now leaves you no excuse if sonic 
day soon only ashes remain of your files, records, documents, 
instruments or priceless keepsakes for here is a great inven¬ 
tion that ends fire peril It's the genuine and only SAFE-CAB¬ 
IN FT in the world 


Unlike Anything Ton Know 

This Is not a mere Insulated c ahtnet 
lor THE SAFE-CABINET S-Cientest 
Model protects from fire where other* 
fail Vet it haa all system s con 
veruencea and will house any standard 
filing devices in use 

It la not a ponderous iron safe Size 
for size it has twice the capacity of 
that weighs only a third ns much and 
costs for loss 

Tested by Underwriters* Experts 

THE SAFE-CABINET is inspected 
and certified Light weight safe by 
the Underwriters Laboratories 

Government Railway and Insurance 
experts State and City officials and 
hundreds of business men in America 
and foreign countries have seen it scien 
tificully tested— 

First heated white hot Then hurled 
for a sheer fall of jo feet under an aval¬ 
anche of bricks Returned unopened 
to the laboratory furnace and heated 
again near the melting point of steel 

AJI this—yet without a paper Inside 
of it scorched 1 

No other container known to with 
stand such terrihe attacks 

For Vnlvmal V— 

Now in the War Navy State Treas¬ 
ury and other Departments at Wash 
ington in the U S consular offices 
throughout the world The SAFE 
CABINET protects the nation s secrets 
hies and records 

It Is used In thousands of lar^e and 
small offices stores factories camp 

f ublic and private buddings and homes 
t is fast replacing old style built in 
vaults bulky mm safes and wood and 
steel filing cabinets 


In Conflagrations 

It hoa fallen red hot amid thundering 
walls and debris Laid buried for days 
in burned and water soaked ruins 
Ever with the same result when opened 
by the owner— all contents tniacl —tt« 
harmed — safe / 

No man can estimate THE SAFE- 
CABINET b value to the world For 
probably 90 i>«r cent of all uni nxu ruble 
wealth is exposed to hazard. And this 
great achievement ends that 

Burglars have often tried in vain to 
force and blow open TH E SAFE- 
CABINET 

Easy Fsynunt Flu 

You need this priceless discovery at 
once Send today for catalog low 

E rices and monthly payment terms 
Ion t delay to your sorrow Get the 
documentary evidence from men who vr 
oaved millions by uwng THE SAFE 
CABINET Full details free For 
Safety s sake—mail the coupon NOW* 

SAFE CABINET UgERg 

Here are a few of thousands, some 
have pure hewed as many us SAFE 
CABINETS 

Equitable Ufa Atturane, Society, Now 

Us* Stock Exchange Building, Kamos 
City 

Continental ft Commareiai Nat. Bank, 
Chicago 

First National Bank Bwlldln 
Southern I 
Haarst Bulk 

Carter Building' Houston 
Penn Mutual F 
Bank of Nora f 
La bolt fl Company (Jewelaraj, Naw York 
Stona-Ordaan-WallaCo (Wholaaala Gro¬ 
cer*), Duluth 
Hollywood Farm, Saattla 


tonal Bank Building, Pittsburgh 
1 Ex p r —a Building Chattanooga 
utiding, San Frandaoo 
“‘Ing Houston 

I Building Philadelphia 
1 Scotia, Winnipeg 


THE StfEGBIHET 

S ,r IENTEST 

MODEL I 

48 Style* end Sixes Adapted to Every Known BuataeM, ProfeaaJon and Hone 
Highest Award at Both CaUfomla Exposition*. Protected by 
Numerous Patents. Trade Name Protected 




' J 

.Is*]' 


THE SAFE-CABINET COMPANY 
Dept. 119 - Marietta, Ohio 

Originators and Sole M anufacturers of 7 he 
S 4F/ -t ABUSb / bijlrcn Branches and 
800 Dealers tn United States and Canada 

FOREIGN SALES DEPARTMENT, IS Eut 2tdi St., N»w Y«rk 


LIKE THIS j the safe- 

/ 

A S-n 
▼ Him* 
j la Dual 


The Aetna I ife Insurance Co 
Hurtfr rri ( (inn write* Build 
Ing practically destroyed by 
fire A gas main exploded 
and HAhK t A BI NET 
blown down to the baw 


CABINET COMPANY 

• "t mriMto.0. 

T r X W pnatgelil 
t vtrtl AllINFTuwn 
MMnitlv* tl at Indleated b 


ment But contents all 
Intact although the 
SAFE CABINET > 
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extreme beat 
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ilondudcd from page 408) 
former 007 N< w York Avr Brooklyn If Y, 
N Y Th» Iii\i ntlnn rptrldpa mow parllrularlr 
In h ntnic(uro b> whldi iTiKtenrt of rompresslof 
the cnrlHirodd nlr or In the trank run# the 
air Ih rtrxt i!rnnn Into the » rank nur and com 
preHHetl ho an to forte 1 >ut under prauure In 
a htaieil touiUllon through the car 

buridr to tiMulii the jjroiur mixture which I* 
fed to Mm loiuhuMtkm ilmmher of the cylinder 
aiol Ignlhd «»r exploded to unite the operation 
of the t nglue 

V \LYL OFFRATIV. MTYNS FOIt INTER 
NYL tOMHUKTlOV hNtlNKM l JI MaR 
tn t Fin nil Delivery Huiumervllle H ( Till* 
(mention provide* minnt for operating the 
vnl>ea whlUi will illnp< dug «>tb (In ordlnury 
extra abaft known an the ram *lmft and of 
croHB aprtMkrtH ami rhaln* for rotation the 
Mine It provldut valve operating mrana in 
which the vttlvo* nn n< hinted by lama on the 
main trank Him ft lu nmh imnmi r that thr 
valvm are only opt rati <1 ni every other revolu 
tlon of the trank abaft 

Ain HTAHTMt I OR IVTFKN U ( OMIlUH 
TION ENU1NEK 1 I tuns Han Dl.go 
Cal Thla invention nlatta tt) an nlr h tar ter 
for Internal toinhuallun piiglrua the atarter 
being urrungid to <oiiiprt** ulr within a nwr 
»olr wbllt the engine la running and by 
means of soluble vulvra to auhwqui ntly util 
tsfl the atored preaaurc for the atariIng of tho 
Internal cotnbuatlon engine 

MIXING DFY1CF I-OU t HI Y\!TI[ K\ 
PIOHIYH FVOI Np 8 —II \\ A i I f n P O 
Box R Coalings t tfl llila Invention pro¬ 
vide* a device adapted to Ik* arranged between 
the engine and the carbureter, and having 
Old bantam for thoroughly mixing the arveral 
element* of the txploalve <barge to make a 
bomogeoou* mixture and wher< lu lontrolllog 
mochanlam la provided controlhd hv the oc 
tlon of the engine for regulating the amount 
of the charge of fuel admitted 

CARBURETER — E II AngtEMnotito 71 
Rue du Moulin Yerl Faria t ratio Tlda 
Invention baa for Its object an Improvement 
tn carbureter a for explosion motor* and par 
tlcularly to carbureter* with automatic in 
take for the purpose of allowing uid car 
bursters to give a conatant carbumtlou at any 
apeeda of the motor whether running light or 
under a load 

Railway! aa4 Thalr A oo—o rtci 

COMBINED PHI PH NO AND RELIEF 
VALVE FOR LO( OMOTIVRK— J F Millch, 
743 14th 8 t Dougla* Arlr 1 hU Invention 
provide* a drift valve •**<>< Uted with a relief 
valve of any preferred construction and sutCH 
aatlcally operated Upon the actuation of said 
relief valve to admit « conatant wupply of aat 
orated ateaa from tbe boiler to tbe main super- 



COU&INID DRirriNO AND kBLltr L(W OUOTIVS 
VAIV* 

heated valve chambers a team pipes or cylln 
dera of tbe locomotive so that when the Utter 
la drifting the combustible gow ■ In aald ebam 
bar* will be destroyed and the temperature In 
the different parts will remain constant While 
the locomotive Is drifting nnnns prmlde for 
the practical t llnilurttlnn of the drawing in of 
cinders and heal at I in exhaust 

CONDUIT COT PT ING —YV W Cabi kntbe. 
Ml Dlxwell Avo New Haven Conn Thia 
Invention baa relation to improved conduit 
couplings and !■ especially adapted for use tn 



connection with rallwav rolling stock or other 
coupled vehlclea of transportation for tbe pur- 
poae of carrying fluids gases electric current*, 
and tbe like these constituting tbe source of 
power or i nergy for the drawing of ttac train 
and for stopping the same by applying tbe 
brakes for lighting purposes or whet not 
HLKKIING-CAR- E Flaoq, 10* Broad 8t„ 
New gjqrk N Y, The invention relates to 
aleeplnjrcnm of anmpartment and dormitory 
type An object hereof la to provide a aleap¬ 
ing-car etructure having a larger number of 


bertha In a standard car length than hitherto 
has been postdhle thus securing greater effi¬ 
ciency and economy In floor space 

fsrtalaMfl to Recreafloe 

PLAYINt CWtPH-J 8 Warsaw care of 
R. K BuirRk to Uitmh 8 t Nlw York, N Y 
The Invention consists of two patks of tarda, 
there being primed ou etch card an animal 
musical Instrument nr dt vice with word* lndi 
eating tbe call of (In animal or devho The 
tarda In oaOi pmk arc numliered so that when 
the card* an dealt the plajers having curds 
with correspond ln^ number* uuty make the 
sound* lndl>Ht«il on (he canla eat h player 
endeavoring t<> iuhns the othi r player who la 
making the Hound Indicated by the word* on his 
card. 

HAN(,Ht Kill KWTNMS AND HAMMOCKS 
—YV J Hla k 41 Fill* 8 t Atlanta Ca The 
hunger ton* 1 *t* of two portions connected tn 
such mnnmr l hut om of the said portions 
may be llrmly and rigidly securtKl to a celling 



or the like fixed support and the other being 
adapted for connection with the article to bt 
nupported th< two portions Ivelng connected 
■o that the last named portion may swing with 
respect to the find named portion In opposite 
direction a, and In the name plane within llm 
its, and wherein the connection Is so arranged 
that tho action will be noise]'** during the 
swinging movement 

TOY riNTol —l 8 Rixikr, care of Ken¬ 
ton Hardware to Kenton Ohio The purpose 
In this Instante 1* to provide a toy pistol con 
strucled to represent a hammerless magailne 
pistol the hummer being disposed within the 
casing and having a atud extending through 
a slot In the aid# of the casing by which tha 
hammer may be cocked 

RERIIIENT pr YTFORM FOR BTRIK1NO 
BACH—R N Dikii i 2100 South Grand Ave, 
Los Angeles, Cal This Invention relates to a 
structure on which a striking hag or a punch 
tng bag l* mounted the structure being gen¬ 
erally t'rmed a striking platform and receVv 
log the Impact of the bag when struck It 
relates particularly to a striking platform In 
which the element pre*< ntlng a surface or sur 
faces 1 * reallh ntly supports to yieldingly re¬ 
ceive the Imparl and by reaction to exert a 
return force on th» bag 

ADJUHTAIUR GO! V TFE BOARD—M 
Fuchs Baker Ore An object of this lm 
provement la to provide a golf tee board hav 
Ing tee elements movable to provide separate 
individual tees either ot which may be poei 
tloned for use and thus provide a tee at differ 
ant elevations above the board to meet the 
ideas of individual players 

G\ME APPARATUS — P 3 McCULLOCOH, 
G201 Dclmar Ht 8 t Louis, Mo The player 
dlrecta the device by a limited number of move 
menta over the surfarc of the Imard from an 
optionally designed starting point over a deelg 
nattnl route tn u particular selected destination, 
thorn being appurtenant to the board Impedl 
raent pin* adapted to be variously positioned 
adjacent to the starting point and between the 
same and the point of destination to limit the 
direction* and movement that may be Imparted 
to the mobile device Id routing Its course to 
tbe point of destination 

CYME—J Kerr Adrian Mich In this case 
the invention has for ita general objects the 
provision of a toy which Is suitable for playing 
a* a game the toy including novel mean* for 
bolding a pliKo which Is adapted to be thrown 
Into the air and drop into a pot suitably placed, 
fiilslslai la Vskldss 

RESILIENT WHEEL— G W Watts, 83% 
Central Av», Hot Springe, Ark This lnven 
tlon providea a construction of springs for 
absorbing shocks incident to the travel of a 
vehicle H provides a whsel baring an Inner 
hub member and outer rim member between 
which are positioned a plurality ot flat spring 
members each engaging, at both ends, the outer 
rim and. Intermediate Ita tods, tbe inner hub 
member 

SPRING HUB CONSTRUCTION FOB 
VEHICLE WHEELS —« D Si MUONS and 
H Ay lino. Address tbe tatter, 4338 Part 
Ave, Bronx, N Y, N T Thla invention 
baa to deal more particularly with a resilient 
hub construction whereby pneumatic or other 
resilient tires and their attendant di sad van 
tags* are dispensed with. It provides a wheel 
having spring attana embodied in the hab and 
acting between tbe wheel and the axle to pro¬ 
vide n cushioning action against the wheel and 
vehicle body 


Norm,— Copies of toy of these peteats win 
be furnlabed by the *cixk»ixic Ahwcam tor 
tan cento each Pleeae state the name of the 
patents*, title of the taveattoa. and data ad 
this paper 


The GaaoUne Stoutktt 

T seem* tinnc'canary to go to aigr on 
reliable source for Information concern- ■ 
lug the gasoline situation when we have 
an organlsod bureau of the Government 
which has devoted so much attention to 
the subject as the Bureau of MLnea. An 
a matter of fact, If Director Manning had 
not about one year ago dug Dr Rtttman 
out of the laboratory In New York and 
put him at work on luveatlgatlona of the 
importance of gasoline we probably would 
be just a year behind the point where 
we stand with regard to the development 
of the gasoline production 

The General Supply Schedule Com 
mlttee organixed by the Government has 
received bids for the supply of gasoline 
to the Government for the four months 
beginning July 1st 1010 The lowest bid 
for the four months is 27% cent* per gal 
Ion, while the lowest bid for the supply 
of gasoltne for the Government for the 
jear beginning Julv 1st 1016, is 31% cents 
per gallon, and this It should be under 
stood U In lots of hundreds of thousands 
of gallouN, ho that it is easy to see whore 
the ordinary consumer will be when this 
wholesale rate to the Government is bo 
high Now, is thin the result of maulpu 
laMon, or Is It the result of a normal use 
of what a few years ago would be re¬ 
garded as an abnormal consumption of 
gasoline? 

Senate Document 310 1b rich In informa 
tlon as to the source of gasoline and Its 
use, and the reason for the enormous use 
which has led to present conditions. Dr 
Rlttman In public utterances tells us at 
this time there are in the United Ntates 
2,250,000 automobiles, while tbe country 
is manufacturing between 8 000 and 4,000 
additional atumnohUes each day, one com 
pany making at the rate of 2000 a day 
while another 1* making 500 a day so 
that the automobile companies at the 
present time are pro<Ju<ing considerably 
more than 1,000 000 per annum In ad 
ditlon to this there are 300,000 motor 
boats in the United States and 700,000 
Internal combustion engines In use on 
farms aud elsewhere At 500 gallons of 
gasoline per year per automobile, this 
remlies the sum total of 1,200,000 000 gal 
Ions of gasoline more than 20,000 000 
barrris The new automobiles being put 
into commission each day together with 
other fiigiueH on motor boats aud farms 
mean an accumulated dally increase of 
umsldcrublY more than 7,500 gallons of 
gasoline per day 

Now ns to exporting While little more 
than a year ago we *ere exporting about 
100,000000 gallons of gasoline per year, 
we arc at the present time exporting 
between 300 000 000 and 400,000,000 gal¬ 
lons per year, the exports thus equalling 
30 to 40 per wot of tbe entire American 
production As to the output, the Cushing, 
Oklahoma, field a year ago was producing 
dally more tlmn 300 000 barrels of crude 
oil, vs hlle at the premut time tbe yield 
Is at the rote of less tlmn 300,000 barrel* 
a day, shoeing a loss at tbe rate of 
73 000,000 barrels a >ear As a matter of 
fact tbe United Btates production of 
crude oil, whose content of gasoline is 
high has fallen off and there la leas Ukell 
hood of discovering new fields sueli as the 
Cushing field It must not also be over 
looked that much of the new oil dlseor 
ered In America doe* not naturally con 
tain gasoline 

In the foregoing some reasons are set 
out why tho price of gasoline has ad 
vanced as n natural commercial result of 
both increased demand and decreased 
production It remains to be seen In what 
way the Government can control a situa¬ 
tion which appears to be affected by 
purely natural conditions of supply and 
demand 

In the Benate Document 310 the sltua 
tlon Is summed up generally by pointing 
out that tbe consumption of gasoline is 
rapidly Increasing, and that tbe production 
of crude oil has been generally regarded 
as nearest Its maximum It also indicates 
that mom immediate relief may be secured 
by the use In Internal combustion engines 
of heavier distillates approaching kero¬ 
sene . that an acoeptabir kerosene car¬ 


bureter wouM at o&ce go i long wajrd^ 
ward reUtvfhf, the pr omt ahottage of 
gasoline, and flftefa relief as might remit 
from a general uaa at cracking proctaoee 
whereby gasoline U piade from keroeene 
and other toes valuable petroleum oils, 
which cracking proc e sses are being rapidly 
developed and do promise some relief In 
the near future 

With a view to relieving tho situation 
as far as possible at the present time 11 
refining companies have Just been licensed 
under the Rtttman process, and it remains 
to be seen just bow far this will affect 
conditions 

T\hui the gnat demand and the short 
age lu supply is considered, the necessity 
of conserving the present resources Is em- 
phaNlxcd, nnd In a future article we shall 
deal with conservation of such resources, 
especially from the point of view of the 
Government experts who are giving tbe 
matter consideration. 

b (he Chinese Dragon Baaed on 
Fact, Not Mythology? 

(CondtKtaf from page 800) 

altogether falls to Impress the foreigner 
After proceeding some hundred yards In¬ 
side the cave we found ourselves walk 
Ing on a peculiar ridge In order to avoid 
tbe surrounding pools of water This 
ridge curved backward and forward 
across the width of the cave like the 
curves of a large serpent, the suggestion 
being so strong that we lowered our 
Itmpni In order to examine the ridge more 
closely To our astonishment and delight, 
we found that we were in very truth 
walking along a perfect fossil of some 
huge reptile. Further inspection revealed 
the presence of six or eight of them enor 
mous monsters Having taken a few 
small specimens of loose portions of scale 
for examination in a better light, we left, 
planning to return the following morning 
for the purpose of measurement 

On our return the following morning 
we selected one of the largest fossils 
lying for a great part of its length Iso¬ 
lated from tho others—the coils of the 
remainder being rather entangled. The 
Isolated portion measured 70 feet, so that 
it is absolutely certain that the length la 
at least 70 feet and as far as we could 
ascertain, this same specimen extended 
for another 60 or 70 feet However, I 
admit that error Is possible here, owing 
to the interlacing coils of the reptiles. 
The depth of the body seen in the fore¬ 
ground of the first Uluat ration Is two 
feet. The head Is partially buried in 
the cave wall and appears to be a large, 
flat head similar to that of the Morotau 
rut Comperi About 12 or 14 feet from 
the head two legs are seen partially un 
covered, and again two more about 00 
feet from the head The fact that sev 
eral persona have penetrated this cave In 
former years beyond the point where the 
discovery was made seems to Indicate 
the fossils have been but recently uncov 
ered, probably by a heavy discharge of 
water through the cave. It seems prob¬ 
able that these reptiles were trapped by 
some volcanic disturbance and starved 
to death, the slse of the bodies compared 
to their length would indicate this A 
point of peculiar interest Is the resem¬ 
blance to tbe Cblfieee dragon of these 
fossils. I believe that It has heretofore 
been supposed that the Chinese borrowed 
their idea of the dragon from Western 
mythology The discovery has created 
a great stir among the local Chinese and 
foreigners, who are dally flocking to view 
the fossils. I am attempting to Interest 
tbe Chinese pnthoritlee in Pekin and also 
the Chinese Monuments Bociety In order 
that the specimens may be pres er ved from 
damage 

Hsw the Reach Bokhere Wage Wat 
•a TrceKh Bee 

(OmmMs* firmm pw SOS) 

suffocated by the acetylene gas disengaged, 
SWIM! tbe -dwetiaettee" tt 
bee beta conWa *j at ell tbe porta at 
IMm We b eaaaUr lewnpUahed fay 
eoJfurooe aebpdaUe, wWeh aloe ktUe ell 
ethar tonaa. Xbt abopiaat war ot pa* 
tew Ote Me la Mr ttw mteibetetnii af 
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nlttv. i m iriw i tin rtqrtflaa rnwnm 

MttMtfe O ftW to atitm of rodeata, 
p corto oa ty ranmd to, luu boon dmloped 
bjr th. Putrar Inatttat*. Dr Danyn, 
44 Gblff of fferrice ** at that famous lnstt 
tattoo, haa prsporsd a culture of a bocti* 
Ini somewhat similar to the bacWus para* 
typMo B and the bacillus of enteritis, 
known aa the typhia boeUlus of rats, 
type* D It la pathogenic to all specie* 
of rodents. Mice and field mice succumb 
to it in two to eight days, the gray rat, 
which Is more resistant, in five to flf 
teen days. Sometimes a few Individual* 
seem to have escaped the malady, but 
perish of feebleness at the end of two 
or three months. An Inoculated Indi¬ 
vidual has never been known to be cured. 
This virus, so fatal to rodents. Is harm¬ 
less when injected In men or other ani¬ 
mals It has been observed, howevor, that 
food polluted by dejecta from sick rodents 
may Cause accidents to men. For this 
reason it Is not regarded as safe to em 
ploy this method *ln the trenches, where 
life Is peculiarly favorable to such pollu 
tlon and where numbers of the men are 
in a debilitated condition which invites 
fevers of the typhoid type 

The Danysi virus la prepared In cul 
turea of meat broth. It conserves its 
virulence a couple of weeks It la used 
to Impregnate grain or other food In 
exterminating field mice 8 kilograms of 
grain thus treated Is required per acre. 
The malady is transmitted by the ab¬ 
sorption of the grain and Also by con 
taglon, since the animals devour the dead 
and moribund members of the sjHHles, 
Experiments have proved that from 96 
to 98 per cent of the mice are thus de¬ 
stroyed 

For ridding the trenches of the fierce 
gray rate which add so much to their 
discomforts and dangers, the Pasteur In¬ 
stitute advises the use of extract of 
aqullla But it Is necessary to have a 
plan of campalgu, since the rat Is crafty 
and wary and quickly takes alarm This 
plan consists In attracting the rats to 
•pedal feeding places bj an abundance 
of wholesome provision They come in 
increasing numbers, until at the end of 
several days practically all are accus¬ 
tomed to come to certain spots at certain 
hours. Thereupon the poisoned food is 
set forth, and all are killed The work Is 
considered of such vital importance that 
it has been undertaken by the ihllitary 
Service de SanU Squads of four men 
are formed and equipped Fach squad Is 
capable of treating 6 000 meters of 
trenches, or 5,000 square meters of bar 
racks, per day, using 10 bottles of extract 
to prepare 00 kilograms of bait made with 
milk or bread Strict orders are enforced, 
likewise, aa to the collection and incln 
eratlon of organic debris Finally, some 
of the officers have stimulated the Inter 
est of the men in the work of destruction 
by offering a premium of a son per bead 
for dead rats, which has induced the men 
to enliven the trenches by a new sport 

Industrial Preparedness for Pence 

(Concluded from page 400) 

grow and prosper A few weeks before 
these men had been opposed to the “ time 
study " method of observing an operation. 
A short time before these men had ques 
tloned him and agreed with him regarding 
the necessity of scientific research In In 
dustrlal operations. He went borne that 
night satisfied because every last one of 
them had, without his suggestion, analysed* 
the operation, drawn hit watch from his 
pocket, and measured the operation by 
timing Its units The change in attitude 
was felt throughout the plant Men began 
to study their jobs. They were getting a 
new viewpoint They cultivated new habits, 
and the new habits gave them still newer 
viewpoints. He found one man “ timing ” 
himself with an alarm dock and he kept 
an accurate reoord of bis work for an en¬ 
tire day At a meeting of our M Club,” as 
we began to aalt it, he proved to us that 86 
per eent of Wsttoe was wasted ^hkough 
atatythjhdeuy Ha made a bit** attack 
ipofc the repair department, and torn* 
****** ttoe panbaataf dep artm e nt lav 


the poor belting on hi* machine The 
•eeda of efficiency were sprouting 

The Conversion of John Holt 

John Holt had attended each and every 
one of these meetings. He had oat apart 
and watched the proceedings with a lan 
guld interest From day to day a change 
was noticed He began to accept changes, 
and each change led to other changes. 
John Holt was open to change when that 
change was brought about through his 
own mind and heart We were able to 
Introduce the principles of efficiency, and 
achieve the anticipated results without 
discharging a single mun, without having 
a single serious discussion. Wi wort 
able to do these things He meant bv the 
“We" John Holt, the workers ami the 
44 efficiency engineer " 

Industrial Education 

He had made a discovery He had found 
that scientific management required an 
educative method Thut eduuition as a 
method of developing cooperation was 
more effective than executive outhoritv 
and the theory of force In our cum)>aign 
for Industrial Preparedness for Ptnoe we 
are seeking a high products e efficiency 
We can achieve this goal If w< still take 
adequate recognition of thU edmutho 
factor In industry The owners and man 
agers of large industrial plants can learn 
muth from this story of John Holt Stl 
entitle management must start with edu 
cation Not a class-room exercise, but a 
laboratory school wherein managenunt 
and men will have an opportunity to 
study the problems of eflkletny together 
If the efficient way is the better whj then 
the worker should 1 m. taught the wio« of 
efficiency lust horns an del eloped 
through breeding training and careful at 
tentlun against mer strain The forced 
horse is not efficient—ho U noon a wreck 
Unlike horses, men may be educated led, 
and guided by Intelligent cooperation 
All men have potential <*apa< ity for effi 
dency 

The Efficiency Viewpoint 

Industrial Preparedness for Peaie will 
depeud upon our viewpoint of the mean 
lug of efficiency If it means merely a 
system of cards nnd flies, a forcing, driv 
lng method of doing things we shall make 
| little headway If we shall look upon 
efficiency os the conservation of our re¬ 
sources, the saving of our energies, the 
direction of our efforts, the establishment 
of coilperntion—w e shall then become ade¬ 
quately prepared for the economic and In 
dustrlal struggles to follow the war He 
read an advertisement the other day 
which had as a heading 

*' Tho dumbest oyster can make a better 
pearl than the wisest man ” 

This truth applies to the problem of 
efficiency The peml of real human effi 
clency is a growth of nature We effi 
cienoy men ma> create un Imitation but 
that efficiency whleh is the outgrowth of 
an educative and cotqierative system will 
Stand the tests of purity 

From th« Editor's Mail Bag 

Tho Cleveland Chamber of Commerce, 
Cleveland O 

u I have noticed with interest the series 
of articles which >ou have recently con 
tributed to the Smcfvrirru Amswcah on 
4 Industrial Preparedness for Peace * I 
do not know whether you have completed 
your series or not, but I take the liberty 
of calling your attention to the work that 
this Chamber is carrying on along these 
lines. The plan of the Cleveland Indus¬ 
trial Development Company somewhat 
follows that of the recently incorporated 
American International Corporation of 
New fork, having, of course, a naturally 
more limited field 

H As one of the method* of meeting the 
situation, however, I thought It mijfht in¬ 
terest you. 

M Following closely upon the announce¬ 
ment of the Incorporation of the Amerl 
can International Corporation of New 
York, and the Allied Machine Company 
of America, in assisting American Inter 
•ata la securing business relations from 
foreign companies, the Cleveland Cham¬ 
ber of Commerce has last announced a 


Why S-V Sales 
Have Climbed 


© During the period in which we 
offered Goodyear S-V Truck 
Tires in competitive tests their 
sales increased I 446 per cent 

A year ago we said to the truck owners of 
America 

“Put a Goodyear S-V and any other truck 
tire on opposite wheels of the same truck 
And if the Goodyear S-V doesn t show a 
lower cost per mile we will refund its 
price " 

We not only belittled that the Goodyear 
S-V would outlast any other truck tire 
made We knew that it would 
So we set out to prove the superiority of 
the Goodyear S-V 

Side by side with other truck tires sub¬ 
jected to the same roads and jars and 
strains the Goodyear S-V hat proved 
itself a better tire 

Not once but thousands of times it has 
established the fact so conclusively that 
you cannot afford to disregard the evi¬ 
dence 

The Goodyear S-V Truck Tire has given 
uniformly better service it has given uni¬ 
formly longer mileage—and at & uni¬ 
formly lower cost 

Get in touch with any Goodyear Branch, 
and have them send a man to tell you 
the S-V story j 

The Goodyear Tire tr Rubber Company 

Akron, Ohio 


on EAR 

TRUCK TIRES 
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Raincoat and Sunshade 
for Your Car 

These functions are combined in the 
automobile top It must stand broiling 
sun and zero cold, rain and melting snow 
It must stand folding and unfolding in¬ 
numerable times All the while it must 
have style and beauty to be a credit to 
the car it covers 

Never leek is scientifically made to last 
the life of a healthy automobile Its 
sturdiness begins with selection of ma¬ 
terials and goes right through to the un- 
matchable Neverleek beauty of finish 


Samples of Nevcdrek In different grain* and 
Anlanea, together with an Interaating book 
let will be malted to any addrtaa on requeat. 


F. S. CARR COMPANY 

31 BEACH STREET, - BOSTON, MASS 

969 WOODWARD AVENUE, - DETROIT MICH, 

b'actoritj at Framingham Man and Granby Canada 



Top Material 


“Be Good Business Men” 

A PIONEER and leader In a great industry used 
to give one piece of advice to hU proteges»— 
“Be Good Business Men ** 

To men who know it conveys a distinct meaning 
It suggests a hard-headed common sense, a good* 
humored shrewdness, the power to discriminate, the 
courage to insist on full value in everything. 

And I want to convey a distinct meaning when I say that tha 
Llppard-Stewart Is a truck for good business men. 

It is to. a safest truck money can buy aa an instr um en t 
Of better business it is a wi»0 and sound investment. 

It has been consistently manufactured for many years, and 
Its records of performance are conclusive. 

It has never been confoaed with pleasure car manufacture it is 
all truck— thoroughbred truck. 

It pioneered many of those vital improvements that have 
forced the acceptance of the motor truck as a prune factor in 
modern business. 

Be n good business man and dig into your motor delivery 
proposition 

tt-Ton, 44 -Tws, 

1-Ton, 1 ^-Tom and 
3-Ton Motor Trucks 

UPPARO-STEWART MOTOR CAR COMPANY 

234 W Utica Straat, Buffalo, N. Y> 


plan for improving tha tadattijMl p* 

pared new of this city. 

M Its directors have Just approved a pUO j 
for an industrial development company 
to be known as the Cleveland Industrial 
Development Company, with a capitalist 
tion of $000,000 of common stock, and 
$100,000 In preferred stock. This la 
divided Into shares of $100 each, and the 
company will undertake the financing of 
such Industrial organisations as may bo 
deemed worthy of support and which de¬ 
sire to locate lu Cleveland The plan 
proposes a pnsnotlng company with suffl 
dent paid up stock to permit of opera 
tion, to Investigate and report ujion In 
duntrlal development for the benefit of its 
Stockholm r*. The company will be In 
(lejiendent of the Cleveland Chamber of 
Commerce, hut will work In harmony with 
the Chaudier at all times. 

“ The first tioard of directors will con 
tain among others the members named 
by the board of directors as the commit 
tee on organisation who have also been 
requested to net with others as the first 
Ixiard of directors of the new corporation 
The fundamental Idea underlying the 
proixmed plan In similar to Lloyds Asso¬ 
ciation of London which as la well 
known, la an association of merchants, 
ship owners, underwriters and Insurance 
brokers grouped together for under 
writing purposes The Cleveland Indus¬ 
trial Develoiiment Company will operate 
largely In this same manner, as It la a 
promoting company organised for the pur 
pose of securing and disseminating In 
concrete form detailed Information con 
corning the Industries to be promoted 
These facts are to be placed before the 
memliers who become the underwriters of 
the promoted couqianles 

“ To insure the success of this organlia 
tion, the Industrial development commit 
tee of the Chamber which has had the 
matter In charge, has Insisted that there 
must be at it* bead a group of men of 
broad experience possessing the business 
iKuraen necessary to enable them to grasp 
to the fullest extent the opportunities 
that are offered and to realise the advan 
tagea accruing to Industrial enterprise 
through changing local and world condt 
tion*. 

“ The Cleveland Chamber of Commerce 
is confident that the plan is a feasible one 
and that the company, when organised 
will be admirably adapted for the work It 
Is to do 

“ In order to further carry out Its plan 
of Industrial preparedness, the Chamber 
Committee on Industrial Development Is 
giving lu the auditorium of the Chamber, 
at each Tuesday** noon-day gathering an 
exhibition of the work of some Industrial 
activity in the city 

“Cleveland is making rapid growth lu 
the manufacture of automobile parts and 
accessories, and the Committee on Indus¬ 
trial Development la, at present, in com 
munlcatlon with a number of firms rela 
tive to the erection of factories for the 
manufacture of automobile bodies and 
parts A recent exhibition at the auto¬ 
mobile show was a demonstration of a 
newly acquired industry for the manu 
factor© of Standard Automobile Tire*, 
and the success already attained by this 
company la regarded as an Indication of 
the wonderful possibilities that Cleveland 
presents for Industries of this character 

“ Further than this, the Foreign Trade 
Department of the Cleveland Chamber of 
Commerce Is aiding manufacturers In 
every possible way in extending their 
trade abroad 

“'specifically, the department is fur 
nlshlng Information in regard to foreign 
markets for different lines of goods, 
names of manufacturers, agents and deal 
era, trade extension methods to be used, 
etc. 

“ It maintains a cooperative branch of 
flee of the U S Bureau of Foreign and 
Domestic Commerce, and is therefore 
utilising the Oorernment'i faculties for 
promoting American trade abroad. 

“It Is bringing to Cleveland business 
men from foreign countries who are pur¬ 
chasing goods, or who are nuking qon- 
tracts to rspretont manufacturers. Amer¬ 
ican consuls are brought to Cleveland 
whenever poesfole In order that mi 
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Havoline Oil does To 
College 


Purdue UalvwraitT, 
school of hlgfcar faarnlof, i 
superio ri ty of flaroU 


QHi 


I N a competitive teal with 
the twelve leading automo¬ 
bile oils, Havoline demon¬ 
strated Us pre-eminence, not 
merely in one, but in every 
essential element, by which the 
value of lubricants u judged: 


In wearing qualities, Havoline led all 
others. 


in heat-resisting properties, Havoline 
led ail competitors* 

In minimizing frictional loss, Havoline 
Oil led its competitors. 


In uniform quality in all temperatures, 
Havoline stood highest 


ii'vg 


| ** 
X' 


The purpose of the tests wa* 
purely scientific It wa* carried 
on Independently by the Me¬ 
chanical Department of Purdue 
University It settles once and 
for all the question of priority 
In lubricants. It gives scientific 
sanction to the famous Havo¬ 
line slogan— 

"A JNUfcea A JNffiereiKw " 

No matter where you buy Ha 
vollnc Oil — mountain garage, 
village store or chy aupply sta¬ 
tion — you can always depend 
upon getting the same qualities 
which gave Havoline first place 
at Purdue University Despite 
it* superiority, it costs no more 
than the mtxt best brands 

Wrtmjhr toatltf HomSm 

Oil Cam Tm Cmltmg* ” 

INDIAN REFINING CO 
Dept. K. NEW YORK 
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TRIPLEX BLOCK 

PUT YOUR 
HOISTING 
PROBLEMS 
UP TO US 

TIM Til. k Town, 

IW4MIM tm M 



LOOK FOR IRIS MARK 

It b foumd w Ik. Ml, OBNVnt 
Bmud Huron rt oew ■ Mw natmrmJ 
abrartn tU b«4 pnmrrmt IU 
Iw p i r ofUNl EaeaniwSmiy 
whw* nth, itMiipMl niiMpi w< 

vwifaM *rtv Uwd l» m 

CLEVELAND 
GRINDSTONES 

Pr «Mr«a« 7W/ IWiffar 

O yn ifoad trm from Slat or 
Mnaefe, Writ* twr Ult r iffoS 
alolit 

THE CLEVELAND STONK COMFANT 

" OwdMiOHs 
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free, 

to. miflhQX ciga- 
rettes, mm award¬ 
ed only after a 
strenuous course 
in the school of 
experience. 


Evidenced often 
in good taste—the 
acquired ability to 
choose what is 
right 


Soltis a significant fact 
that the most highly 
developed men of the 
world take naturally 
to the decisive, un¬ 
mistakable flavor of 
Rameses—because 
“TheAristocratofCiga- 
rettes” is out of toe 
rut, unusual, vitally 
distinctive. 


Remember—men are 
Rameses smokers gen¬ 
erally after long experi¬ 
ence with every other 
brand there is. 

And nobody ever 
changes, fr9m Rameses. 



Don't Fuss with Two 
Pair of Glasses 


tarcra may confer urttii them u to op- 
: jKfftunttba hi the dbnsuU r districts tot 
tha sale of certain lines of goods, and to 
get their advice as to the proper methods 
to oat, 

* The department la making investiga¬ 
tions for manufacturer* pertaining to 
foreign markets for their products and 
no effort la spared to promote their for 
eigu trade Interest In every way' 

Iacrenaing the Profit, in FUx MUh 

{Concbtdrd from pfifle <03) 
after decomposition sets In The water la 
usually turned ou at dusk as it tabes 
night for the tanka to fill 

In ordinary July and August weather 
four or five days U usually sufficient to 
effect the dInvolution of the adhering 
gums so that the fiber can be extracted 
Extreme care ami diligence are needed 
to determine the exa<t stage at which the 
operation is completed Tlwt Is why Frn 
lelgh him cautiously stoi i*h! half way— 
at mixed retting The 4T>-cent fiber how 
ever was obtained from straw that had 
practically completed rotting In the tank 

At a point id tout halfway toward the 
completion of tlie retting operation the 
watir 1h drains! off ami the flax removed 
It la cart fully trarinttorted to an adjoining 
meadow and spuad e\enly In rows as for 
dew retting The time required on the 
gram varies according to tho eondltlou of 
the flax and the state of tho weather 

Not only doe* the water process en 
hanoc the value of the fll>er but as a 
substitute fir d< w retting It often mean* 
the actual Having if great quantities of 
flax Let us boo how dew retting lnvolvex 
such losses 

In the first place because of the sh* rt 
ness of the season following thrashing 
time great areas of straw are frequently 
spread before anj Is rendj to lift A pro 
longed wet spell occurring at such a point 
causes over retting < f a portion of this 
straw In a r 1 the rqierator 1 h ut the 
mercy of the weather 

The tentative o|)eratlons at water ret 
ting at the forest plant ho\e been so 
eiHHjursgiug that se\trnl more tanka are 
to be const rut ted thh spring At l usent 
there Is no cov« ring for the tanks It fs 
proposed to rtmedy this deficiency hv the 
erwtlon of a loofed structure with ex 
tended side* Thl* will enable men to 
work In all tu rt* of summer weather All 
tho work connected with handling the 
straw has so far been accomplished by 
hand Consequently there remains to Ik? 
«orked out on e the success of the pr x. 
is* warrant n It some system of pover 
driven traveling crane* and tnrrlers to 
effect the cheap transfer of the straw 
from wagon to lank and vhe verm* Ibis 
is a miner point quite outside the icttlug 
1 rocens proi»cr he u ever 

Removing the Fiber 


T>o > oa have to bother with two patrol 
one for near theotherforfar vision? 
Or are you compelled to peer overt! e Up 
f your reading gtaue*, or remove them 
tnt rely, when towing at diiUnt objtcu ? 

KRYPTOX (pronounced Cnf-tock) 
( taste* end these eyeulaas inconvenience*. 
I hty restore the eyesight of your youth— 
nable you to see both near and far object* 
vith equal deameta and duunctuesa. 
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The third sttj in flax working Is that of 
removing the fll»er from tho encumbering 
woody chive lu actual practice this op¬ 
eration has the most bearing on the final 
return* For exanqW one Ontario mill 
Itears a scute hlng l til at the rate of about 
two centB per pound of fll*r Another 
jwys for inferior work at the rate of 
about five cents per pound It U prac 
ttcally all tu the quality of tho labor 
At the N st mill In (. anada the scutching 
force has been trained for efficiency over 
a period of > cars Once Initiated Into this 
mill whose atmosphere Is cleaned by a 
suction fan and heated by steam pities a 
scutcher never migrates to another flax 
mill There is an csprU dc corps that Is 
quite unprecedented In my records of 
American flax mills From the proprietor 
down to the boy sheaf handlers the attt 
tude 1* one of enthusiastic striving for 
more knowledge and greater efficiency 
The very fault of the poorest mills la 
that know-all bearing which 

U incompatible with true progress. 

Good Matching not only produces a 
dean, high quality of fiber, but a high 
percentage of jnph flfcer la the peogres 
qfot flax PatXi tha percentage of tow la 
asft*ny about m 1* tire taiagoveniA 

KwBr flbtaa flimtat Are say be 
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That s the answer to your dtlivcrj 
problem— Federative It. 

Why struggle along with confusion and con¬ 
gestion in your hauling and delivery dep lrtmtnt 

Get the big idea of modern merch indise mov¬ 
ing—maximum loads—s< lentific routing -quick 
time between delivery points shoit stops 

Do more business—enhrge the area of jour 
business territory—get new customers on the 
outskirts 

Outstrip the activities of all competitors — 
with less overhead than they have with their old 
delivery methods 

Make more profits— by saving time and selling 
faster—with frFDERAI MOIOR I RUCKS 

A skfor Reports on A dual Daily Work of Federal a 
in Your Own Business 

Our Traffic Experts Have this Data for You 

Federal Motor Truck Company 

Detroit, Michigan 

IV6. 3 and 3H Ton Truck* — Worm Drive Exclusively 
Federal Trucks sold »n every city in the Untied States 
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STANLEY CURVE RABBET PLANE 


A STANLEY TOOL 

That Will Be of Great Interest 
to All Workers in Wood 

11 will cut rabbet* on circular or other 
attired and irregular edge*. It work* 
equally wall whether the rabbet is to be 
cut on the outbade edge* of the work or 
on the edge* of opening* cut out of the 
•uefaca «the wont. 

The Mock end handle are caet in one 
puca The plane tt fitted with an ad¬ 
justable depth sauge. The fence ts aleo 
adjuetabU and ha* a curved face, 

UST PRICE, $4.00 

if feu er* wef fc tt proem* (to Uslfr+t year 
M m writs m find. 


Addms 

s Tl^^i^ u: t£i E ul L A Co ‘ 

H*W wWTAINi COfVtt U 8 ft 


JOHANNES PETERSEN 

ji Wf g o* , W, toAw, 
to «J*p WtopKa* first-cbie firm* 
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ELECTRIC 

CRANKING 
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O N one of the busiest cor¬ 
ners inChicagoafew davs 
ago a young man checked the 
Automobiles as they passed 

Nearly 30jpcr cent were dnven by 
women The modern Automobile 
has been simplified and refined 

It is so thoroughly dependable and 
so easily controlled that the whole 
realm of Motor Car Enjoyment is 
oj>ened up to the woman driver 

i ven the heavy traffic of down town 
city streets has no terrors for her 

I he refining influence that has so rev¬ 
olutionized the Automobile indus¬ 
try began to make itself felt four 
and a half years ago 

It was then that the first Delco 
1 'quipped Car appeared 

It was tlun that Hectricity first took the 
place of the cumbersome hand crank and 
that the three important function! of start 
li^hung and ignition were first combined 
tn one Compact Lfiicicnt System 

it in an important part that Delco has play¬ 
ed m rclinmft and broadening the acope of 
the motor car 

Today mon than US SOS Delco 
Equipped Cara art in um 

The Dayton Engineering 
Laboratories Company 

Dayton Ohio 


9»Ei$ctrkaI ]S 
Experimenter 
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S&mr&oocl* 

Founded Max f&terhuber 
tn 1899 

Recognized by the foremost 
wholesale and retail merchants 
aa the standard authonty on 
textile fabrics, their fashions, 
colors and distribution It pro¬ 
jects and illuminates ail import¬ 
ant subjects pertaining to the 
trade, and contains more inter¬ 
esting and cleverly written 
sketches and articles than any 
other publication in this Hue 
It is the medium through which 
the brainy men of the tM&e 
prefer to speak ^ 

frdbmri f tisn price,ayear F«elfn»$ 4 JI 

DRY GOODS PUBUSHDttCa 

WEST m STREET, NEHjl&K 


LEARN TO BE A WATCHMAKER 

Bradley PalrUdiab Wknt*—l«M 
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IE DACES 

L. I CLUE 10 

BETTER THAN PASTE 



for «dJw, fiber and tow predaot* 
Ontario mill* • 
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Fine tow 
Cosr*» tow 

Tbs instgnlflcSftoe of tbs prices psfd 
for tow demonstrates tbs importunes of 
keeping the untangled fiber out of such 
bad company, and of distributing Raxes 
of various qualities In respective grades 
This can be most effectively done, as al¬ 
ready stated, when pains are taken from 
the time of harvesting I have mentioned 
the assorting of flax In tbs field. These 
lots are kept separated throughout later 
operations Furthermore, whatever dif¬ 
ferences In quality may be created during 
dew retting are the basis of farther sort 
ing For example, one field may have the 
advantage of favorable weather Another 
may have been retted too little or too 
much 1 Afferent kinds of fiber wlU neces¬ 
sarily result from rath fields. To mix the 
two kinds of straw would reduce the value 
of both to that of the less valuable 

Huib preliminary examples of grading 
are consummated when the scutching and 
baling are done Unequal scutching pro¬ 
duces uneven flax, and dew retting la un 
avoidably the cause of uneven fiber This 
disadvantage can not be wholly overcome 
by the skill of the grader To accomplish 
such a result every fiber would have to be 
examined, and that is obviously Imprac¬ 
ticable Therein lies the essential weak 
ness of the process of dew retting 

The skillful grader at the Forest mill 
nmkes half n dosen lots, which are baled 
separately for shipment The prices re¬ 
ceived vary according to quality Grading 
Increases the returns between 10 and 20 
per cent 


NEW BOOKS, ETC. 

Whitaktk s Peebaoe It a bon rr age 
Knkihtauk and t oiipanionagk 1910. 
Now York J Whitaker & 80 ns, Ltd, 
1010. 8 vo , 905 pp Price, $2 

It 1 m unlikely that any one needing to refer 
to wine euth work an Whitaker* * Peerage 
would be Ignorant of lu existence and It* 
scope so that a lung description is hardly 
called for The content* comprise an obituary, 
which Includes a roll of honor of those killed 
In action nr dead from wounds an lndtxed In 
troductlon describing the regalia and giving the 
details of accession etc snd concise tnforma 
tion coDeeming the peerage and lta degrees 
This is followed by the Boyal family by an 
alphabetical directory of the peerage In which 
precedence la Ignored for the sake of easy ref 
•nee and by an index to seats and residences 
of persons cited In the work 

Tnr Au ic aicAlt Wuitaku Almanac and 
Enotclopkdia. 1010, New York J 
Whitaker & Sons 1td 8va, GB2 pp , 
Illustrated Price, fL00 

The Whitaker Almanac for 1910 presents 
an array of facts, some 9,000 in all covering 
agriculture, finance, Industry, sport, and all 
the more Important activities of the world 
with particular reference to America Katb 
State has its owu section carrying an outline 
map, and citing physical features government, 
detunes education finance, and production and 
industry The rosin events of the year 1913 
are chronicled, and a considerable division of 
the work Is devoted to the great war including 
the relations of the United States with tbo bel 
liferent powers. 

Wats to Lasting Puiom By David Starr 
Jordan Indiana polls The Bobbs-Mer- 

riil Company, 1916. 8vo , 205 pp. 
Pries, #1 net 

Id all the leading nations a great deal of 
constructive thought-more, no doubt than Is 
generally realised—has been occupied since the 
outbreak of tbe war with devising means for 
settling International disputes without resort 
to arms. Dr Jordan recognises three hinds of 
peace millennial contentment, the armed 
peace which he designates 4 balanced hatred; 
and the permanent peace of law Bis book 
summarise*, analyses and compares tbe varl 
<ms plana put forward by ofgaulaatloos and 
individuals with a view to permanent peace 
The author ban done humanity a service in 
collating the meat promising of these proposals 
tn a single volume, thus bringing their strung 
and week points Into sharp contrast If he 
dindoeea any mistake tn judgment, it tn in 
his over-emphasis of tbe sdeQoate rtgobfcatkm 
fur defense as a danger tending toward the 
pretipCtedua of war. Def«nhet«M&tM «sd 
mtlttnrtfem art the two extreme# to ha nvukhej; 
sdegante preparedness In tbs happy ate*!**, 
a* m t m# m, IWWWK 
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WhM«*l 
RIMKA FALLS SKL CO 
MJWmwSM* 
SM»r*fc.N. VTutA. 


ForGeBsmitbs,Tool Makers, Ex- 
perineatal & Repair Work, etc. 





From 9-fck m tfl-n 
wins* Atrennml {<» 
Steam or Font newer 
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GROBET SWISS FILES 

Are tbe standard of emiiwnas m 

flies, and have been far ever 100 

_year*. We send postpaid ae so In 

qJL |«Kh>oer 48 alas eeMcdafiy Mlapwd 
, Sol molten ana madUoSm on 


UK 


MONTGOMERY * CO 

N*» YwfcClt. 


WELL DRUJJNG 


PAYS 


WELL 


Own a machine of yopr own. Oaab or oaey 
terms. Many styles and slsse for all psrposes 
Write for OnMlar 

WILLIAMS BX0&.4MV StateSL.kW^ XT 


NOVUT'S&PAUNIfD AHncus 


MASON’S NEW PAT. WHIP HOIST 

sasriasr- 

M . .W . ctw .d hr VOUttY W MASON * CO., l». 
hmteH. LL.U1A. 
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fiOTELPU RUAN 

ft snoaw mHhA wJ mSa 
ThcDUtindtvs 
Boston Hou 


HANOT BAN’S WORKSHOP AND LABORATORY 

Campgsd SAd edlftad by A Riusdl Baad. Ml 1-4 Imhas. 
doth 447 Regm., ,870JastmUons.. 1X00 
Aeoai^snaaoftmnhedsofwdmblesmi ‘ 
km kleu for tlw meehatie and than m3 
The mmeSjow ere p m wl nl end joe seBi 
nfsr ere of fremaeat oonamaee. ITau t 
bnt eoaeetktt rf Uns of woeraaM mso pv 

Muan * Co., /m WeoKrorth BUg , Nm York 


Patriotism 

Do jnoo ttud for Patriodm I 
If yon do, too iriR b* htw wM to know 
tk»t THE OUTUDOR hu jutt Inorf » 


w ^ ‘‘Ampa” tej'tko "Sttf SpnigW 

ThW Itefln to hunted ferlWnnl dtotri- 
bathaoaanf lb. poopkoftk. United Stttm 


to u eoduroc to Mtorahto tbnto ttSiniMni 
tnd toMnw to tWt mnaf, (tt ptetent nU* 
fare and ha fatnre. It xnar be dshd Is tbs 
•p*gQb» tbs obqrchsa, IummI fh yowr 
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Science vs. Guesswork 


How “hit-or-miss 99 lubrication gave way 
to the scientific use of oils 




drum 




Otic callun can 



Five gallon can 


F^SToIl<3*N3 


MOBILOtl 1 


Thirty g dlon tlium 


AJl grade* come in above package* and m addition in fifty five gallon ateel druma and wooden half barrel* and barrel* 


Friction in any power 
plant—whether steel mill 
or automobile motor—is 
the worst enemy of econ¬ 
omy and full power. 

The practical need for 
something to reduce fric¬ 
tion brought about the 
first use of lubricants. 

It was found that petroleum 
oil would yield a lubricating oil 
which had many marked advan¬ 
tages, and would produce differ¬ 
ent types of lubricating oil. 

Development in the manufac¬ 
ture of different grades and classes 
of lubricating oils came at a fortu¬ 
nate time. For mechanical arts 
developed rapidly. 

Unless the lubricating prob¬ 
lems were properly met, mechan¬ 
ical development would fail in 
its aim. Only the properly lubri¬ 
cated engine or motor could yield 
the efficiency aimed at. 

The Vacuum Oil Company 
were the first manufacturers of 
petroleum residual lubricants, 
and were the pioneers 
in the field of scientific 
lubrication and demon- fiJNn 
stration of power saving 
by the use of proper 
lubricants. 


In taking up automobile lubri¬ 
cation, the Vacuum Oil Company 
simply pursued its professional 
methods which were already well 
established in other fields of pow¬ 
er-production and transmission. 

The Chart of Automobile 
Recommendations on the right 
represents our professional advice. 

In using the oil specified for 
your car, you will use oil whose 
correctness was determined by 
very thorough and careful engi¬ 
neering analysis of your motor 
The oil specified combines high 
quality with correct body. 

It makes for 

(1) Increased power — noticeable 
particularly on the hills. 

(2) Reduced carbon deposit. 

(3) Reduced gasoltne consumption. 

(4) Reduced oil consumption. 

(5) Freedom from unnecessary re¬ 
pairs. 

If you use an oil which less 
correctly meets your motor con¬ 
ditions from a scientific stand¬ 
point, you are almost surely 
pouring trouble into your crank 


case. 


rJ 


rnsmi 


If your car is not 
listed in the Chart at 
the right, a copy of our 
complete Lubricating 
Chart will be sent you 
on request. 


Mobiloils 

A grade for each type of motor 

In faying Gargoyle MobtloiU from your dealer, it u tafeit to pureha»e 
in original pack a get Look for the red Gargoyle on the container 
For information, kindly add mi any inquiry to our ncaneit office 


VACUUM OIL COMPANY 


Rochester, N. Y.» U. S. A. 


9 p ,ri«Hn * in ih* mmnufutur* O* Klffa.f r« d. lufarteutU far 
##«*? oUm of machinery. Obtainable o v rywbto in the world 

1 m 1 

jfajEj*fc*V*fe tyamtm mwhoiii. eo*»ib iwumm u *. ntwiw* 


Correct Automobile Lubrication 
Explanation t —The four prudes of 
( urgoyle Moluloilrt for gd*v>Ime motor 
lubiiLitiun, purihed to remove free 
cui bon, are 

Gargoyle Mobiloil 4 *A'* 
Gargoyle Mobiloil “B M 
Gargoyle Mobiloil 4 E” 
Gargoyle Mobiloil 4 Arctic" 

In the Chart behnur the letter opposite the 
tar indicate** the grade of ( nlgcrilr* Mnhilnils 
that should be used 1 or example \ mr.tim 
tj»rgo>|r Mobiloil A \rc mean* Gar 
gojlr Molnloil An tit j* etc thi rnomnu n 
dntinrui rover all inndtla uf both t lonxure and 

commercial vehicles uninut othriwiw noted 


liWiiil 

Ajt Arr Ar« Art A Art A Arc. 
AAA 


rrTA |Art| A |An| A 1 a« 0 
A A | A A I * M fa 


Ai A lArr A Urt 

A A A A A 

Arc A Arc A c Art 

A A A t A Art 

A 

Art A Art A Ar 
Art Af 

K K. I 


Irt lArrXArt [Art. 
A A A| A 


»*- A A 

CMfottn Art A 

(Mtxirf *-+•) A Arc 
(MoMIJo) A A 

Ckiodlir Su Ac Art 

( hirt (Bi ) b H 

A. Ar 


( 

(Icrl) 

Cwo imIm 
IMmuy tWkviB* 
D*t™m 

<• *y0 

IM*. 


5upw5i« A A 

A A c A A 

I H Uw) HA 

l»W! t A A A A 

" (* trr 4 cyct*) A Art 

W.I A Ar 

JtdUvA Arr Art 4j A 

<• erh A A 

A Arr A Art 

(CWwrtfall) A A A Art 


Art Ac A A A I A 
■ A 8 ABA 
AAA Ac I A IM. 


B ! A I B I A n A B A A A 


A A . A [Arc A A n 
HA B | A ■ A 
A A A A A A 


K4fV">l**U A A A A A AlArefArtlArtJUt 

KMS AAr A A A X A 

(* yl) A A An V 

Com 1 Arr Arr Art. Art Arc Arc. 

(C»r A Arc. A Art A Art A Arr A [Art 

Com I A An A Arc A Ar* Art A Ac Art 

(MwW t» A A A A A A 

Ar* Art A A»i A Art Arc Ac Arc Art. 
BABABABABA 
A A A A 

E t E E E K Arc Art A« Art 


M*»wB 

Mrttot 

t »r»i 

Mou 

XlkdmB 

<• (yh 

UnH*, 

***(?$* 

« fyi) 

NobmuJ 

(iicyl) 

OoUnd 

<•«*) 

CWrtrtrWU 

(Beyl) 

OvrtUod 

PrtkrtU 

[LT> 

(tjtl JW 
f thundor 
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P»rcr Anv* 
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Sum K E 
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Arc ArtlAfc A Art. 

A*r An Urt An Art 
An A l [Arc Ar Art. 


Ktrunw Duryta 

AioMmW 

Imi 

V*B» (Acyl) 

_ SeU) 


EUvtric Vmhidme b or motor bexringB and 
endoiedchain* u«e Gargoyle Mobiloil A tbe 
year round For open chain* nod differential 
use Gargoyle MobUoil t the year round 
Exceptions—For vinier lubrication of pleasura 
ear* uw Gargoyle MobUoil Arctic forworn 
drive and Gargoyle MobUoil A for bertl 
gear drive 
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Mt WiUon Observatory 

Win it World si trgi t I(Itsro|n Is 
Now Miiii^ Mull 1 




Nine Miles of This-and Scarcely Scratched! 


Here arc the world’s toughest tires 
carrying matcnal up one of the 
world’s stiffest trails to build the 
world’s biggest telescope' 

Siu h i uni Id \k itnijo k t omplisluncnt n qaired 
tin s th lL c ould st uul the btrmioi i mm mile 
pull on i slid, u indinjr j^i ule, l irr\ in^ a i ^ toil 
steel glider, o\ e i i inmdin^ 141 mite ro id 

1 hi eqiii[)nient \\ is ^7 \ ^ tires on iront \\ heels , 
H \ 0 duils on re u—1 irestone Hud H ise 
Reiiu>\ ible liris Imu stone tndui uite was 
essi nti d— md tint uhny m the pin< h Skidding 
\\ is 1 <1 uujl r to lie pio\ id( d mist—so the e\ 
pi its i hose l MR stones loi tin sure, stead} hold 


Frequent stops and starts on sharp 
grades subjected the tires to strains 
—made worse tw the tremendous 
overhang Mu£n of the time the 

entire weight, including girder and tiuck, of 
16/3 tons n st< d on the re ir tncs done Write 
for lllustrited lolder of 1 this interesting e\ent 

I )1< ALIlRS —Your eustomers will appreciate 
the eiuality of I nestone service 1 ell them 
that our expert adviee is theirs free 
rinpoT/uir T »i T* 1 <>r trailer service, 

FIRESTONE Trailer Tires K, restonc reMhent 

strength is invaluable truck 1 ire Class uuludes 
Side Wire, l’rcssed-t )n, R< movable 4 and Clincher 
type - ill si/i s Wrile for information 


FIRESTONE TIRE AND RUBBER COMPANY 

“America’s Largest Exclusive Tire and Rim Makers " Akron, Ohio—Branches and Dealers Everywhere 

TlfCStOttC Truck Tires 
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Bock dust oprayor at work tn the teat mine of the Federal Bureau of Mines at Experiment, Pa. The essential parts of the sprayer are a gasoline engine, a 

blower, a hopper for the rock dust, and a mixing chamber 


Preventing Coal Mine Expkwioiui with a 
Spray of Rock Duat 

T HE Federal Bureau of Mine* ha* made a large 
number of explosion trials at the test mine at Kx 
peri men t, Pa, to determine the eJHdtmcy of rock dust 
iii preventing the Initiation of mine explosions und In 
(becking them after they have been initiated The 
proportion of shalo dust to coal duat required In pre¬ 
senting or checking explosion* bn* been determined 
fur coal dost from many soamg 
The rock-dust method appears to have such an ad 
vantage over water method*—in which water Is applied 
infrequently”—In that more constant protection is af¬ 
forded, that arrangements were made with a coal com 
pany in the Pittsburgh district to rock-dust a part of 
one of Its mhies and keep accurate account of the 
costs. Bureau engineers Inspected the rock-dusted 
Kune* from time to time and took samples to Insure 
that the none* were in safe condition. This work was 
continued for a year, the entries being redusted from 
time to time as the occasion required. 

The test just mentioned has been so satisfactory 
that the dusting has been extended to three other 
mines, and conferences have been held with officials 
of other companies for the purpose of explaining re¬ 
sults, With the view to adopting the method, Oonsid 
crsble intereet has also been shown in other parts of 
the country, particularly in Colorado, where rock dust 
lag ha# hash carried on in the Delagua mine of the 
Company for more than four 
year* Mq pfOfcabW wMw adoption of this method of 
Mat dost tart, therefore, makes desirable 
«4 maebtary both for pre- 


was pulverized limestone of such flnenem that nlmut 
75 por cent would puss through a lOOnicsh hJo\o 
This material was viy anllNfiKtoi} but n (oarstr 
material would l>o easier and (lint per to pnpnre nr 
cordlugiy explosion testa wcie inn<l< in tin o\|wii 
mental mine to determine the nlnllvi ifficlrnry of 
flue mul coarse material it w m found Umt map rial 
preiwrod by grinding in a humour < rusher, tspilpiNsl 
with a 1/lfi-inch slotted Hireen was oiil> a Irlflo less 
efficient than tho pulv< rived dust It Is hi lined that 
«Utnble equipment to furnish auth dust uut l>e oh 
tained at a low cost 

In nnk-dustlug a mine entry the last prixcdnrt 1h 
to apply the first ronting bv hand, becnuwi a thicker 
and bettor distributed coat is obtained. In time con! 
dust settles on the rock duet, and reducing is do 
nimble. This Ik best done by a rock dusting machine 
which blows into the air current a cloud of rock dUHt 
that settles In a mantle over tho coal dust The use of a 
machine decreases the c<ml and increases greatly the on 
venietice of redusttng Such a machine as used at the 
experimental mine ami similar to one In use at Pelagim, 
Is shown lu operation in the accompanying Illustration 

The mine dusting apparatus U of simple <‘onstnio 
tlon In its essentials It comprises a small positive 
blower a mixiug chaml»er or injector chamber, a rock 
dust hopper, and a suitable outlet. The air from the 
blower passes through a two inch pipe to the injector 
chamber, Into which the rock dust is fed from a hopper, 
and the mixture of air and dust which Is thus formed 
U blown through a bow into tho atmosphere Tho 
blower used in the experimental outfit of the Bureau 
of Hines baa a volume of 288 cubic luchsa and is op- 
orated at about 1,000 revolution* per minute, the pres¬ 
age la Uw outlet pipe when the machine is In use la 


about two [ m> 11 lit 1 h jxr sqimn Inch Tin injector ehnm 
bcL 1 m <tin fullv although simply (onsInutiMl Us two 
ini h nlr inht 1 h reduced to n no/rli of omMnch open 
lug and the nnr/U Is ixtinded far enough Into the 
(haiulnr of thi thm imh be (which is used for the 
iiijictor (hunh(i) no that (lit nozzle opening is lx low 
tin oiiti r ixlgi or the dust hopper <i|tonlng Tlu dimt 
tlon fulls o! is drawn finward Into the air stream and 
blown through the hose A flexible host Is ditdnble 
for nn outli ( so that tho nlr Htrenm cun be pointed In 
nnv direction also tills permits Hi umnution to pij>es 
through stoppings to dlmt Iht dust sin am into air 
<oursow or entrh s Inning no limit wlihh ordlmirilv 
riMpivi no (ri nlimnL to render tin ion I dust pn*Mi nt 
hurt. Ihe puwr to dil\o tlu rock-dusting machine 
Im furnished b> n sm»M ^csollnc engine in the cxikiI- 
nu utnl mine appiuiHtis 

Arsenic in (he Hair 

N EW light ho* been thrown on tho legul side of 
arsenic poisoning It bus been found that arsenic 
compounds are absorbed bv the hair of living persona 
though not absorbed after death In the hair of nu n 
arsenic has bee n known to reach a mnn ntratiou of 
one to five parts in a hundred thousand The deposit 
takiH place in the hair after It 1ms been absorbed by 
the abdominal organa—liver Hnd kidmy in particular 
Therefore lu cases of acute, qukk itutsonlug a chera 
Ual analysis of the hair would show no arsenic while 
it would U found in the liver and kldnejs On the 
other hand if slow arsenic poisoning waa suspected, 
analysis would show arsenic in the hair hut uot tn 
the liver and kidneys, and It could safely l>e utwinned 
that ta. poisoning was not recent The legal value of 
such eWIence in apparent 
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The ohjc<t of this journal is to retard awut airly and 
luddly the latest sdentiflc, mei hanical and industrial 
ncivM of the day As a weekly journal U is In a posi¬ 
tion to announce interesting developments before they 
are published elsewhere 

1 he Editor is glad to hair submitted to him timely 
articles suitable for these columns especially when suck 
at ticlcs an at rumpanlrd by photographs 

Patriotism or Politics -Which? 

11K most lilghlv tc*hnleul department of the 
GovHrmiH nt 1« nn*1*mhlpdlj (but of the Nav\ 

'i lit Ik ml of tin Nnw must b) law lit n chll 
lan, and Lmhhiihp flu h< lotion of *>ur IioiuIh of dqutrt 
loom* 1 h tit I* rmlnrd nmlnh l>) ihiIMIwiI considerations 
Hu Ilkollhnotl of l lie Sm n frtrv of flit Na\> s possessing 
urn tts hnhnl (juiillllintloiiH foi lila laHk la w rv moot* 

To umki good this tit fit lent \ Hie Smietarj Is hut 
rnuudod b) highly frntiiitl UhIiiiIchI mhIs* in— ollh-ors 
of the Nnvv of long oxjs rlniti ami jiroietl itbllltv 
To ttioni Ue looks for cxiut Information ns to the con 
illtloii of the Nn\) 'Mu (Ininrul Hoard the War 
^College, the < hit fa of Hurt nun and ntono nil the 
Aid for Opt rat lima are Ihe snurot-s width stand remlv 
to Impart the greatl) notilrri knosvkslgo of fn < fs and 
printIples width Hhall guide the Secretary in Ida mo¬ 
rn* ntous decWloiiH 

NeareMt to him ns ttnlinltal udvlmr Is the Aid for 
OptrntloiiH In tlu aulunm of mil thin office whm filled 
Id out of tlu most ahh and enthuHliiHlk officers of 
our N»vv Ittat Admiral Make, the orlglnnl Inventor 
of I hut tthseojih sight for guns wldrh forniH the basis 
of the womhrful omiimi of ttiod'rn uawil artlller) 
liming hi view the thrtnt of tlu 1 uropt an war Ad 
inlral F hk* Impressed U|K>n the retan the fmt 
Mint our Navy wiih totnil) unpr* pared to go to war 
with miv first class power Ihuktd up hy the report of 
tlu (mural Hoard he Informed the ^etrotarj that we 
had neltlur the nuinher of shl)** the |x rsonnel tlu 
organisation, the war plana nor tlu < xiwrlenu in win 
maneuvers to qualify us to engage a flint (lass po\\*r 
with anj confident expectation of urn-ex's*, Ihe Setre- 
tnry wns JnforniKl thHt It would lake Hte venm to 
wuire the needed uM\w to endat and train the neotlwl 
men to obtain nnil make * filch nt the nruKunn otAmra 
to dew lop u Oeneral ^taff to earn out tlu ae*i*aH«r> 
reformft In oritflnlxatlon nod h> means of war niaiuu 
\ers MUrhHj out under war < outfit Iona to brln*, our 
diet up to the high Btandard of wartime i (Hi h nry 
whlih marked the last of thi world h iuivIph 

And what use did Mr Danleln make of tlnw Htartllng 
nml moat dlm'ono i ting fa<ta J lh was buny at tlu 
lime with hla annual njH>it to PiN'tddint Wilson f IUi 
I’rtHkhnl di }h iuIm for his lnfoi unit loti regarding the 
Nu\> u|hhi Ida Smretar\ 1>1U tlu ^*<r<tary make 
known In tlu rieulduit uml thiongli him to 1 he country 
at larM tlu alarmlug eontfilluii of unpreiuireiliiesB 
of our \u \5 t I>ld he inform the 1'resldeut that we 
wen ahort tin or n doaw n dreadnou^htH—that tlm nhlpa 
we had wm umhrmnnueil- that wi were ahoit ’WOOD 
nu ii uml J. OuO others- that we had no Ueiierul Staff- 
that our ttf*< t all tim tmmll In numbers wan lm xi>erl 
i hum! In war nmneuters on a Hiilthhntlj roinprehenalve 
aude—Had vu had no so m rid and dthdlod war plmml 
!>ld lu till tlu Presldi nt that lu wau Infoinietl In Ida 
\UI foi 0|terntlons bis iumuMlah teilmlnd ad\lser 
111 it It would taki llu yiara to reirnnH Uu*»e defects 
and bring our Na\y up to a condition of full wht etH 
i litit \ *» 

He did nothing of the kind A few dui« nfhr lu 
had horned of our total unpreparedne** for wnr, and 
with the tlire ih nlng glnre of the Muropetui dmUilgra- 
thm lighting up our Kantirn horlxon, the Secretary dhl 
not lu nitiiti to w ilti a llamliovant highly optimlsth re- 
I»ort on I lie Na^ in whhh he moat ntm|tomd> <*<mcettled 
th< fiuta riieahal to him hy Ida nltf ending Ida 
puuegj rh aa followa Mlow me Mr I'rvaidtut, to 
cmigratulate ><m aa Ita t umnmmh r lu-i*hlef upon the 
record It (Mu Na%\) haa imuh upon its preparedness 
for duty upon tlu nflatnt you <an place upon it in 
unjf Hm* of uuHmiul to < d 

The Italics are oum It will l>e decidedly Interesting 
to t^uiiarc thla BtHtement with the rejiort of the (Jen 
(rarBimrrt at»d Admiral Flake’s htUr both of wAkh 
Mr Pnnlols has been dlreit**d h> the St uute to pre^- 
duee 
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An Estimate of German Loaaaa 

0 those who believe that the ultimate victory of 
the Allies will be due to the exhaustion of the 
Central Powers' supply at mea, the estimate of 
German losses made by the wetMcnowxf military critic, 
Hilaire Belloc in Land and Water, wOk have profound 
significance Belloc recently visited Paris for the pur¬ 
pose of obtaining data of an official character, gathered 
b> tlm lntelllgt ncc Bureeo of the French War Depart¬ 
ment, and It Jh largely upon the material thus secured 
that the following analysis Is baaed. 

Tlie point of d* iMirture of Belloc's study Is the official 
MhIh published by the German Government from the 
outbreak of the war to the 81st of January, Ifllfi. The 
number of official lists thus published Is 860, and the 
total number of German dead on these lists Is 601,768. 
This total, It Is claimed, Is not complete, for over and 
above the number admitted as dead, the official lists 
gi\o a certain number as missing The missing can 
connlvftblj cover only three categories First, pris¬ 
on* rs In the hands of the Allies, second, deserters, 
third dead 1*ft upon the battlefield after a German 
rt*tirenunt The number of prisoners Is of count*, 
km»wn to the AHIch with precision the number of de* 
wert*rs Is negligibly small, the devotion and patriotism 
of the German people tsdng answerable for that After 
deducting the known number of prisoners and a small 
l*rioutage for do**crtlou, It Is certain that the re¬ 
mainder represents a number of Germans who, though 
dead apiiear under tht category of “missing" The 
total figure thus reached U 160,000 Adding this to 
the official list of 051 768 gives a total of 810,000 dead, 
up to and including the last day of January, J216. 

Having established that figure by the government's 
own statistics Belloc proceeds to apply certain testa 
of ue*urp*v which certainly seem to Indicate that the 
published lists do not represent the total 1 oases, by 
death of the German Army The method used was to 
< bock the offi* iul lists by comimring them with lists 
published by private authorities In Germany—trade 
unions professional corporations and tbo like These 
Indudf imrothtfll lists drnwn up tn the villages and 
published with KgUlmate pride as proof of patriotism, 
lists of the dead drawn up by unions of various kinds, 
rillgloiis Hnd Industrial, “ roll-of honor " lists given 
from Mine to time by large employers of labor, and, 
final Ij, Hu lists published by large clubs and bsbocIa 
ttuiis formed for purposes of sport All of these lists 
must b* correct, because they $re bgsed upon the not! 
ficutlons given privately by the government to families 
when om of their members is killed 

Now a comparison of tho private with the official 
1 lids reveals the very significant fact that for the first 
tW months of the wnr the two lists pmtUnHy agree 
At the beginning of the winter of 1914, however, a 
grave d la purity appears, and continues through 1915 
The death rate established by the detailed private lists 
rlH* s regulurlj and uninterruptedly, whereas the courso 
of the death rate drawn from the general public and 
official lists as regular^ <JUm lines The conclusion, soys 
Htlhx, la Inevitable the private lists give the true 
*le«th rate, the public lists although at first carefully 
and full) maiutulued, give as the year proceeds figures 
1c nk and less rclluble 

Instimllons w*re given In compiling the prlvnte 
lUts to make sure that the data were gathered from 
widely sepuruled points In Germany, and the greatest 
cure wrm used to avoid any partial effect of trade, race 
or lm ftlltv, Ihe object being to obtain a combined result 
that won Id lie thoroughly representative By addlug 
the shortage In the official lists, as shown by the more 
a**eurate private lists, It was found that the total of 
811 000 dead, mentioned alwve, would have to l>e raUed 
on IVcember dlst 391B, to over one million 

Tht most convincing proof that the German govern¬ 
ment, for military and political reasons, la endeavoring 
to corn al from the German people and from the w*rld 
nt largt tho extent of the- German loeeea will be found 
in n study of tho statistics of prisoner* now in the 
hands of the Allies. A list was drawn up by the French 
authorities, glvtng tb# names, regiments, etc., of a great 
number of prisoners drawn from German units which 
hod ntvtr it ft the front upon which they were orig¬ 
inally engaged This list was compared with the names 
apiirarlng in the German lists of prisoners. The dif¬ 
ference was over 09 per cent, that Is to say, that Tery 
nearly TO ihm* cent of the usmes standing upon the 
French lists and representing prisoner* actually In the 
*remb camps were found to be omitted from the Ger 
man lists. 

Adding to this total of one million the correspond 
lug numlter of wounded ($s show* by th* ratio of 
wounded to dead established by the statistics of th* 
present war), and making a Hbtfftl aliotfance at be¬ 
tween GO and 60 per cent of tbs wounded returned aa 
once wore efficient tty the front, BeHofc ew tim a t es that, 
nt the tery minimum, over thru* asst odtt half wUUou 
men had been permanently lewt ta the fighting 

force* hy January 1st, IMA, leatj p$ onky five and oo# 


half million s^iwig fihmftum 

po mW* recnjitatimAtf ypr 

m wm v O ilt lUHtvj : 

T W>s» tttt who 

think that th^twoad and f*M*h)* nrientiflo work 
mried on at ftahingtoq hobAmr tho adMm or 
tho Nation til Gorsromauf to a rood*** dtvatopnrtit, will 
be Interested to toent that tho Dotted Btfttfci Coast 
and Geodetic Survey eetebvatcd on April 5th and etli 
the centennial of It* estabUshmeid: T( to, of course 
obvious that a maritime nation must have available n 
complete knowledge of its toasts and the character 
of the adjoining sea bottom, especially the locajfcm or 
reef*, shoota and other danger* to navigation* tfcerif' 
and falls of the tides, the direction, strength 
currents, and amount of magnetic dtotuftnanca tttqr 
in the early jmrt of the nineteenth century^ wbfeu 
the shore Hue of tbo United Htates was fstliffifpii 
than to-day, the importance of an accuraf#Mpi- 
edge of tbs coast was appreciated# and 
the Congress lu 1807 authorised the tisUbHshroem 
of a National Coaat 8array A plan was aubmlttpfi 
by Ferdlnatwi R, Haaater, a Hwtoa engineer, who hstl 
emigrated tb the T nltcd States In 1805 and had teen 
acting professor of mathematics nt the United States 
Military Academy nud professor at Dhlon College 
This plan was pot put Into effect until 1811, and actual 
fit M work w# not actually begun until 1816. 

The Bureau thus established luul its varying viols 
sltutfes, but tim general plnn of Haaaler, aiiproVed b) 
President Thoums Jefferson, was carried Out, broad 
ened and developed It to under the direction of a 
superintendent, who supervises both the field and office 
forces Into which the work is divided The field officer* 
comprise 04 asstotants, 29 aids, 11 magnetic observers 
4 nautical exjiertH, 14 tide observers, 59 mates, cugl 
ncers, surgeons deck officers, eU , 345 etdlatdd men, 
and nn average of mwrl> 100 additional employees. 
The office force cwislsts of various administrative of 
flclalB, compilers, draftsmen, engravers. Instrument 
iiuikerH, printers, etc numbering 160, for not only does 
this deimrtnicut receive records and work them up 
but U actually const met* a>wl prints th* charts from 
the original surveys. 

Unfortunately, the Importance of surveying newl) 
ncqnlred territory or Btate lines at»d fixing boundaries 
bv permanent marks, after thoae isvaltiona hare been 
determined astronomically, )ws not always been real 
lsed. Fttswontiy Ihora bar* resulted difficulties whos* 
settlement Involved direct financial outlay far greater 
than would have been required for the adequate sup¬ 
port of the Coast Hnrvey In the first Instance Thus 
I 11 the case of the controversy between the Tfnlted 
Htates and Great Britain over Alaska, had the bonn 
dftrfes of that territory been determlnsd With precision 
and marked with naonmnents iimnedlately after It* ac 
qulaltlon from Russia, there would have been no op¬ 
portunity for dispute regarding the actual limits ful 
lowing the discovery of gold. 

The actual geographic work of the United RUtes 
Coast Hurvev to h«s<Mt on n system of main and sec 
ondnry Irlaiigulatlon, which covers the entire United 
Btstes. On ihe Atlnnti*. Heohoard tbo Survey has car 
rled oat a complete at heme of prlmury trlangulatlon 
while a second extensive system of trlangulatlon ex 
tends acroea the contlneut along the 8»th parallel of 
latitude and connects the surveys of the two coasts, fur 
ntolling a basis for the surveys or the tltirteen Static 
through which It passes. Other trlaugatatlon gyatems 
have been extended throughout the United State* and 
expanded In vnrkm* individual States. From the pri 
mary and secondary triaugulations t tertiary trlangu 
tot Ion hju been develor>ed along the entire Atlantic and 
Gulf coasts and Porto Rico, and the Pacific coast, ex 
cept Alaska, where work still to In progress, u» if &too 
the case In the Allipplnc*. The astronomic positions 
of various points ou the systems of triangutottun have 
been determined by the use of the lenltli tetoocope for 
latitude and the telegraph for longitude. The familiar 
chart* Issued by the United fttate* Government Show 
hydrographic data, including all harbor*, channels, 
buoy*, etc,, as well a* the topography fpr a tow mite* 
Inland, and In the case of rivers and other Indentation* 
to the head of tide water Deep sat Bound Inga are 
made and tidal record* hr® compttad and publ is hed, 
Terrestrial magnetism to snotimrSwf to whkh the 
operation* of the Survey hav* been carried 0 ^ and 
the study of the force of gfatity ha* tow the *ubject 
of a number of Important lp>^®tigatlona. IJtwi of 
pmtoo to veil cover the United States in a petwoefc to. 
which the OoaM Survey has epfiperated with otter 
government agenriee and mtmi totiway^ ahd.t^f 
wortt ih bring prosecuted Item year top year With to- 
creased importance. 

trtr tetmu* of th* uoretmawo^riW Aff^ 

mva'uutsraaBMi 
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PeUdre of Amateur Station* by Government.*** 
Afore than 25 amateur wireless stations in and about 
the city of San Antonio, Texaa, bare been dismantled 
by fledettd officers acting on Instructions from the De¬ 
partment of Justice, The cause for the action Is said 
to bare been the Interference of these amateur stations 
with the United States Army portable seta In Mexico* 

Vessels Equipped with Radio Apparatus — Accord 
tag to the Lloyds Register for 1914*15, there has been 
a steady growth In the number of vessel a equipped 
with wireless apparatus and submarine signalling In 
ftaUation* There are now on the Lloyd* registry of the 
world's merchant marine 2,989 vessel* equipped with 
Wifeless apparatus, and 947 provided with submarine 
signalling systems* 

Radio Communication Charts —The superintendent 
of the ^faval Radio Kervlce announce* that commencing 
with March, a complete communication chart Is being 
Issued ho the public gratis upon request This chart 
Includes the various merchant vessels In North mwl 
South American trade, the time and date thav may be 
reached by radio, the constal stations through whJrh 
traffic should be routed, and rates for radio landllno 
service 

Improved Radio Signal Receiver — 11 iw reported In 
El Impartial, one of the leading dallies of Madrid that 
the Minister of Public Works, after examination nod 
report by the Centro Tgcnlco (le Aeronflutlcos, has nj>- 
proved h radio signal receiver of a type that docs awny 
with the usual ear pieces Tt Is said that the radius of 
the new apparatus Is In excess of 5,000 kilometers (the 
kilometer being the equivalent of at>out % mile) and 
that it Is contemplated to institute radiographic service 
between Spain and the United States. 

Radio Telephone Experiments in the Navy —It Is 

learned that radio telephone exj>eriments have been 
conducted during the winter maneuvers of the Atlantic 
fleet off Cuba For the purijoso wlrclese telephones 
have been Installed on the Wyoming ” Admiral 
Fletchers flagship, and on the Texas ' lhese instm 
ments have been used In sending messages to other 
milts of the fleet, which, while not equipped with radio 
telephone apparatus have been able to receive the mes¬ 
sages with their wireless telegraph receiving sots It 
appears that the transmitters arc based on the resale* 
of the American Telephone & Telegraph Company'* suc¬ 
cessful radio telephone experiments, in conjunction with 
the Western Floctrlc Company 

Standardisation of Wireless Apparatus —The prog 
res* made in wireless telegraphy during recent years 
has not been so much In the direction of new Invention* 
and startling developments as It ban boon In the stand 
ardisatlon of existing apparatus It Is not *o long 
ago that every ship station, with but few exception* 
was unique, although designed. Installed aud main 
tulned by the same wir clown telegraph company which 
operatod sets on numerous other ships The result was 
that repairs were difficult, because of the lack of stand 
ard design, and, incidentally, the cost of the sets was 
greuter In comparison to their actual value than if 
every part hftd been standardised and made in quant! 
ties. During the past one or two years the leading 
American wlreleas companies have been exerting every 
effort towards making tielr Installations a* simple as 
possible, of standard design and, moreover with inter 
changeable parts. No longer Is it necessary for a radio 
oi>erator to acquaint himself with some particular set 
of apparatus to which he may be assigned, since all 
sets are alike, and If he ha* handled a ship station else¬ 
where he la prepared Immediately to operate any other 
ship fitted with the same system 

Effect of Imperfact Dielectrics —The loes of elec¬ 
trical energy in an antenna Is caused by the resistance 
of the antenna, according to a recent announcement 
made by the Department of Commerce. The so-called 
radiation It a measure of the portion of the energy 
usefully dissipated in the emission of the electro¬ 
magnetic waves* The remainder of the resistance 
causes s useless dissipation of energy that should be 
reduced to a minimum It has been previously noted 
that, in the region of the longer wave-lengths, the re* 
sistance of an antenna Increases with Increasing wave- 
lengths and the explanation has been offered that this 
Is caused by dielectric absorption ->v a loes of energy 
such as that which takes place in a poor condenser 
and that tt la probably caused by the ground. How¬ 
ever, the Bureau of Standards finds that the loss does 
not take place la the ground, but In poor dlolectrlcs In 
the electric field of the antenna such as wooden masts, 
tries, taeuiattoa, etc Mumtag the leads into a buiid- 
tag may Increase the resistance unless the interior 
watt* are covered with metal screen and connected to 
gwnfrdi It ts important, therefore, to reduce to a 
ptttfttfeto these sooroes of energy loss la derigntag an 
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Observing Air Currents with a Telescope*—Prof W 

H* Pickering, lu charge of the Harvard Observatory, 
at Mandevllle, Jamaica, describes in the Monthly 
Weather fteview the effects of passing hurricanes In 
that region upou the upper air currents as olaurved 
by the following method If wo point a telescope on a 
bright star, remote tho eyepiece, and place the eve near 
the focus we i>oreol\e a bright disk crossed b\ dark 
fluctuating dot* or lino* These are due to currents 
in our upper atmosphere The same result la obtained 
If, instead of removing (lie eyepiece we draw It out a 
few millimeters beyond the focus. In the latter case, 
If wo determine the number of millimeter* we can 
readily compute the altitude of the current whose mo¬ 
tion we are observing The dark lines travel longitu 
dlnnlly lu the direction followed by the current At 
Mnmlevllle the * Bering” is never vary bad, except 
when n hurricane j* lu tho neighborhood At such 
time* the mod* of observation alwve detarlbed give* 
timely notice of tho approach of k hurrtrane, and nl*o 
furnishes a means of studying the movements of the 
upper current* lu connection with these dlstuibame* 

The San Bias Indians, who occupy the north coast 
of the Republic of Panama from a point a few miles 
west of the Gulf of thin Bias to Capo Tlburon, on the 
Columbian frontier, are well known to dwellers in the 
Caual Zone, width thov frequently visit, but are bv no 
mean* Inclined to receive visit* in return They have 
resolutely maintained their independence, preserved 
their territory fiorn foreign exploitation, and kept their 
blood and racial th a rut toriatics pure Mr J G Steese, 
writing of these people in the ItulUtin of the American 
Geographical Society, oaya that tiny keep up tho custom 
of requiring the traders who visit their coast to return 
to their ships at sundown There lias been friction of 
late between the Indians and the Panama govirmnent, 
and consequently the former are at present flying the 
Colombian flag The President of Panama made ft 
special trip of com illation to tho Ban Bias coast last 
spring, but most of the Indian chiefs refused to receive 
him A result of this trip however, was the establish 
ment ot a custom house on one of the islands of the 
Gulf, where all trading boats must clear, and this will 
glvo the government a stronger hold upon the tribes 
men 

Practical “ Probabilities *’ In Meteorology — A1 

though It is not \et possible to make trustworthy pre¬ 
dictions of the weather for a coming Benson rilinntic 
statistic* furnish Information lnuriug on this Bubjo<t 
that 1* of prnctbal importance to the ngrh ulturlst and 
other* A suggestive paper read by Mr W G Rml, 
of the Office and knrm Management, U S Depaitraeut 
of Agriculture, at the last meeting of the Association 
of American Geographers, brings out the value of know 
Ing the 4 business risk” from unfavorable weather as 
shown by ft “probability curve’ based on stntiRtka 
of past veara The author exhibited a chart giving the 
dates after which at various places killing fro*t will 
occur one year In ten, on an average Similar charts 
have been drawn for tho first autumnal frost, and also 
for the proltable duration of the frostlesa period four 
years In five This Idea of showing what will happen 
“ In the long run/' together with tho percentage of 
probability, Is of grent practical value and disserves 
to be more generally emphasised from the practical a* 
distinguished from the academic point of riew it may 
be noted that the interesting aeries of drought charts " 
published a few years ago by the Russian agriculturist 
meteorological service embody the sumo Idea 

The Harmful Effects of Cosmetics arc discussed 
by M I Wilbert In Publio Health Reports Unfortu 
nateiy the Federal and many of the stato food and 
drug laws do not apply to preparations of this class 
unless curative claims are made for them Hence un- 
acrupulous manufacturers make use of deleterious and 
dangerous substances in their preparation Wood at 
cohol Is one of the many poisonous drugs that have 
been found in so-called u cosmetfcs ** by the chemists 
in charge of state laboratories. Of the potent drugs 
of a possibly harmful nature used in “hair restore 
tivee n the writer mentions lead acetate, silver nitrate, 
paraphenyleue diamine, and resorcin* Beauty washes 
and face enamels contain flake w'hite or lead carbonate, 
diachylon or lead plastor, corrosive sublimate, calomel, 
bismuth labnitrate, eta Flake white Is generally 
recognised as the most common cause of industrial lead 
poisoning, and there Is evidence that many forms of 
disease aud nervous disorder may be due to tho use 
of cosmetics containing lead. The salts of mercury 
aud bismuth are also dangerous unless used with due 
care Lastly, cosmetics, as ordinarily used, tern! to 
clog the pores or Irritate the akin and interfere with 
Its normal action. Mr Wilbert's arguments are, how 
aver, not directed bo much against the us© of cosmetics 
lit general as against the frauds practiced by a consld 
arable number of manufacturers 
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Invention Notes 

Patent Granted on Color Photography patent 

was recently grautwl by the United States Patent Office 
to Fredorhk E Ivc* covering the process of color 
photography which was recently described in these col¬ 
umn* The patent cover* mov lng picture films as well 
u* print* In color 

An Economical Refrigerator — Some of the most re¬ 
cently Imllt bourn h art bring equipped with a cooling 
cabinet Whbh J* di rigor*! 1 >> filth!) th* film Hon* of the 
refrigerator to a very great i\tent if not entlrriy It 
makes use of uo let tin tub m* umriilmri but Its 
Interior Is maintained at a temperature sulfleientiy low 
to keep viand* In gotri condition for a imriomti ly long 
period to mower all domcntl< purpose* Uhe mMmt Is 
kept cool bv a circulation through It of the told water 
Used for tho ordinurv linuwhold purimsew r Jhiw water 
circulates about earii of the riiHmlw*rs of the tuhiuet 
and the Umi»rature 1 h malutalmd at an even rate 
which can ftlwavs be rilled u|M>n After it* pn**nge 
through tin piping of this dev lee it is discharged at 
the regular faucets 

Splints Which Are Adjustable — An Impiuvod splint 
for netting the broken bones of the leg arm or shoulder 
blade whb h ban bet u rerentl\ patented by F A 
.Sprague of < omord, N II, Is entirely of metnl and has 
tho advantage of extreme almplieity, further, It Is 
capable of adjurinn nt while In place Concave splint 
pud* shaped to lit the contour of the limbs are arranged 
In pairs with a stretching rocthaulam between them 
by which the pads are s<]»arated or drawn together as 
desired Thus, after the uist Is all on, If au X ray 
examination should dI** lose the foot that the broken 
end* of the bone weri not in perfect apposition, tho 
i nds mov be* brought Into nllgmumt by shortening or 
hugthtnlng the adjustable connection between one or 
the other of the splints 

Steam to C3ear the Soil —A new piece of agrloul 
tural apparatus has Ik en developed for the purpose of 
combating tin doaiiutthe bug* and undesirable vege¬ 
table growths bv an application of steam to the soil 
penetrating some distance below the surface The ma 
chine earriiM a steam generating plant and moves over 
the surface on a large drum, the periphery of which 
I* staggi red with protruding steam outlets In the shape 
of blades or spines A* the apparatus 1* drawn over 
the ground the spines imbtd tlumwlvc* in the soil and 
while 111 this position the steam Is released and pene¬ 
trates the soil fur some distant e around the outlet, 
killing the wonnH lurvie and busts aud the undesirable 
crop of weed* whlrii seed themselves from one season 
to another 

Pedal Attachment for Washstands — Hot or cold 
water flows from the same spigot and the handles on 
the washstand faucet* have been reudered obsolete by 
n new arrangement width provides a foot control for 
the flow of water Sunltary oleahllncBa Is the prime 
object of the new arrangement, but convenience Is also 
an important consideration In the state of Illinois It 
is compulsory to supply running water in factories and 
su(h places and similar measure* have been enacted 
or art under consideration in other state*, the object 
being to prevent the contamination whbh Is likely to 
occur whin the wash basin 1* used lu common Tho 
pedal atturimunt I* placid under the waslmtand a few 
lrnlMS inside of the front line and to one side, prefer 
ably the right sbh, and cornu* lion* are mnde with two 
valves loeuted under the wushstnud The location of 
the pedal is convtnh nt to the foot and the pressure cx 
erted In tin center of ibo pedal causes a mixture to 
Issue from the spigot, while If the foot la shifted to 
the right or lift the temperature Is mHde hotter or 
colder a* desired 

Revolving Table for the Book Bindery — In book bind¬ 
ing establishments win re there la a variety of work to 
be performed there has not been introduced fl» yet 
a satisfactory device for gathering the signature* me¬ 
chanically At the premnt time thin work 1* grncr 
ally performed by girls, who walk about a large room, 
picking one pnrt of the work after another from plica 
placed uround the room TliN work I* ao severe that 
the work of gathering tin loaves Is limited to the 
pedestrian nbflftMis of the funnies. The capacity and 
comfort of these girl* working In a Louisville Ky, 
establishment have l>oen Increased by a revolving gath 
©ring table which has been designed by the manager 
of the comi«iny Rdwaid Lotts* halt The table la 
twelve feet In dlumrier and will accommodate com¬ 
fortably ten gatherer*, but several more could be 
crowded around it lu an emergency The table Is 
driven by a two horseiwwer motor The gatherers are 
seated around U, and aa the piles of sheets go by they 
remove those desired and assemble thorn This table 
Is largo enough for all ordinary work The Kentucky 
Statutes consisting of 2900 pages, was handled with 
ease W ItU a double-decked table It would be possible 
to handle a dictionary 
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Two Recent Developments In Electric rp^l 
Illuminating Devices y ' j 

T V* O ujt*nt interesting developments of 

He<tric lighting have beeu made re- ^ 
cently, one of them In the direction of 
incroiiHing the convenience of certain 
types of electric lamp anti the other In < 1 ’ 
lmpro\lng the quality of the product * * r 

W A Parent] an engineer of Mansfield 
Ohio is rosjK) risible for Bonn change* in 
the design of the arc lamp through which 
the inconvenience of daily attention hikIi 
as cleaning and renewal of the carbons Ih 
overcome The Inmp 1ms been ih mon 
■tmted at several meetings of elestilcnl 
organizations and the prliuiplo luvohctl 
A&d the results uchtcved have been com 
mended bj those who have lmd tlie op 
portuntty of studying It The lamp hn« 
been hailed as (he succoiwor of the arc 
lamp, and It him also been pointed out ^ 

that under certain conditions it nmy take ■ ■ 

the place of the Incandescent lamp Two 

The lamp coimlnts of a glass tutu; alnnit 
the Blxe of an Incandescent bulb At the 
lower end of the bulb a nolle! tungsten 
electrode about a quarter ln<li In dlumetcr 
Is supported by a small tungsten rod. A 
movable tungsten elcHrodo attached to an 
Iron core Is placed within the up|>er ne<k 
of the tube and arranged to draw an arc | 

from the lower elect rode A flexible con 
doctor connect* the upper cleurode with a sf 

seal In the upj>er irnrt of the lamp The (f 

bolb Is exhausted of air and a gl\en (T 

amount of titanium tetra-chloride gHs Pf 

mixed with bromine gas Is admitted The J J [ 

bolb Is then sealed from the air after f 

the manner of an Incandescent lamp A [ 

coil of wire adjacent to the Iron core V 

•erves to lift the Iron core thereby 
separating the electrodes and drawing the J[ 

arc. The lamp Is thus entirely automatic C 

and may bo turned on and off by merely U- 

operatlng a switch 

SJnco the electrodes are kept away from 
the oxygen of the air, they are not eon Oonstr 

Burned as is the cane of the ordinary arc 
lamp The electrodes of the new larup 
last for a long time The vaiwrs, which have been put 
Into the lamp, make the arc Intensely luminous and very 
•table, they are consumed at a very slow rate and by 
reason of tho construction, the lamp remains clean and 
requires little more attention than an incandescent 
lamp. 

In operation the lamp gives on arc from 2 to C 
inches long depending upon the voltage of the operating 
circuit The arc Is about one eighth inch in diameter 
and has the appearance of an intensely bright white, in 
candescent filament, being very steady, with almost no 
flicker The efficient y Is considerably better than that 
of the present Incandescent lamps and somewhat better 
than the beat modem arc lamps The light has exactly 
the same spectrum as the light from the north sky on s 
clear afternoon A spectroscopic analysts of the light 
•hows that It Is substantially daylight with the excep¬ 
tion of a few dark Hues across tho spectrum, which are 
probably due to a slight absorption of the vapor in the 
limp 

An Important step In the production of artificial 
daylight Is a new form of 
the Moore vacuum tube, re- 
cently shown before a unset 
tag of the Electro-Chemical ff 

and Illumlnatlug Engineer ll 

tag Societies. The new lamp 
ts suitable for making ab N ^ —\ 

aolutcly correct color deter lltl 

ml nations and it applicable ri n Jn 

to a very wide field, but Its L 

particular usefulness Is in s* 

enabling the dye shops of r rl J0L *— 

the great textile Industries yS !- 

to run night shifts. Blab- “V 

orate spectrophotometric in -• 

vestlgatlons have shown that J~ 

all artlclos when viewed A 

solely by the light of the 

tube lamp have exactly the -*j 

same values os when viewed 

by the light of a dear sky— i i t _ 

all dyers and color exports I 

agree that the standard light ^ I 

for color Judging Is that en I 

tertag a window from a _ _ 

dear north sky at an angle mSSSm 

of about 40 deg at mid Fig 2.—Sectional view of 
afternoon with a dear sun portable gas detector h 
shlntag In the south. The odam 



Two views of the new form of electric arc lamp which contains its own 
carbon dioxide generating apparatus 
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Constructional details of the new enclosed tungsten are lamp and the color* 
testing tube lamp that generates its own gss 


tests referred to were made with dress goods, silks, 
meats, flowers, and samples from the Rational color 
card of America 

In one of the accompanying illustrations appears on© 
of th© new color matching lamps. The straight tube 
lamp is contained in on elongated sheet metal case 
which, however, is provided with a screw base similar 
to that used on the larger sixes of incandescent lamps. 
Instead of the lamp being fed carbon dioxide gas by 
means of an auto magnetic feed valve, it la generated 
automatically within the tulx* itself Near each elec¬ 
trode U placed a small bulb about an inch long contain 
Ing calcium carbonate from which ©manatee carbon 
dioxide gas when the resistance wires, Imbedded in it, 
become heated to exactly the proper degree by reason 
of their being connected in shunt to the gas column 
The gas column appears as a solid bar of light of 
Intense whiteness. The foot candles available near 
the tub© is over 200, thereby making the ap¬ 
paratus practicable for the very closest color dis¬ 
criminations, so It Is claimed 
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of Cnwbwtibto Ganna to AS 

Bp George A. BwnU 

T HKBH recently has been devised by 
the personnel of the Bureau of MJhes 
a portable gas detector which can be need 
for detecting methane—more commonly 
known as fire damp—ta mine air, as well 
as for detecting natural gas In air, coal 
gas in air, gasoline vapor in air, water 
gas in air, acetylene in air, carbon mou 
oxide in flue gaa, and for the detection of 
other combustible gases ta air 
Ever since coal uitulug has been actively 
engaged iu, technologists have ceaselessly 
endeavored to perfect methods for gas de¬ 
tection in mines. But despite these en- 
detu ora, the safety lump remains to-day 
the uul\crsal)y used de\lce for the quick 
testing of mine atmosphere to determine 
their methane content With the safety 

_lauip percentages of methane as low as 

Its own or 2 per cent In mine air can be de¬ 

tected by skilled observers, but it is highly 
desirable to detect proportions lees than 
these, and also to eliminate as far as pos¬ 
sible the persoual element Many other 
devices hare been exploited, but the fact 

___ that tliej are not widely used Is proof 

that the> do not fulfill the needs, 

“ iu working on the problem of gas de- 

tumL tectlon in mines, tho author endeavored to 

develop something that would be superior 
to the safety lamp, as regards mggedness, 
simplicity, weight and accuracy It Is be- 
llexed that this has been accomplished, for 

Jj_ the new npimratus Is 10 to 20 times more 

rtotofuffri amirutc than the safety lamp, Is lighter 

lu weight. Is more rugged and is fully as 
simple of operation 

A photograph of the gas detector ap- 
jiearn iu Pig 1. The parts are of alum 
Inum and brass, except the stout glass at 
the right A sectional view of the device 
appears in Fig 2 The Instrument may 
be considered to be a U tube of which 
the color* the limbs A and B are two branch** 
Communication Is made between the limbs 
at a iHMnt near the bottom 
To start a series of determinations a brass cap 
U removed uml water poured into A until it 
rests in the tube B at the point D, the xero point on the 
scale Tim water will then seek the level J3 in the 
tube A 

To make n determination of combustible gas in air, 
say of methane in mine air, one blows into the tube 
F by means of a rubber tube (which la not shown lu 
the drawing), thereby depressing the water In B to 
some point in 11 and filling the combustion space above 
K with water One can tell when this combustion space 
la filled with water by hearing a slight click when water 
strikes the valve U Next, the Instrument Is raised 
to the place where the sample Is to be collected and 
the water allowed to seek the former levels at D and 
B The water lu falling to B sucks iu a sample of the 
air to be tested Next, tho valve M is closed and the 
platinum wire TS electrically heated The methane ta 
the combustion chamber burns to curbon dioxide and 
water, thus 

CH. + 2 0, - CO, + 2 H. O 

i e , contraction in volume 
m of the sample occurs oorre- 

1 Q apondlng to ths amount 

F=1 ft of methane originally pres- 

\ ent ta the sample. At the 

end of ltt minutes the elec- 
FT^ fir} _ trie current is turned off 

11 1 ' ■ " and the instrument shaken 

ft jpsHiassi to cool the gasss ta the com* 

II ■ ™ bustlon space and bring 

Y 1 them to the same tempera- 

I 1 , tore as the gases were at 

It i S • tbs beginning of the test 

|; The water ta the combustion 

| j space will then rise to take 

• _ a ths plaos pt the burned-out 

t axes; apsce aftd rsB a correspond 

mm ’ A lag distance ta the glass 

f ^_ tubs B 9 l &, fall to a point 

I on the graduated scale that 

I will Show the percentage of 

I methane originally ta the 

I I sampfe A previous catthi* 

I IKII ttan, once and for aff 

the piuper 

° on this sasta lbs fctta* 
Fig. S, Bsrtlensl visw of • carries four graduation 
gss l ets<0w Utiihhf columns, soe fur methUhO 
*r eels *» psiee my 
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The four Joed-canying track* led by the repair track, parked la the open over night daring the camp at New Cfey 


Civilian Motor Trucks as Army Supply Trains 

A Test Run Under Adverse Conditions to Prove Practicability of Heavy-Capacity Units 

By Joseph Bnnker 


P ROOF of the practicability of heavy motor trucks 
for the transportation of army supplies in this couu 
try In time of war was the outstanding mult of the 
trip of a fleet of fully laden 5- to O-ton trucks recently 
held In regular army convoy fashion over the roads 
of southern New York and adjacent New 
Jersey This in view of the fact that 
the United States Army recommends a 
1)4 ton truck as the most suitable for 
military work. The trip was the first of 
the kind ever held in this country wherein 
civilian truck owners volunteered their 
vehicles in a genuine endeavor to deter 
mine exactly what problem* would have 
to be encountered by commandeered vehl 
cles In case of war and the best manner 
In which to solve them. 

The run was held by the Motor Truck 
Club of America, a national organization 
of motor truck owners and operators, 
with headquarters In New York City All 
the trucks were volunteered by members 
of the elub. who also provided the driv 
ers and all the necessary equipment to 
make the convoy a self sustaining unit 
Army fashion a commander of the fleet 
and his assistants were appointed from 
the club, together with passenger can to 
enable them to accompany the train, and 
others for their orderlies to run back 
and forth along the line to gt\o orders. 

The route began at Stephens * coni jard 
In the Bronx, New York City, and ended 
at the horse farm of Squadron ANY 
National Guard, at New City, N Y a 
distance by road of 82 miles. The trip 
began at 8 30 P M on Saturday after 
noon, April 8, the objective being New 
City, which was reached at 0 40 o’clock 
that night Camp was made there for 
the night and the return trip made on 
the following Sunday The time of the 
run on Saturday afternoon and Sunday 
was selected so as to cause as little flnan 
rial low as possible to the owners of the 
tracks, for the vehicles are employed In 
purely commercial pursuits during the 


rest of the week among them coal transportation 
It snowed a writable bllxxard for almost the entire 
trip whUh made the soft country reads regvilnr qung 
mires in places and hid the ruts until the truck whet Is 
hnd alread> fallen Into them The grades encountered 


varied from 5 to 7 per cent vet the ratio of the running 
time to the total time on the road was Hfl per cent, 
Indicating the great value of trained drivers and that 
the success of truck use is largely dependent upon their 
skill and past experience 

That the results of the trip might not 
go nnnotked by tho army and militia 
authorities Major Qeneral Leonard Wood, 
commander of tho U S Army, Depart 
meat of the East, and Major General 
O’Ryan, commander of the National 
Guard of New York, wero Invited to at 
tend. Both sent representatives well 
versed in army transportation, the former 
Capt Gordon Johnson, and the latter, 
Capt T H Shnnton Both were much 
1 in pressed with the great mobility of the 
large-capacity motor trucks. 

The fleet was made up of six large mo¬ 
tor trucks five of 0% tons' capacity and 
one of 5)4 tons In addition, there wore 
passenger ears for the army officers, for 
the civilian commander of the train and 
his two lieutenants and for three orderlies, 
oik of whom acted as a scout The 
ton trucks were donated by the Olln J 
phena Coal Co, and four of them were 
loaded to capacity with coal to tako the 
place of anunuultlou or supplies that 
would have to be carried in time of war 
The other 3)4 ton trmk acted as a rejwlr 
vihlcle Hnd was loaded with spare front 
and roar truck axles a separate radiator 
nnd every other small part whhh might 
need replacement in case of an aeddeot. 
It was also loaded with planks Jacks, 
rope nnd tackle and all other tools whhh 
might be necessary to extricate one of 
the vehicles If it became mired. The sixth 
truck of the train, a 5)4 touner donated 
by George H Pride, a Gotham transporta¬ 
tion expert acted as a commissary vehicle 
It carried tents, klt< hen equipment and 
cots loaned by Major W R. Wright, 
Squadron A, for the entire personnel of 
the train, in addition to food. 

(Concluded on pot/o 487) 



The fleet ascending the 7 per cent hm leading up from the valley of Englewood 
to the top of the Palisa de s, in New Jersey 



The motor track train conriag down the halr-pte road Wading from the lop of the 
PaUsadee totbefbotofthehiilattha edge of the Hodaoa Over 
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Strategic Moves of the War, April 14th, 1 1916 

By Our Military Expert 


T HE great Gorman assault upon \crdun has lasted 
since Feb 21, apparently with no cud yet In Bight 
The massing of artillery, the rush of storming dhl 
sinns and tlie employment of every mean a of warfare 
known to the modern day have each been tn the suptr 
luttve, thero has been no action In all history which 
can be compared with the battle of Verdun It In not 
a battle, It la not a siege, the two are combined In 
on© sanguinary in the extreme 

Foreign aa well ns local military writers, soldiers 
trained In the art of war nnd straleglnhs of high de¬ 
gree, freely confess that they are uuuhlo to definitely 
■tnto what the object of the German Staff seems to 1>© 
while whole army corps are lieing hurled. In tlu face 
of huge losses, ngnlimt tho serried guns of \erdun 
'J he point Is rather i emote from I’aris it scarcely 
seems to Is* n drive upon the Frenrh capital And 
while the Verdun salient without doubt establishes a 
certain menace ngaluBt Meta In tho tvent that the 
Entente begins a determined drive In the course of 
time, the German losses so far encountered seem ut 
terly disproportion^* to tho possible gala of elloilnat 
lug the menacing Halleut 

Mi rely for effect upon doubting ueutmls and the 
Blinking of enemy morale maintenance of the attutk 
for a few weeks would hn\e had as ntuth effint as 
this sustulned effort If the German Staff hoped to 
provoke a premature launching of an offensive by the 
Entente, It was demonstrated days and weeks ugo that 
the hope whh doomed to failure, for with the excep¬ 
tion of sporadic activities on the Russian front no 
semblance of a counter-offensive hue been 


The lino extends to the Pole de Poitrc most of which 
U In German hands. Mouth of Louvemont the line 
bends l>eIow Doimuiont and Its dismantled, destroyed 
fort, to loop about Vnux thonco to Damloup, where 
it follows the Junction of high ground and low, behind 
which perch tho barrier fort* of the Verdun enceinte, 
covering the railway from west of Fresnos to Its Junc¬ 
tion with the 'Verdun Ltata road near Eix. 

Compare the two lines, that which existed whan th* 
battle commenced, on February 21 with the present 
one It will thou be seen that at only two points, 
Oouniuout and Vnux, have the Germans, after more 
than seven weeks, come In contact with the Verdun 
line of defense oh lndlented by the fort positions. Most 
of the territory lietweeu the two Hues Uaa been volun¬ 
tarily given up to the Germans in tho face of their 
attatUs It merely constituted the advanced position 

But forts, In these days of warfare are not the Im 
pregnable defenses they were two score yea *» ago 
The gigantic artllh ry of modern days is almost irre¬ 
sistible tlu first days of the war taught the futility 
of armored cupolas. It Is reported that uli the Verdun 
forts enBt of the Meuse have been dismantled and 
stripp'd of tluir armament, which has been placed In 
[Kwlllon to the west of the city * rom the present 
Iiositlous the Germans con batter the city of Verdun 
to a pulp If they so desire but It can have little effect 
upon the lines now existing should they elect to do so. 
Instead of forts the battle is being fought out by 
artillery heavy and light, which strives to obliterate 
the French trenches ere the launching of the infantry 


operation against HOI 904, a crow the Forge* brook 
With the employed principle of flanking, which has 
resulted In the Mort Homme lodgment, extended to the 
904 assault, In ail probability the district west of 
Avooourt will come In for a share of attack that 904 
may be flanked, perhaps Isolated. Hill 904 la sup¬ 
posed to be the key to the position to the northwest 
Should It fall into German hands, If an attack is 
pressed home with the determination which has char¬ 
acterised the preceding ones, the great aallent side to 
the northwest of Verdun may be caved In, the direct 
railroad to Paris threatened or taken, and, unless the 
salient is evacuated, the whole French force of de¬ 
fenders be taken. 

Paris professes to feel secure In the ability of the 
Freti< h to hold Verdun. It Is as possible that Verdun 
will bold out as that It will fall. In either case, so 
far as tho present situation Is concerned, France will 
rather appear the gainer, for with the exception of 
the blow to national pride and the possibility of shaken 
morale, evacuation of the salient will shorten the 
French Hue, which can then be more easily defended, 
requiring direct frontal attacks to make any headway 
with the elimination of flanking. And If Verdun holds 
out—it will have held out. 

Well Into the eighth week of the Verdun assault, 
theie seems to be no diminution of the strength of 
attack, with due allowance for the preponderance of 
heavy German artillery, no let up In the grlmneas of 
defense There is a possibility that with the coming 
of propitious weather a great allied counter movement 
may lie begun, or the Entente may toel 


witnessed 

It is very evident that for some reason 
however, Germany seems willing to pay 
the price, to make enormous eatriflees at 
Verdun to gain the city and fortress 
What the reason is no one not in the 
confidence of the German Staff may know 
For fifty’ two days—up to the date of this 
writing—the gemrnl attack has continued 
with brief intervals of inactivity, during 
which time positions gained wore consol 
ldnted and preparations were mado for 
resumption of the uttatk 

The sector held bv the French about 
Verdun constitutes a salient, a weakness 
for defensive purposes, with the constant 
danger that one or both sides may be 
crushed In, bagging the principal defend 
tag force and striking n severe blow at 
morale It appears to many as though 
the general safety of the Freni h line 



secure enough to let Germany butt against 
her defenses until later Take your 
t holee 

The Current Supplement 

T HE mysteries and wonders of our 
glotie are never-ending subject! of In¬ 
tercat to everyone, and the article on The 
Eat fft, considered from a geophysical 
standpoint, in the current issue of the 
SciiWTmc American Supplement, No 
2102, April 22d, will be generally appre¬ 
ciated When so many are discussing 
systems for the conservation of our na 
tlonal resources it Is pertinent to Inquire 
whnt other nations have done, and In this 
connection the article on The Industrial 
Dcielopment of Japan is timely A paper 
on Insects that Perplex Naturalists re¬ 
views many strange features that have 
defied explanation. It Is profusely lllus- 


would be better served were the position . trated Gabl * Code* of tfte World de- 

glv en up and the line straightened along of Vertun showing the progress of the German offensive scribes the various systems of signs used 


the Argoime. The line would certainly be 
shorter more easily manned, with defensive positions 
existing along Us length at least as good as those about 
Verdun. 

At first glance ut tho map, Germany appears to have 
gained considerable territory since the initiation of 
the offensive The French lino which extended from 
the Bois de Vhcppy west of Avooourt, to the vicinity 
of Moiancourt north of the Forges brook, to (he Meuse 
at a point between (onwcrivoyc mid Brubant, has been 


attacks And the defenders can merely cower amid 
the devastation until the storm censes, when they dig 
themselves out to meet the assault of the Infantry 
lines. 

It seems the consensus of opinion among military 
men In this country that there are only two armies en 
gaged in Europe to-day—the German and the French 
England has 4 000,000 men under arras—but they do 
not constitute an army, merely a ponderous organixa 


for the electrical transmission of thoughts. 
An article that will directly interest many Is the 
article on The Development of the Automobile Differ 
ential This is written by an authority on motor vehicle 
mechanisms, and Is fully Illustrated by explanatory 
diagrams Scientific Bomb Dropping describes Instru 
menta that enable these destructive explosives to be 
accurately dropped from fast moving aeroplanes and 
Is accompanied by diagrams and illustrations. A Not¬ 
able Engineering Work illustrate* and describe* one of 


pressed back, west of the Meuse 
Fast of the Meuse the line continued through the 
wooded slope ooHtwnrd until about three mileH north 
of the Adi re rldgt, then it bore to the southeast be- 
lureii Onion and Mnucourf through b romesty almost 
to V\«rq tin nee southward until the town of fcresnos 
was Included within its embrace 
To-duy the line begins west of the Meuse at almost 
the name place as specified above, but tho Bol* de Avo- 
court has been praetkallj cleured of 1 rtnch troops, 
who are pressed back upon the westerly slopes of the 
famous 804 metre hill At Haueourt the line swings 
utmost eastward, still enclosing the hill swajs south 
ward a trifle to each side of the southern reach of 
the gorges brook, thence around he Mort Homme, 
uiMHi tile northeastern slopes of which the Crown 
Prince Is reported to have gained a tenuous foothold 
The line then ext*mis through Oumlerss to the Meuse. 
Throe dajs ago tlu. b rt nch evacuated the Bethincourt 


tion which has not yet found Itself In its functioning. 
England will have an nrmy In the course of Brae, but 
how soon no one can tell 

Germany begnn this Verdun attack with at least 
400000 men about three times as many as the French 
had available in or near the sector With the throw 
tag in of additional reserves, the German forces have 
probably reached 000000 To meet this it is doubtful 
whether France has more than 300,000 or 300,000 all 
told in the sector, for the remainder of the line through 
Frauce cannot be stripped although the English have 
taken over the French trenches as far south as the 
Somme 

Germany must have lost between 200,000 and 2150000 
men In her attacks. This Includes all Incapacitated 
for immediate use. France has probably lost about half 
as man) —possibly a trifle more—and the end is not 
yet in sight It is not for any one to criticise the ar¬ 
rangements of those masters of their profession, the 


the largest trestle railway viaducts on this continent 
Early History of the Anglo Egyptian Soudan treat* of 
the subject from an ethnological point of view, and 
contains many point* of great interest There is the 
usual assortment of shorter article* of varied Interest 

A Correction 

HE oblong form of projectiles came Into use with 
the advent of the rifled gun. Originally, the bead of 
these projectiles was hemispherical. This was about 
the year 1866. Through a typographical error* the 
caption below Fig. 4, of our article on The Extreme 
Ranges of Modern Guns (Saiimno American of April 
8th, 1910). give* the date as 1000. The error has been 
called to our attention by the author of the article, who 
wishes to have it made dear that the form of projectile 
shown In Fig. 4 Is as yet somewhat in the experimental 
stage, tho form shown In Fig. 9 being the standard 
type. 


salient The Forges brook practically bisected it, hills 
stood to dither sUU and the position was a low ono 
commanded by the neighboring eminences to a large 
extent 'Chore was constant danger of s strong attack 
(rushing it in, with disastrous results, and General 
Retain, the Set tor Commander withdrew in safety to 
higher ground between Lc Mort Homme and Hill 994, 
hast of the Meuse th< trench hold but a slice Of 
the Cote de Talou f that touguo of hillside which pro* 
Jecta Into the great Uud of the Meuse north of Verdun. 


members of the German General Staff, th«*r must have 
their reasons for the attack, obscure as they may seem 
to the outside observer The fact remains that the 
most monumental assault of the war is being main¬ 
tained desperately And It would be of absorbing In¬ 
terest to know just what is behind It all 
It Is far from being an impoeslb&ity that Verdun 
will fall The attacks hare been progressing westward 
steadily, mile by mile If the he Mort Homme posi¬ 
tion is gained then the next step WU1 be calculated 


EbumM Wire 

HUB corned with an tarnation of has 

recantijr become Tory popular for certain electrical 
aece roeh aa telephone wine In tropical coontriaa. The 
Poet OflJoe Telephone Deportment taebte that them 
wtro, .ball stand an electrical pcaamra at IflOO «ttt» 
after taunarrion in caaatie eoda, wlfnrio add, nitric 
arid and hydrochloric arid for 48 hour, each and to 
potaah 88 minute*. With very thin wire* it to diftoett 
to odat tho wire a&lformly 
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[The editors are not responsible for statement* made 
in the correspondent* column Anonymous ctmmuni- 
cation* cannot be considered, tat the name# of corre- 
spondmts urtli be withheld when so desired ] 

Retarding Tree Budding Electroljrtieally 

To tbe Editor of the Ronamno Amebic an 
Appreciating tbe frequently recurring loss to fruit 
growers throughout the East and West, due to short, 
warm spells In the early Bpring prematurely buddiug 
fruit trees, it occurred to me that if the budding of the 
tree could be retarded at such times, it would result in 
the saving of millions of dollars to the fruit Industry, 
and* knowing the effect of electrolysis upon salts and 
adds, It seemed that It should be possible electro- 
lytleaUy to change the food substances that, while the 
circulation of the sap would not thereby be impeded, it 
would permit only the drculatlon of impoverished food 
projiertles, wherefore the maturing of the buds would 
be temporarily postponed 

Unfortunately, I have never been so situated, nor have 
I had the means at my disposal, to carry on such expert 
menta to an exhaustive conclusion, but, realising their 
Importance (If my conclusions were correct), I at 
tempted the experiment, under less favorable conditions 
than would obtain in the colder climates— i e , in the 
Salt Elver Valley of Arizona, where extremeH are sel 
dom experienced Notwithstanding this la< k of <11 math 
extremes, it seemed possible to conduct relative tests 
and demonstrate the value of the theory 
On January 8th, 1915, I chose two ' Jordan almond 
trees, of the same age (about four jears) which 
had received the same cultivation and quantity of irrl 
gat ion water during their life In one of these trees a 
l-d4-inch hole was drilled in the trunk, 18 imhes from 
the ground, a gold pin inserted therein and connection 
made therewith to the negative side of one do battery 
giving a potential of 15 volts. The positive side was 
grounded to a rod driven into the ground about 2 feet 
from the tree trunk. Thus a circuit was established 
from the battery into the ground, into the root fibers, 
back td the negative side of the battery The current 
flow was so slight as to he impossible of measurement 
with the instruments at hand Therefore, on January 
10th, four additional dry batteries, connected In series, 
were added giving a potential difference of eight volts 
This voltage was found subsequently, to remain con¬ 
stant, showing a very slight, almost Imperceptible cur 
rent flow so small, in fact, as to be unreadable on the 
ammeter used The current was permitted to flow eon 
tlnuously 

On January 17th (seven davs after the addition of 
the four new cells) the buds on the untreated tree had 
developed one third larger, by measurement, than tho 
buds on the tree upon which experiment was bring 
made It will be understood that when the experiment 
was l»eguu the buds measured identically tbe same on 
both trees Evidently the development of the buds upon 
the treated tree had been retarded very greatly by this 
feeble current flow 

In my opinion this current should have been with 
drawn January 17th, since, after that date, tlure ap¬ 
pears to have been a recovery from shock for, upon 
February 10th, the treated tree put forth a vigorous 
development of the buds and those upon the extreme 
tips of the branches were In bloom February 12th, 
whereas the buds of the untreated tree were uniformly 
developed and did not bloom until several (lajs later 
The lower buds, or all except those occurring at the 
tips of the limbs upon the treated tree, wtro retarded 
and did not come into bloom for some time after those 
upon the untreated tree 

There are two conclusions to bo drawn from this ex¬ 
periment First* that the current streugth was not suffl 
dent to change the nitrates, carbonates, and phosphates 
so completely, but that some nourishment was supplied 
to the extreme buds Second, that the current should 
have been discontinued upon January 17th, when the 
degree of retarding had been secured 
I am convinced, however, that if this experiment 
could be carried on upon a sufficient number of trees, 
so that tbe effect of tho different current intensities 
and periods of application could be observed, tho ovuct 
time and strength could be readily ascertained which 
would retard the budding at any period which might 
l>o desired* As to the chemical effect of such electrical 
treatment, I cannot say but presume that the car 
bonates, nitrates and phosphates are changed into tome 
other form of salts (probably peroxides) which do not 
contribute to plant nourishment, and, since it is a 
know* font that, for proper plant nourishment, the me¬ 
chanical and chemical combinations must be exact. It is 
obviops that a Might change In tbe form of these salts 
Will hat* its effect upon the development of the bud. 

The simpttrity of application and the cheapness with 
Whtefc oh orchard could be so treated would commend 
th* pith* areto though the area to be so governed were 
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large. Further, the quantity of current required even 
for large areas Is evidently so small as to be available 
from a few dry batteries 

In arranging a large orchard for such budding con 
Uol, It would require only that a galvanised win (such 
as telephone wire) lie run along or In tbe tree rows, 
with short connections made to silver tacks or pins 
driven Into the trunks of tho trees below the brunch 
lines sufficiently diep to penetrate the center axis of 
the tree The beginning or terminating end of this 
parallel circuit would connect to the negative side of 
this source of electric supply, while the positive side 
of thlH supply would be grounded in some suitable 
inauncr, hs by a pipe or rod driven into the ground 
Klnre the potential employed is low there will be no 
need for insulation of the wire whore it passes through 
the tr(*es Therefore the expense of installing ami tak 
ing down, if it be found desirable to remove the wire, 
would bo a minimum 

It Is hoped that the suggestions here given may bo 
followed out more conclusively than It Is possible for 
the writer to do and it Is with this end in view that 
the above experiment is described 
The above experiments have been carried out unoffl 
dally, since they Hre not within the scope of the Irrlga 
tiou investigations carried on under the Office of Ex 
perimtnt Stations, U 8 Uepartmcut of Agriculture 
I would like to add, further, that It should not be 
understood that the application of electric current for 
the nbovo purpose has an analogy to the high potential, 
high frequency application of electric energy in stlmu 
latlng plant growth by overhead India tlve offis t as 
one Is elerirtM heniical and the other electro-static und 
the effects are entirely dissimilar 
It should not be understood that the al>ove prelim 
inary experiments are conclusive or mav be burnt diutely 
utilized It will require further experiment to drier 
mine the full value of (his possible protection against 
premature budding If further investigation proves the 
correctness of my conclusion the application should 
prove of inestimable value to the fruit industry 

P E Fri 1 RR, 

Irrigation Engineer, U 8 D A. 

Riot Gun for Trench Fighting 

To the Editor of the Scientific Amkkk an 
As an officer In the National (iuard of mv native 
state, I am naturally interested in what maj be termed 
the military and preparedneaa features of jour excel 
lent periodical Mr (’rcMiaman’a artlrio on the bavouri 
and Mr Hairs ideas In favor of the riot gun and the 
pistol against the bayonet are especially tiwclj 

It hag been a matter of constant wonder to me that 
the automatic or pump shot gun has not been used in 
defensive trench fighting as suggested bv Mr Hall I 
have always thought that should I ever have a serior 
of trench to defend with a roinpam of infantry or 
even a lurgor unit, 1 should most urtahih prefer a 
six shooting pump gun with buckshot loads to the 
Springfield for “close-up” work, unless disadvantages 
Which have not yet occurred to me should subsequently 
beeoino obvious. 

It la difficult to imagine an effective bayonet charge 
against infantry strongly intrenched and armed hr I 
have described in addition to their usual shooting lrou« 
Tho rifles could of course l»e laid aside with the bay 
onets fixed for emergent j, but after the attacking forco 
came past tbe hundred yard line and even to tbe very 
paraitet of tho trenches I believe tin modified rlol gun 
would have a better reavh and prove far more oflfec 
tlve than the bayonet^ a crude and unwlehlly weapon 
at beat. 

I do not attempt to deal with the eowplkatloii In am 
munition supply, the dual equipment the short effective 
range or the (laager of changing woupons at the < racial 
stage of the action 

Probably these are the points which have weighed 
against the riot guu as a defensive military weapon 
At any rate I should like very much for some authority 
to discuss the subject iu your columns 

H L Ornc, 

Staunton, Va 

Aiming a Rifle 

To the Editor of the Scrermrn American 
Under the above heading I notice In your paper of 
February 19th, that Mr Edser agrees with Mr Trotter 
that "on* sees three front sights/' blurred hind 
sights," and other horrors 

Why do these gentlunen shoot under entirely u» 
practical conditions and then instruct U8 how to avoid 
seeing everything blurred? 

Of course if a mnn shoots In a black “coal collar" 
with a glimmer of light at the far end illuminating a 
small white card with a mluute black dot ou it, und 
tries to aim at this he sees everything indistinctly 
Worse, he ruins his eyesight irreparably, and does 
not learn to shoot for all his trouble. 

Tho way to shoot is, first put a big ivory front sight 
Ip place of the black one used for target shooting 


Most real object* one shoots at are more or less dark, 
and the black front night is difficult to see on the object, 
the White shows up ut unn 
Next havt jour bind night put on the rifle at the 
distance from jour t\< that \ou tan read priut best. 

When shooting do not tr\ to foi uh n Mat k bull H-Oye 
ft lilack front skht and a blink hind sl*,ht and half 
a dozen ntln r things nltmmUlv whlh you hold on 
to your rifle Mki grim (hath 
Look at tin nbjiri \<m wsuit to Ult If it In moving 
Judge how much allow amt in fiunt \ou must make 
bring Up jour Hilt to \our should'r swinging It with 
the rnovum nt of Iht ohju t von want to hit and press 
the trigger as the butt tom las jour should* r 
The bulkt will go wlnrt you want It to without jour 
noticing sights at all 

If you want to bi a goto] rifle shot nt game, or an n 
soldier join the ncartri (lay Pigeon Shooting ( lub 
and when \ou can brink f M> pi r ctnL of the riajs jou 
can rest ptrft'rily confident that juu tan hit a man 
every shot vou fire if bring thargtd In an muuv if 
you have n rifle in vour hands Instead of a shot gmi 
If jou prnriice in a "coal holt rllh gailirj ut a 
stationnn hlfttk bull s-eye with ti blmk fiont sigh! 
and rk “ throe front sights ’ Hnd blurred back sight 
jou arc not learning to shout but merely ruining your 
ej esight 

Walts;* Wjnanh 

London I ngland 

The CjuuIb of Mara 

To the Fdltor of the Stirrmru American 
A nkeh h of Mars was made here on the night of March 
11 at S h 40 m with our 11 hah rtfrnctor, and the re¬ 
sult was almost ldenthal with the figure shown in your 
issue of March 11 The < lilt f difference was that our large 
telescope showed n nuinN r of fulnt canals that were 
purposelj omitted from the figure as eonfusiuR und un 
necessary fur the purpose for width it was designed 
It was noted however, that tho two canals shown were 
nppreclablj fainter than they had been earlier In the 
year Thcv were therefore, more dlflhult than provi 
ouslj In our JMnrii tclescojio with whhh the following 
observations were mnde Seeing 8 is practically perfect 
for a tt lescopc of this size 
Mart h 11 Tholh <ho bt dearly seen, but is not easy 
Byrtls major umsph nous Snow enp fairly easy Mag 
lllfiuttioli 180 Seeing 8 to 7 
March 14 Tin* ennuis tnn be faintly seen espe< Inlly 
Nllosyriis, mid the end of the Syrtls Think mugnifiea 
tlon 240 Is hriter than 1HO Seeiug 8. 

Mirth l r > (an glimps* Thoth and Nllosyrtls with 
mngultUutlon ISO ( unuot wee them with 120 Seclng8 
As Indicating the interest taken iu such observations 
nud predictions by vour renders whether they are pro 
ftsslonal or nnmttur nstionomcrs, or simply tho Inter 
cried pulilh I should he gnutly obliged to any of them 
who nmj havt. looked at the plant t on the dates sped 
fil'd In the nithh if tluj would w ml in* postal cards 
stating win I lit r they succeeded or failed to are the 
lunuls r l 1k j should give also the diameter of the lens 
and lI k magnification marked on tin eye-piece of their 
teleaooiK*. Tin fmt that they ma> have fniled to see 
the canals Is of quite as much Interest as if they had 
succeeded, and should be reported with the other data 

WlILlAM H PlCKfclU NO 

Harvard Astronoinlcal station Mamitvillc, Jamaica, 
B W I 

“The Guicharo” 

To the Editor of the SriLNTiFio \mfrican 

t nr from nu Is Hu wish to drirmt any thing from the 
value and importance of m w discoveries whrilierluthc 
fit Id of fluvial i xploratlon or ornithological research, but 
1 mu constrained to remark concerning this newly dls 
eovercri bird of the trophs that in the interior of 
Colombia tht gurttlmio” has been well known for 
more than three centuries. It Is a member of tho family 
of f apiimulfju# or goatsucker,” of tht group called 
fisinwtruit from a pcuillnrly of their lieak 

In the central iM>rtIon of the Hejuirtmtut of Tollmn 
In (olomblrt time is a viry musid< ruble cave tailed 
CueVH de Tulinf in Itself an ohjtn t of much Inti rest 
which Is a i>ermnTiPnt habitat of this noriurnal bird. 
It builds Its ntst \trv nrihdlcnllv of gravtl and sand, 
apparently e< ment ri with Its own saliva Its food <*on 
slsts chlefiy of beetles mot hs am! othtr night flj Ing 
Insec ts 

The tenant v of tills cave bj the gurtrimro Is shared 
onlj bv iimumtrabli bats of mural h|mmUm In some 
j arts of the uiu tht thior is dcc|*Jv oound with the 
exert tn or tlusc hlnls whhh makt s an ndmlr thle 
fertilizer ind is ninth emplou d b> tlu mtirtiy ugrl 
Milturlsts for (nrkhlng tin lr garth uh and es|>t(lull> In 
tho preparation of mis, or IhiIh for starting the 
seedlings of tin tollmen f»Ifintre 

Baron von HumlKildt vlsltet! tlu ( are of Tullui early 
In the Inst century and siieaks of It as n noteworthy 
natural curiosity and hIho describes tho habits and 
peculiarities of the gu&chnro 

W 8 Cm a we. 
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Wood Wastes—II 



Results and Remedies 

By J Gordon Dorrance, F E , State Board of Forestry, Maryland 

Photograph* by U S Forest Service 

[Thin in tin ml cond in*talment of a paper on wood wa$te by Ur Darrancc The firtt initalment appeared 
in the SutxriFK Uiebican, of April Hth and dealt with the tcooda, <Ac milt and the factory — JGmto*.] 


A S the occurrence of vrpIc hn« Hh Iiki ptloii in the 
woods, Is resumed In th< mill mid prmthnllj con 
eluded tu the factory, so must ini nmircR for Its reduction 
or elimination follow the »iqiim fftneral eourHO Now the 
remedjing of present dcfwlR In the mill mid In the fut 
torj in to a very great extent, a matter of nrnhanles 
Much is written and wild nowmlajs of t/JltHincy and It 
Is becoming common knowledge I hat the man In butdiKBH 
and e*|MKdally big husluess as we know If who Is satis- 
fled to merHj talk about clHdetn > bad much better 
lwno business while ho ma> for If he does not possess 
himself and all that is Ids of methods of 
efficient management, the latk of It la 
sure In time to possess itself of him 
The old time circular saws, In the days 
of their gtneml use, were renowued for 
their great mwed of cut, but thev are now 
chiefly re< ogulzed for the thoroughness 
with which they waste the matdtul whhh 
cornea their way Yet mills with smli 
equipment do still exist, are In operation 
and may oecaslounllj l>c found In the 
mountainous parts of the South either ns 
stationary mills or as the more common 
I triable mills which use saw a of no other 
kind moving about the country from place 
to place and cutting It ilean as thet go 
Their waste Is often more than half Very 
recently there wan a circular saw mill in 
operation quite clooe to New York city 
but their use now Is not growing, am! la 
relatively limited, so thut it Is seldom 
expedient or possible to replace them with 
some more modern make—since the* are 
usually to be found running where the ex 
haustlon of the local cut Is already in 
sight 

Modern Methods of Milling 

Elsewhere, In the great forest* of Hie 
West, In the still larger pineries of the 
Gulf States to the South, the band mill, 
fast and efficient as the circular neter 
was, has taken Its place The band saw 
la a very practical remedy for waste The 
old mills usually wasted as much as they 
manufactured, frequently more There 
are some mills still running, which have 
one foot of board to show for three of 
log Hut the band hhw In one of narrow 
kerf and as 11 flashes through one log 
after another there la the minimum of 
loss Tt Is run os It must k bj a sawyer 
who is master of hla trade, and the rough 
boards ore cut from the log with the 
greatest precision nud cure Their further 
manufaituro frequently haves something 
ro be desired, for even lengths and widths 
are still the rule In manv plants and the 
difference Is often much Odd slses have 
found their way Into some Associations’ 
grading rules, but to a very slight extent 
Into the hauds of the trade However, 
there is generally a more careful use of 
the edgers nnd resaws, with o smaller 
number of the old gangsaws employed 
about the mill Changes of rulers have helped to utilise 
more of the defcitUc stuff although there Is still room 
for a better utilisation of the shorter lengths of 
lurulx r 

In an octaslonnl plant Is found a new kind of resaw- 
one inHunUcIy for slabs—which turns * barky ’ mate¬ 
rial of all sl7^ Into lumber of merchantable dtrnen 
sions 1 liox are c apnble of saving and sawing seieral 
thousand feet of IuiuIht In a dny and there should be 
more of them in UHe Sawdust Is still blown ont to 
great piles from most mills and there are comparatively 
Tew where it is Hold That it may he otherwise dls 
posed of than blown uway or burned has been proved 


to the Hiiilsfactlon of one firm at least which receive* 
nbout fJO a cht for whatever they choose to market In 
this wnj Ah the tins ore placed on a convenient Siding, 
and the mil of a blower inserted at the top of the door, 
tht prtx'ews of loading entails little lalwr, and this 
dlHftoaal is nearly nil proilt The sawdust Is taken fy 
several ice companies in a nearby city, and some also Is 
used by packing houw* and stables There are other 
general uses which pay as well, and In some sections 
alcohol Is being nuide of it. In one or two places such 
material Is orn pressed into bricks to be used as a 
cIm up nud readily handled fuel, after the fashion of the 
briquettes of Lurope, also a product of successful waste 
dltqmnul 

Aa to the slab wood the cuttings and trimmings, there 
are additional fields. The distillation of certain soft¬ 


woods for turpentine 1* possible, chestnut furnishes 
material for tannic add, hardwood distillation and 
other special processes produce charcoal, grain and wood 
alcohol gray brown and iron acetates—nearly all 
articles for which there now exists a greatly inflated 
demand Trade in them should be captured while it 
may be ensih secured Even in hardwood ashes there 
are possibilities for further utilisation through the great 
need of potash The softwoods in general—spruce, 
hemlock balsam pine—as well as such of the harder 
woods as poplar cottonwood, and soft maple, are avail¬ 
able for pulp making, and have been so used quite profit¬ 
ably In certain cases. 


New Ways of Factory Waste Disposal 

At the factorv such Improvements and Innovations 
In methods and operation should be continued. Better 
designing by the draughting room 1ft an aid to complete 
utilisation, while such modern equipment as the ma¬ 
chine* which perfectly dovetail and glue waste pieces os 
narrow at one Inch to a single strong, usable block of 
wood, are an Instance of closer utilisation proved suc¬ 
cessful The right sequence of operation Is Important 
In wood working and manufacturing In the right order 
Is nearly as essential as manufacturing In the right 
way If the residue from turning out the firm’s prin¬ 
cipal products may not advantageously be converted 
Into some by product In the plant Itself, there ore other 
usos outside which are still feasible. 

The United States Forest Service some time since 
began the experiment—for It was alto¬ 
gether new and untried then—of a Wood 
Waste Exchange They first ascertained 
Hie kinds amounts, and sines of woods 
which a large number of wood working 
firms were selling as cheap firewood, or 
uslug themselves as such, nnd then pre¬ 
pared a list of “ Opportunities to Buy 
and Sell Wood Waste” At present the 
names of over two hundred factories and 
mills appear upon their monthly state¬ 
ment, and It Is proving of actual service 
There Is no charge for the Governments 
cooperation lu this, and much hot* already 
been accomplished In a practical way For 
Instance they cite the case of a large ftruj 
Iti New York city which manufactured 
novelties, using for the purpowe small, 
half finished pieces of dogwood. Through 
the Forest Service s list they were enabled 
to secure the rejected and principally dis¬ 
used material or a manufacturer In an 
other lino, paying for It substantially mors 
than it had brought as kindling, at the 
same time much leas than the buyers bad 
always paid for large-sized lumber which 
was only cut up to small pieces. Sim 
Hnrly a maker of w<»oclen backed brushes 
began to purchase material of the right 
kind, size, and price from the waste pile 
of a school desk factory These cases are 
representative of the work that the Forest 
Ben ice Is doing toward the practical dis¬ 
couragement of useless waste It is a step 
In the right direction. 

Several States are carrying out similar 
plans, and In some of them, for instance 
Maryland It promises to be equally suc¬ 
cessfully In a more restricted way Valu¬ 
able as Is this outside uld, it cannot 
accomplish everything, and the manufac¬ 
turers themselves may find In the fac¬ 
tories making novelties, tool handles, gun- 
stocks, brushes, picture frames, umbrella 
sticks, and parquetry work, perhaps In 
their own city, a market for their wares. 
Modern, Intelligently operated machines, 
efficient direction, and the cooperation 
of employees are the real essentials 
to the better use of mill and factory 
waste. 


Forest Uses as Thsy Should Be Here 
and aa They Are Elsewhere 

Since bat 06 per cetd of the tree finds 
Its way to the mill, becoming there 44 per cent 
In boards, 86 per cent In the final factory prod¬ 
uct, the Importance of a right beginning Is dear, 
a beginning that must be made in the forest 
Itself 

Many suggestions for the marketing of mill waste ate 
applicable also to the wooda operation, Cutting to a 
reasonable diameter limit, careful work that uses to 
the full the cut trees, and protects sufficiently those 
that are uncut, the leaving of a few seed trees per AC tt 
to regenerate the stand with other trees of vaftujtmnpftg 
or scattering brush and refuse to reduce the sobeeauent 
fire htsafd, close we of still found oanetructiofc mbs* 



Tea years’ acoomutetkai of sOt behind a dam, the wash of a deforested wate rs h ed , 
which caused a temporary shut-down of a power plant 



The forested watershed 

A« a protwtor and regulator of water supply the forwt fulfills an Important oflk* 
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risl, tftd ot tbs loci which hare fallen from logging 
can or sunken In river drives, all must be con 
stftsntlj carried out to reach the end desired. It 
Is nAt an easy matter to arrange, and the decision 
must root largely with the ultimate users—the public. 


at cost to landowners, are strong incentives to thin 
constructive step It may be added that the Federal 
Income Tax recognises forest interests bo far as 
to exempt from the final tax all costs of planting, 
protecting and growing the crop of timber The forest 
investment, however, by 
the very nature of its long 
life and relatively high 
cost must, to be most effec 
tlve, be one made by Na 
tional, State, or Local Gov 
ermnents. Somo of these 
have made a beginning, 
which public backing will 
substantially Increase. It 
Is claimed by the Con 
serration Commission that 
lands fit only for re¬ 
forestation and as such 
Imperatively In need of It 
cover uu area larger than 
the States of Ueuusyl 
vanta, Ohio and West 
\ lrglnla 

Forest First t Gauss and 
Prevention 

Of equal Importance 
with tho reclamation of 
sterile lands which forest 
wastes have made possible 
Is tho capable protection 
of the areas still in forest. 


of 1317 OoO nrre* of mountain forest In the Fast, 
purchases v\ hi< h together with those farthest West, 
make a nucleus of timbered lands where forest 
wastes at hast will not be tolerated, and are al* 
readj being pro\ed unnecessar) Tin Post Office 
T)ep*irtmi nt is also asslsllug through its rural carriers 
In making prompt reports of forest fires It is esti¬ 
mated Ihat more than one half of the onurrlng forest 
fins are due purely to lm xrurtublt. um Iohshoss, and 
Joint action upon Um i»rf of the pubih should ro- 
enforci the efforts made oltb hilly It 1m lm iniiheut uj>on 
the public to exercise a urtnin amount of dliuruUou 
in the cart of the forests nH In the hnps of vvlkxL 

Nsw Ways of Using Wood Waits 

Encouraging sign* however, are now ami thin ap¬ 
pearing A Now England pup* r mamifactuii l Uur do* 
velofied n hyprodmt from his pulp wood wnHti which 
Is said to Ih* an aiuptahle substitute for lard other 
nnxmifat lurers are making gun stocks from suuuil pieces 
of walnut left from tho production of \embers securing 
a product In excellent demand, and in varied 11ms first 
attempts nt a tlmelj and better utill7nthm are being 
made One of the largest railroad nv sti ins In the 
l nited states has tried the experiment of rwlnlming 
Instead of burning Its worn-out rolling wtmk Old 
freight cars ha\* recently Non taken apnrt to see what 
of value was really in them, and It Js said now that 
the experiment will be continued rh long as their supply 
of old tars lasts. The official in charge of the work 
summed It up by sajlng that “burning an old car 
means the actual destruction of $20 worth of Umber, 
for the n turns from tho sah age have demonstrated that 
It Is as valuablo as that to a railroad. Ma- 



Betowdttlon in Europe is one of the oldest Investments for communities and 
Individuals to make 


In the cities of Germany, on a Sunday, 
yon will see the poorer eitisens picking up 
small twigs and fragments of wood in 
the parks and under the tree*, later carry- 
lug them away home In baskets or little 
carts Twigs used there, logs discarded 
here, and still we have so much, appar 
ently that we do not take time to appre¬ 
ciate or really feel the need of It Per 
haps we may be generally Incklng In good 
management and efficiency, and really do 
not know how to do better Probably it 
is a little of both Plenty means low 
prices, and low prices a low regard 
Lumltermen have been heard to say, wheu 
listening to complaints about their prices 
“ M y dear sir, the prkes are not half 
high enough" Perhaim, viewed In n 
broader way, apart from the vurj ing 
standpoints of producer or consumer, he 
Is right Certain It is that abroad corre¬ 
sponding values malutain so much higher 
a level, that wood waste there Is au ex 
travagance which economy will not per 
mlt, nor public sentiment allow 

Tt is largely a matter of tradition and 
education. The people there ure educated 
to a logging which takes the whole tree 
to a foot or more below the level of the 
ground, leaving at the end of the operation 
clear logs, no stumps, ntacked cord 
wood, and bundles of faggots They 
are familiar with close use In the fat 
torj and home, and preservative meth 
ods which lengthen the life in use of 
such of the material ns may be used 
outside Those methods have gone on a long time, and 
so have ours, and both are hard to change 

Original Forests and the Forest Investment 

Prevalent methods here have materially changed the 
area and composition of the orlgiual forests The 
present area is not much over half that of the first 
woodland, and the make-up of what remains has been 
noticeably altered and reduced. Forests in the North 
and East have been wiped ont In muuy cases, or given 
way to scattered woodlots, In the South are eroded 
mountain slopes and the deforested watershed* of great 
streams. You hear reforestation spoken of and to date 
about one and one quarter million acres hare been re¬ 
planted to forest trees. About one hundred municipal 
forests have been established, and may in time become 
as generally accepted and desired as In the cities of 
France, Switzerland and Germany Some of tho 1 com¬ 
munal” forests in Heidelberg are making as good net 
returns as $10 to $10 per acre per annum, and It is 
possible on such Investments here to realise fully half 
as much, exclusive of the Interest at <J per cent on 
labor, trees, land and taxes. 

Our system of taxation, cm improvements, has worked 
suc& Injury In the past that in Connecticut Michigan, 
N«r York, Pennsylvania and Vermont equable laws 
have finally been enacted which base their tax on forest 
ptartlntf* upon tbs actual value of the final yield, or 
Mi protection, with the forest planting stock 
Wbid) |4 fitsfa* In over 90 nurseries are distributing 



A M burn ”—a heavy stand of red spruce and balsam reduced to blackened 
timbers which will be valueless unless removed Immediately 


(h Incry for resaw lug luinlwr makes It ix>t- 
aiblt to work over old ptllug, bridge tlm- 
hern and car material 

Among tho great lumber countries of 
the world there are but three which may 
lurreaso exports without a decrease In 
forest capital—Husain Finland and 
Sweden Sine© the defktt grows In West¬ 
ern Europe, which for generations has not 
been self supporting where timber is eon- 
eel ned it does not constitute a reliable 
sourc© of supply should our own be ex 
haustod. It Is probable that requirements 
for agricultural lands will soon reduce 
still further our total wooded area, leav¬ 
ing perhaps 400,000,000 acres for forest 
vulture. Under present methods It Is not 
euough nor would be were it twice that 
mIzg With leu waste better manage¬ 
ment, aud more intelligent use through¬ 
out, 400,000,000 acres might prove ample. 

Tho story of lumbering and wood using 
in the past has been brief and to the 
point—prodigal use and over production, 
low prices for high grader and loss of 
tho rest. Illy-devised and poorly applied 
taxation has discouraged alike the hold¬ 
ing of old timber and the growing of now 
Gnat waste has resulted of timber of 
wood of land—of resources not readily 
restorable Kemedles have been pointed 
out a few havo followed them Hut this 
is no subject for Individual undertaking 
or single hnuded effort The public must 
nit In unison with the states and tJnvern- 


Suoh protection is now ex 
tended over only about one 
third of the total timbered 
area held privately, though 
the Forest Service, on its 
holdings, and a few States 
as well, are doing as much 
as limited appropriations 
will allow In one irnitor 
tout Middle Atlantic State 
not a cent has ever been 
expressly appropriated 
for the protection of wood 
land which constitutes 
more than one third its 
total area The status and 
conduct of a State’s affairs 
should not be so radically 
different from the hi cor 
porated town or city which 
must at all times safeguard 
property within Its borders 
Through Section 2 of the 
Weeks Law of 1911 th< 

U S Department of Agri 
culture and the Forestry 
Divisions of certain States 

are lately cooperating financially to prevent lose by 
forest fires on the watersheds of navigable stream* 
The same law has made possible the purchase to date 



Badamatton through forest planting - * stand of Scotch pine four years from 

planting 

ment which represent them Efficiency is the keynote 
of progress in the development of the American forest 
ami ils product# 
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War Game—VI 

The Decisive Attack 

By Guulo von Horvath 



T HE objeethp the point ftetoited for (ho {ImInIvc 
attack, should l>© ntnuk utiHKjxukdh and with tli© 
grent**#t possible fore© f J he tactical decision Is brought 
about In several ways The emelopuient of tin enemy g 
flank la the one moat commoulj employed, and la the 
one which ordinarily give* thu grentist prowtaa of 
■uceeas. 

The meaning of envelopment to clear and simple. 
The enemy la held to his llnu, or In his jmsltion by ft 
part of tlie offensive force while other purtH attack 
one or both of ills flanks. The result of 
■ueh an attack, when Bueoossfull) carried 
out 1 h ft superior, Converging fire more 
or less enfllndlng the enemy a position 
Naturally, the mornl effect of a successful 
enveloping attack la very great If pi op 
erly prepared, and if the flank ngutnat 
whkh the main assault la directed Is 
taken by surprise, the attack will result 
In the defeat of the enveloped entim 
It is well to remember In studying the 
tactics of the attack, that In comlmt an 
action always should bring a counter 
action Except In the case of a surprise 
there la alwajs some action width will 
defeat the plana of the enemy The form 
which the counter action the counter at 
tack, will take, aa well oh its probable sue 
c»h will depend In large measure upon 
the personality of the commander 
It would seem almost absurd to assume 
the poMtlbllIt) of a complete surprise 'J lie 
sen lee of security, with Its thorough 
reconnaissance, should mnke a surprise 
extreme 1) unusual At least. It would 
seem so on our map History tells n dlf 
ferent story, and there are good reasons 
for all of these Instances of surprise at 
tacks. In our cuae the attack of tbo 
lt©d cu\nlr\, as related In the pre\tous 
Game will be clear after considering the 
shelter of the Lelmuon Forest, whkh 
made the surprise possibles. 

It may l»e assumed ns true that, while 
the Ugllnme of the enemy diminishes tbo 
chance of surpilse, it does not eliminate It 
altogether For this reason in the Wur 
Game, as well as In actual warfare, the 
commnuder must strhe to surprise the 
eneiu) The envelopment of ouo of the 
flunks or in very rare cases the envelop 
muit of both flanks, la ouo of the surest 
means of forcing a decision. But it must 
lie carried out, in order to be successful 
In conjuration with the fire action of the 
frontal group, aud this lire mtlon must be 
worked grnduallv to Bucli ft serious uhiuku 
that the attention of the enem) com 
nmnder is diverted from the dangers 
tlmntuilug hU flauka, 

\nothir form which the decisive attnek 
nut) take is the penetration, the piercing 
of the enemy's lino. This can bo a room 
pushed bj careful and thorough fire preie 
arntlou, and the timely and well seletted 
innsslng of reserves at the point where it 
is planned that the enemy Hue should be 
penetrated, then separated and rolled up 
Note I ho Turning Movement, another 
form of detlslve action we shall not con 
sld< r hi re as it Involves too grent forces 
to be handled auccessfully in our War 
Games. 

Aside from the principles Involved In 
carrjlnt out the forgoing mtthod* of 
forcing n dedHion, we must remember a few of the 
continuing principles whlcli are necessarily ft port of 
these methods mid without which we cannot hope for a 
favorable decision 

First It must be understood that In the War Game, 
as well ns oil the field of action, the rOlee of the fight¬ 
ing forces nr&hot dtotlmt and clearly defined, nor can 
they be so defined. Second, that decisive success In 


combat enu be gained only by a vigorous offenake 
From thin, it follows t^ftt, ^ 1th the exception of in¬ 
frequent and peculiar situations, every commander jgho 
offers battle with the expectation of gaining the vfc?to*y, 
must, soouor or later, assume the offensive, Ofbafl the 
situation la such tluit the offensive may turn or be 
turned Into the defensive, just as we have shown In 
War Game V, whore the Blues were forced to take the 
defensive. 

Of course, in the War Game the skill of the com¬ 


mander and of his subordinates la the only decisive 
factor The War Game Is a battle of brains. On the 
field of action on the other hand, orgauljtaGob, train¬ 
ing and, above all, a firm determination in all ranks 
to conquer at nil costa, are factors which must be added 
to the skill of the commander 
Both In the War Game and in actual warfare, half¬ 
hearted measures can never bring victory, and the lack 


of determination Is the source of defeat Hesitation 
and Inactivity are far more harmful than action baMd 
upon faulty plans The latter may develop Into suc¬ 
cess—Inactivity never will. The fruit of hesitation to 
inevitably an advantage to the enemy, be will surely 
utilise the time gained to force his own will upon the 
hesitating commander All of these considerations lead 
up to the one cardinal principle Action* Make your 
decision J iesue the orders which will oarry out your 
decUion t and go ahead* 

Once these principles are understood, 
we can consider the next important factor 
in gaining the decision. This Is the well 
directed, accurate and overwhelming fire 
action of tho combined arms, to be 
crowned, at its climax, with the assault 
of the Infantry 

In order to give a picture of these 
fundamental principles, we shall now go 
buck to the problem of the Beds and the 
Blues, Just In the sltuntlon where we left 
them at the end of War Game V 

The Attack* Enveloping One Flank of 
the Enemy 

Night has come to the battlefield of our 
problem With the darkness, the fire of 
the forces facing one Another has slowly 
diminished Both commanders have real¬ 
ised that the day’s struggles have sapped 
the strength of the firing lines, and have 
weakened the spirit of the reserves. The 
darkness of a moonless night must be 
used to give some rest, au opportunity to 
feed the men, to refill emptied cartridge 
belts and to care for tho wounded. 

In such closo proximity to the enemy, 
the firing line must remain where It was 
at dusk If the position to to be held, the 
darkness must be utilized to throw up 
entrenchments, if trenches have already 
been constructed they must be consoli¬ 
dated and strengthened. 

Tho rest under arms on the battlefield 
will not l>e of a peaceful character At the 
slightest provocation, ballets will whistle 
back and forth. If there are searchlights 
on the field, they will sweep across from 
tlrno to time, to vanish again in tho dark¬ 
ness The vigilance is tense and high 
pitched, but it la an organized vigilance 
nevertheless. Those men not on duty will, 
ei en under this tremendous nervous 
strain, fall asleep from sheer ex¬ 
haustion. 

Lnder such trying circumstances, the 
night will pass with slowly dragging 
hours. 

Somewhere on lookout Hill, behind the 
lines, possibly In Argus farmhouse if not 
destroyed by the enemy's artillery fire, 
perhaps on the Mg* Of Pine Forest, by the 
dim light of his camp lantern, Colonel K„ 
the Blue commander* to making hto plana 
for the morrow’s action. 

It la highly important for the etudent 
who to following these Games to“ try to 
visualise the action* just aa though he 
were actually on the field. This is the 
reason why, Instead of the usual formal 
statements which tell the situation, and 
orders of a purely mechanical character, 
the writer to trying to lead the reader Into 
the heart of the ml action. 

In the headquarters of the Blues, 
Colonel K and hto adjutane are studying the Gen¬ 
eral Stotf map of the country. The Colonel bolds 
several written reports and orders in hto hand 
while the adjutant to carefully measuring distances 
on the map. That he glances erer these documents 
again. 

They read aa follows i 

COffufeM ee p*$$ 489) 
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Armored Car Battery lor the United 
State* 

U TILIZING the experience gained In 
the European war, there has just been 
formed In New York City au armored 
car battery, which Is to be a special or 
ganlxatlon under tho direction of the New 
York National Guard* 

The new organisation has been rendered 
posaihl* by the presentation of 40 armored 
cars to the state by several men proml 
nant In finance and Industry, who have 
taken a leading part In the preparedness 
campaign The contributors are K. H 
Gary, H C Frick, It M Thompson L> 

Oloott, G N Wallace and H. G Mont 
gomery 

The first unit of the organisation to be 
completed is a heavy armored car, which 
Is Shown In the nccomimnj lug Illustra¬ 
tion* The battery comprises battle cure 
fitted with rapid Are guns, anti aircraft 
cars, repair cars, tank cars, motorcycles 
and auxiliary equipment The entire or 
gaulaation is modeled closely on exlstiug 
batteries in the European war, combined 
with the experience gained In the Na 
tlonal Guard maneuvers of last fall In tho 
t'lattsburg camp 

Although so far only 10 cars have heen placed In 
actual service. It U the Intention to add tho others as 
soon as sufficient men can be enlisted for their ojx.ru 
tlon Seventy five motorcycles are now ready for uso 
in connection with the cars the whole forte being 
under the command of Uipt, Harry G Montgomery, 
who has been tbe most active worker In connection 
with the organisation of this battery 

Simulating the Conditions of in Actual Fire in 
Testing « Record Safe 

A S a striking demonstration of fireproof furniture, 
a light, movable, steel safe cabinet Iuln i*een ton 
etrueted thut will preserve papers, currency and \alu 
nbles of all kimta under conditions equal to those of 
the most devastating fires JUeoem 1> this cabinet whs 
subjeetetl to a very rigorous test whose very severity 
makes it of more than passing interest 
Into the steel cabinet were put filing devices partially 
filled with records, papers, liooks nnd memoranda, and 
A considerable amount of currency In the first of tlie 
accompanying views Is shown tho apiiearanee or the 
cabinet Interior before tbe test The doors were then 
closed nnd locked and tho steel cabinet placed In a 
specially built brick retort furnace, the dimensions of 
whkh allowed more thau u foot of space on all aides 
nnd al*»ve the steel cabinet 
Through the door of the retort there were Introduced 
twenty tt-imh nu turn I gas burners, arranged so as to 
distribute the hunt evenly throughout Six thermo- 
couples- four Inside the cabinet and two outBide—were 
Installed to record the tenqieralure Headings were to 
be taken from a pyrometer gnhnnometer graduated In 
Fahrenheit degrees The door of the r tort was closed 
nnd the gas Ignited with nu electric spark Through 
observation holes arranged In ttie walls of the 
furunce the steel cabluet was seen to be snr 
rounded by a solid 
wall of fire uverag 
lng nine inches In 
w ldth Tempera 

ture readings were 
then tkken every 
minute for the 
first 20 minutes, 
after that, every 
Ha e minutes for 
25mlnuteB At 
tbe end of this 
time, 45 minutes In 
all pyrometer read 
lugs showed the 
temperature Inside 
the retort to be 
1 820 degrees The 
four thermo-coup¬ 
les Inside the cnbl 
net Indicated a 
temperature of only 
220 degrees. 

The gas was then 
turned oft and the 
cabinet removed, 
red hpt, and placed 
at once on an eie- 
▼tto*. It w$g hoist 
ed to the top of a 
30-foot tower, 
firm vriOcfc it was 
thrown down. 



The armored motor truck which forms the initial unit of the recently formed 
armored car battery of the United States 


whirling I he safe cabinet with sufficient force to give 
It at hast om cmnjiletc turn during the fall Tho ceil 
Hr view In the accoiuiauivlug Illustrations shows the 
safe dropping from the tuwer As soon as it struck 
I he ground a ton of bricks wns hurled on top of It The 
bricks rompU telv covered the cabinet, and for test pur 
jmjmos equaled the falling of walls containing many 
tonn of bricks The weight of the bricks In n test of 
this kind Is considered negligible, the first inqmet being 
the dnranging agent 

The cabinet wns then placed In the retort again and 
the hull turned on jin Indore h or a p< rlod of III) min 
utes, during which time the pyrometer li " eated a heat 
of 1 KSO outside the cabinet and an averaue of 244 dt 
gret^ Inside, the ordeal of fire whs continued \t the 
end of that tltuo the cabinet was removed and allowed 
to coni for a jieriod of three' hours It Is will to add 
here that during tlm final hour In the furnace the 
highest temperature recorded inside the steel cabinet 
was 2fi2 degrees, which Is about 50 degrees lower than 
the danger point foi combustible materials such ns 
paper The cabinet was subjected to a furnace heat 
for il total of ttfi minutes 

In tho third and lant vitw ajuxars tho Interior of 
tbe cabinet when ojkmiocI after it had bei u allowed to 
cool The contents were found to Ik disarranged, to Ik 
sure but unscathed The records found In the filing 
devices were not eun discolored and the pujx.r 
money w-as not scorched Nothing that was placed 
Inside Ihe cabinet for the test was destroyed or 
damaged 

Electricity as a Silent Waiter in Restaurants 

n: 


'() longer will the shouting of orders to tho kitchen 
hamlH l>e churactc rlstic of small restaurants in the 
future, at leust not If u mi utly lnvt uted svstini of 
ordering Is installed 

Tile new hotel nnd restaurant Indicator Is primarily 



Dropping th«> m bluer to the ground 
SO feet below 


Interior of tho aU *1 cabinet prior to tb« tost, 

■bowittg Its contents. 

Him oftlw teat to wUcfa a portable, fireproof, otMt-eabtaat Mf« »« receaUr .objected 


Intended for restaurants of the qukk 
lumli tvjx and in hotels nnd clubs 'Ihe 
npimrntiiH conqjtlnt*H a cabinet In whhh 
are cmUalnul an many clectrhally oj>er 
ati*d mi in U i dial d<\kcs as are required 
bv tin mum of tin Institution win re It is 
used at ting as tlu. indicator In the 
klti hen , and out nr mon w ndlng stations 
In tlu dining io<iin In tin form of wall 

< onntt i or jmit pint* s mount log a plurality 
of push but1 1 aw nub of whhh is lulxlul 
with the dish It u presents 

llu niblnc l ctmlalidug flu Indh u(or 
units Ih 1 * 1111*1 d In tlu Mb hi n or tlu c wt tl> 

I IhIiiiii nl when It Is installed It cm Ik 
made In am size for aix nniinodnl lug in 
to HKl units M lii n the wallers push tin 
buttons of am of tlu Rending stations 
tlu coin Kponding Indbalois of the < nb 
lint tire njieriitcd signifying tin food 
desired 1 lu mnnhi rs in the kiLi lien 

< nbluet uch am i om at a Him as the 

but tons In tin restaurant ni < <h pH ssed so 
tbil at)v numbu of onh rs for tlu same 
dish nut Ik« signalled from the dining 

room without dangir of confusion or 
error Ihe chef chicks off cnch article 
sent out from the kitchen by pushing a 

button at inch unit desired causing the mnnUrs to 
diminish om Htip at cuch push of the button During 
the time am uniL Is alive or off u ro a small in 
(undoMc'cnt lamp remit Ins lighted and when no oidira 
are reglsteriMl the lump 1 m out Ihus at a glumt the 
kitchen hands are aware of the Issuance of an older 
nnd tho number of onli rs to be filled for any juirtitular 
dish 1 m constantly Indicated 'llu push buttons at 

the sending stations and the Uidlcnlois of the mhimt 
In the kitchen are prmlilul with ri movable labels of 
white celluloid ho that 11 k signalling B>Btem can lx 
altirid to meet < Images In the menu 

The i urn ut required to opi rate the hotel Hiul ns 
tuurant indlintor obvlouslv varies with Ihe size of the 
apparatus, hut It Is said to be equivalent to that ri 
quiretl by an S to a 12 candle jiovver lamp The cost 
of the installation also vaihs with the size and tlu 
numlxr of imihIi button stations wanted also the 

kind of ileclrlc cm nut avntluhh I bo wiring Is 

run In steel comlult to maki It watir uud mol»turo- 
proof 

Future Gasoline Supply from Shale 

I T Is estimated by the United stales Geologic nl Mirvey 
thut In ( olorndo alone tin re Is sutlb lent shale In brda 
-I fect or mon thick to yield 20 000 000 000 ImrrelH of 
erudt oil from which at least 2,000,000 000 barrels of 
gasoline may be extracted bv ordlnarv refining 
processes 

Uttlo attention haw bun paid to this shale because 
the quantity of petroleum piodiued from wills In tbe 
United States has been sulfii lent to nullsfy all denmndH 
hut for more than 50 yuirs the oil shale Industry of 
Scotland has been a very Imixirtnnt one In a recent 
viar more than NOOO ini u were* emplovod In Ihe In 
dUHtry In that countrv v» t llu uv«rngi yield of 
oil jxr ton of slmb was much 1< ss than tliat 
width ijipt ii rs jiosslhb from the shah of coin 

i ado a ml II a li 
1 lu ire a that has 
lit « ii siudlul Ity 
the < .ixtlogic al Sur 
vt v i o in p i 1 b i s 
nortb\vc*sUrn ( ol 
orado uortheaHtc rn 
1 tab nnd south 
west*ru ’ttyomlng 
1 lie shulo found 
the re contains 
male i Inis w b 1 < h 
w lu n lu ati*d niHV 
lx comi rled Into 
(link oil gas and 
nmiNonia Sixnu r 
or later this 
g i i a t source of 
supplv will be util 
1/ed to sup]))* dm at 
1 lie iltt ri using pro- 
dmlioit from llu 
ri guhtr oil fit Ids of 
this * nuntrv 

When mined bv 
ordlnarv nu l IhxIm 
Hie Hindi nil v b Ms 
n n iv el a g t of 
nlHMit 10 ixr cent 
gasoline per 

ci nt kcrofline, and 
a largt aniomit of 
jui rafiln 


Interior of tbe cxMiut After the are*nmlHting 
test 
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Inventions New and Interesting 

Simple Patent Law; Patent Office News; Notes on Trademarks 


Auxiliary System of Control for Automobile* 

A NEW \OKK Inventor has recoiifh brought out a 
device whortby In eases of emergent} the ouupautH 
In the tonneau of an automobile am bring the nir to u 

stop by depressing push buttons width _ 

shut off the (nglue and h pl> 1> the brnl ih 
I t 1 b e«i*e<.lally In Instances win a (lit 
chauffeur falls In his duties or 1 h hikI 
deuly incapacitated that the Imtntlon )h 
most valuable 

Briefly the device serves to apply tin 
brakes and control tho power of tilt ojr 
on which It Is Installed by means of a 
spring held under compression whbh Is 
electrically ribused The device weigbH ( 

but 15 pounds and tan be mounted In urn i jM I 

car without Intern ring with the existing 
equipment One novil feuiurt of the eon 
trul system 1 b that \shlle the omipuntM jB"2| 
of the tonneau tun apply the brak<*s ami l 
bring the ear to a halt In time of etuer f 

gene}, provision is made to pn\eut them l _ 

from interfering with the control of tho ^ 

rohlclo at till times when the chauffeur ^ 

is properly driving the ear Furthermore, 

In an emergentv the diauffeur ^ 
can apply the brakes by means 
of the device bv dtpressing a | 
push button conveniently located 
on tho stevrlng wheel 

Veneer Trimming Made Sim¬ 
ple by Use of Elec¬ 
tric Motor 

O N veneer woodwork there are 
usuull) edges to he removed 
after the gluing process Is com 
plete<t It hnu l«*en custonmrj 
to do this work with u draw 
shave or rasp in tho i>a*t but 
since the careless use of either 
of these tools renders the work 
liable to damage gloat skill Is n 
necessary essential In Its success 
ful uud* rtaklng 
A small electric motor, which 
drives a diminutive circular saw 
at high speed has solved the 
problem of trimming vt neer Ivoth 
quickly and wiftl} even b> un 
experienced hands. Its saw enn 
be adjusted to trim the veneer 
(lush with the surface of the 
board to which It Is applied nr 
to any height desired bj tin 
simple turning of a screw r Jo Boy trimmlnf veneer with the skill of a 
operate the tool tho workman ***** *" 

sirnplj pushes It along the edge 

of the work In the same manner ns a tint - 

Iron Is run over the surface of an Ironing 
board. The saw extending Just enough on 
one side to cut through the delhate wood, 
removes the edge lupldly without splitting 
it and without Incoming cloggvd with 
dried glue Ml the edges of the suw nre 
protected except the one wtilth Is nrtunll) 
working, bo that there Is vt r\ llltlc danger ! 
of Injuring the hands through accidental 
contact with it 

Current for the veneer trimmer can he 
supplied from any lamp socket, and a 
connecting cord of sufficient length enables 
the tool to be used with considerable 
latitude 

Simplifying the Teaching of 
Mathematics 

T ill HE has Utii Invented by Ml» 

Vlliertina lie*human assistant prtn 
tlpal uf the Jm kson School of Cincinnati, 

Ohio a simple <1< vice whh h enables 
stmleuts to leuin multiplication and dlvl 
slou and subtra< tb.u and addition tables 
in the minimum of thin ^lic hns been 
granted n put* u( on In r invention A simple 1 

Briefly tlu Invention consist* of a board 
on which are printed rows of figures from 
0 to 144 The rows nr< separated bj grooves The 
method of using the device Is simple for Instance, if 
It is desired to learn whnt 0 times 4 la, all that Is 
nen^miry Is to lorute the figure 0 ut the top of the 


board, and then figure 4 at tbe side, then a ruler Is 
placed In the groove nearest 0, na shown in the accom- 
panjing illustration and another ruler In the groove 
nearest 4 In tlu corner made by the two rulers tbe 


•v 


' * 


answer, 4, appears Immediately at the outalde and of 
tbe second ruler 

The device lends Itself equally well to simple prob¬ 
lems In addition If one desires to learn what 6 plus 
18 is, It Is necessary to first hunt up the 6 
, column and underneath the 18 will be found 

p 1 '; the auswer, 24. If it Is desired to subtract 6 

' i from 24, the reverse operation of the fore¬ 
st going'dcscrlbed method Is resorted to. 


<K , 


New Invention which enables tbe 
car to « stop by 


li enables tbe passengers on tbe rear a 
to a stop by depressing a push button 


era on tbe rear seat to bring the 




-- - Newly invented oven for the curing of meat In the .... 

»y means of an household, which U being largely employed Contemplated Mangrove- 

Imrner in German? Bark Trade In Brazil 

T HE percentage of tannlferous extract 
usually obtainable from the Brasilian 
mangrove seeuia to be about 36 per cent 
from the wood, and 24 per cent or less 
from the leaves. No apparent use appears 
to be made of this important natural 
source in that country The chief dlffi 
culty la reiwrtrd to be a legal one, many 
of the municipalities of Brasil have the 
fear that if promiscuous cutting of man 
grove swamps were permitted the sea 
would make inroads upon the denuded 
coastal regions and, besides, that dangers 
of fever would be present after the de¬ 
forestation. 

Another very great, but perhaps not in 
supCrable, difficulty lies in the fact that 
by law a broad strip of the BraxlUan 
shore, throughout the coast, Is reserved 
to the government as n u maritime gone ” 
for the purpose of national defense, and 
that this would Include practically the en 
tire habitat Of tbe Brasilian mangrove. It 
would probably be possible, however, to 
obtain concession from the Brasilian gov¬ 
ernment to work certain defined coastal 
au toma tical device that greatly timpfifts* tbe teaching of elementary sections. 

arithmetic, sad Its investor It is reported that several partis* bare 

already signified their readiness to furnish 
answer is found, in this instance 24, mangrove bark, both leaf and wood. The latter 1* 

If It Is desired to divide 24 by 6, one ruler Is placed valuable for use as construction material, eflpedaUy 

between 6 and 24 and another ruler is placed In the piles and railroad ties, and has, as inch* already 

groove that runs at right angles with 24, and the attracted attention in Franc* . 


Smoke Oreo for Curing Meal ut 
Home 

I N the present times of economic dif¬ 
ficulty in many countries of Europe, 
many housewives are confronted with the 
problem of accumulating such stores of 
preserved meat as possible for that 
article of food is scarce indeed and there 
la no telling what the future may bring 
A new household device has just been In 
\euted, however, which admirably serves 
to this end. It Is a Special oven for cur 
lug meat at home. 

The new apparatus consists of a 
lacquered cylinder which is provided 
with an interior dividing wall, 
■“"I separating both halves of the 

cj Under One portion Is de¬ 
signed to hold the meat to be 
smoked, while the other is for 
the passago of tho smoke Under 
neath Is a smaller cj Under which 
serves to admit the smoke This 
^$1 is so oonstnu ted that the smoke 
must first pass through tho trans 
^ mission compartment and enter 
the smoking compartment from 
1 / > above, in order to return finally 
I to the fireplace. That an even 
j distribution of the smoke may be 

J achieved, there is u perforated 
plate above tho smoking compart 
ment hi tho large eylludpr This 
also serves to prevent the en 
4 trance of particles of soot and 
1 dirt Two rings are provided on 
which to support the meat 
Tho home ment caring oven 
may he Installed in tho cavity of 
any fireplace, without much pre¬ 
liminary preparation The smoke 
may be furnished by dry saw 
dust, tnnbark, or by any suit 
able material whhh burns with 
- considerable smoke 
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S alesmanship is a fine art 

It throbs with earnestness, energy 
and enthusiasm 

It is infectious, hypnotic, well-nigh irre¬ 
sistible 

It is apt, therefore, to interfere with 
calm, deliberate judgment 
It has its dangers, as well as its allure¬ 
ments 

A motor car should be selected m our 
saner moments 

It should be bought with an eye to the 
far future, rather than the rosy present 

We should dwell upon unwelcome pos¬ 
sibilities, as well as immediate pleasant 
prospects 

We should look at the shining, beautiful 
thing before us, in the light of twenty, or 
fifty, or a hundred thousand miles of 
service 

We should listen to the voice of reputa¬ 
tion rather than the engaging eloquence 
of the salesman 

We should retire within ourselves, and 
inquire — 

What do I know about this car, and 
especially, what do I know of the com¬ 
pany that builds it? 

And then 

Is there another car of which I know 
more—built by a company of higher and 
wider repute? 

You should be able to recall such a car 
instantly—a car of which all men think 
well, and none speak ill 

The moment your mind has gripped that 
thought—that there is a car which 
stands out above all others—then sales¬ 
manship has no power to impress you 

You find yourself listening to yourself 
—and deaf to all else 

You see a car which has come down the 
years with a clean escutcheon—hand in 
hand with honor 

You say to yourself In choosing this 
car I cannot make a mistake 
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RECENTLY PATENTED INVENTIONS 

These columns are open to alt patentee* 
The notices are Inserted by special arrange* 
ment with the inventors Terms on applica¬ 
tion to the Advertising Department of tbe 
Ht lENfirn American 


PertalalA0 to App a r el 

I TA( IIABI K 11 hi I — A RbcmLMa*, 
J 47 t ilm Avt Bronx Niw York, N Y This 
tn\iitIon rtlatrs to be#!* for shoos and panic 
nlitrtv to whflt Is known as a dctachnbl* bei 1 
nnd lias for an objtrt the prov Irion of nr *r 
rnngtmcnt of securing moniiH whirchy tilt* heel 
miij be quitkl\ ami «hhIIj- applied and r< 
moved and whin applied will he held rigidly 
lu pi tut 

ICE CRLFPFR —P J Pinto J3T F 151st 
Bt, Bronx New V*rk \ \ This Invention 

has n fnren« n to an Improved ice creeper or 
non slipping device for use upon tb< foot and 
has for an obji et the provision of an lmprmt.il 
structure which may be quickly and easily 
applied und removed 

HAT CONFOHMATOR— A C T aukon nml 
C J Olovhun Addrots the former (100 008 
Heventh Ave Rockford Ill In this Instance 
the Invention Is an linprovemi nt In bat con 
fornmtors, and bag particular rafennee to a 
device which may he automatically fitted to 
the head and the hat subsequently mounted 
tin mm ttnd shaped to conform to the head of 
the person to lie fitted 

I I OLDING UMnRLLLA — 8 C Burnham 
233 W Fvereti Kt l>Jxnn Ill The more 
specific objt Lt of thi Invention 1* the provision 
of a novel urrangiuunt of Ihuvs nud Unices 
whereby the umbrella enu ho folded into a v< ry 
small space the rod of tin umbrella being 
made in telescoping or detachable soilluus so 
that whin the uiuhnlla Is not in use the total 
length will lm reduced to a minimum 

TROITHERB KNEE LIFTING DEVICE —8 
Abramron ->M Bleecker St New York N Y 
Tills invention relates to a lifting device for 
each leg of a pair of trousers for the purpose 



tbcu herr kn«h LinriNO urvicn 

of automatically lifting the lower portions of 
tbe legs when the knees nre Iwnt ns in sitting 
down ascending steps stooping and the like 
whereby the objectionable bagging of the Irons 
era hgs at the knees Is posltivtly prevenbd 
and inoveimnt of the legs in unimpeded 

BRAt_ RI FT —B R Jot.LT 128 Fayetteville 
Bt, Raleigh N t This Invmtlou relates par 
tlcuUrly to a hraceU t for nun] from links In 
such a manner that the links will give or 
spread An object Is to provide a bracelet 
formed of links, having overlapping parts and 
a spring for wslllently holding the parts In a 
predeterndnsd posillou while allowing a 
stn tilling or slldlug movetmnt of the parts 
11VT 1)181 LAY It\CK- M A BilmaWH 
Thurhcr Lx Tills Invmtlon relatis to bat 
display rniks forming a part of the accoutre¬ 
ments of a hubt rdnslu rv for the supporting or 
dtxptny of hats in such n manner as to permit 
a full line of hats to h< displayed us well as 
to fiononil/i npnu nud rentier more convculcut 
the keeping of the hats in stick 

HAT -—11 WEnTHFiMicn Address F V 
Kiseuann 41 Park Row Niw York N Y 
This invention provides Improvements In ladies 
hats whirebv a proper flttlug of the hat Is in 
sured aud the hair of the wearer 1» utilised to 
Imld the hat in pliue on the wearer a head To 
a<mmpllsh this use is made of a head band 
or hnndeau ixtindlng within the crown and 
having om side bint outwurdlv toward the ad 
joci nt portion of the irown and at an anglo 
tht rcto 

Electrical Devices 

iNKriiAnoK B o ( ir Address B A 
Snoop J-OJ Ouk St Ircnton Mu The invtn 
tlon relates to immlators to In fnrmi < of glass 
or other mm «ondiicilug material nnd having 
means for securing thi smm on h pin or othir 
■up|H>rt and for «Hanging lomlnctor wins lt 
rein ten more particularly to an lusulnlor In 
which pairs of retaining lut* «ri provided on 
the insulator for engaging tin wires 

HI I POUT FOR Kl FfTKlt B 1 RFS —R 
B J uhlan, Callc Gracia Carrillo lorrton Coah 
Mixlco This Invention provides n support for 
eUitrte wires wbltta makes rhe use of an 
auxiliary supporting ‘able unnecessary, while 
at tho sagto time, doing away with all danger 
of broke a or fallen electric wires. The Inven 
turn also prevent* the wearing of the wire sec¬ 
tions at their support a 

TFRMINAL CONNECTOR FOB STORAO® 
BATTERIES—P U MiUO, 1101 Bedford 


Arc, Brooklyn New York, N Y In this case 
the invention has reference to storage batteries 
for starting lighting, and other purposes and 
has to deal more particularly with the ter 
mlnat connectors, whereby the cables or wires 
are connected with tbe terminal posts of the 
battery 

I IOnTNlNO PROTECTING SYSTEM FOB 
OIL TANKS —C II Gonthortb Beaumont, 
Tex An object bert la to provide a systi m by 
means of which tin re will bo no likelihood nor 
danger of a epnrK meurrlng within an* oil 
tnnk even should lt l>e struck by lightning A 
further objett 1* to provide a sj«t<m wherein 
tlx various pin tin which go to muke up an oil 
tank an brought Into good ehctricsl coiidl 
tlon, one with the other aud properly grounded 

Of Int ar — t to Farmers 

HEN 8 NFS! DKVlt F — II W Kemble, 
Setauket N Y This Improvement re]nt<* to 
means for breaking up Bitting hens and the 
main object tlnreof is to provide means within 
o ueht ftblih will prevent a hen from gem.rat 
lug the lu at required for sitting and thus 
cause* her to glvi up her desire to sit 

TN8FCT DT HTROYFR —C L Kino and 8 
\ Mi Kik It t D No 2, Brownwood Tex 
ThU ImproTi mi nt provhh s an apparatus com 
prtxlng a reservoir from which Is fed au lnscitl 
cide to a nozzh device air pressure being used 
to geuerate ft fom fill Jit ttt the noszh for offrc 
tlvily distributing tbe Insecllcidt over the nren 
to he covered whinby various forms of insects 
may he destroyed 


MANUFACTURE OF PRESSED YEAST — 
J Err no**, 78 Avenue de Solbosch, Brussels, 
Belgium, and A. Boidin, Boelln Nord France 
This Invention wholly or partially dispense* 
with tbe use of malt and Increases the yield of 
yeast and alcohol This la attained by sub¬ 
mitting tbe grain or other amylaceous mate¬ 
rial to a special fermentation by the aid of 
micro-organism* in tbe course of which the 
nitrogenous substances of thi cereals, etc., are 
rapidly rendered soluble and peptonlsed with 
out losses of fermentable materials due to 
malting 

PROCESS FOB MAKING BREAD—S F 
McDonald, care of Memphis Bread Co, Mem 
phis, Tenu In this process the addition of 
•alt to tbe dough la made after it has been 
fermented for from four to seven hours, which 
Is tbe time ordinarily required for proper far 
mentation The salt la added through tbe 
dusters of the dough shaping machines by 
either dusting the salt on to the dough or the 
parts of tbe machines which shape rmlve or 
carry the dough The process not only ob 
,talus a better salt flavor 6f the bread but 
economise* on tho dusting material used at 
present for salt Is cheaper than flour 

BIRD PFRCn—C B r Mcellei, 1000 Sum 
mlt Are , Jersey City, N J Among the prln 
clpal objects the present Invention has In view 
are To provide a removable perch for birds, 
to facilitate by the removal of perches of the 
characti r named the cleaning of bird houses 
and to reduce the cost of manufacture and aim 
pllfy tbe construction 


Of G«—1 later—I 

PFN —R T Fsttgh Cualgato Okla Tho 
invention rilatifl to a pen Including a nib nnd 
a holder therefor the holder Indng adapted to 
receive a pen staff i he form and arrange 
mint of tin oh ment* reuult lu Htrmgth aud 
slhiplli I tl> uiqm tilt mi lu thonging tho nil) 

Insures a firm holding of the nib «nd provides 
for nn ample supply of Ink and a free feed of 
tho Ink. 

M \HHAOF \PPAR \TTJ8 — IT Xu CiUNK 
J8J Ht NUholHs Ave Now York N Y This 

i device Is Intended for self treatment and Is in 
tho form of a hollow body having a concave 
surface used for massaging the tissues by the 
body hi log rublm! over the surfuce of the part 
or parts to be treated tho body lx log hollow 
so hk to tmitiiln u liont log or cooling medium 
so as to hnvi any detsim! effect on tho tissues 

ItFlNrORf PD ( ONCRFTE GROIN—« 0 
Casb 1170 Broadway New York N Y This 
1mprovi nn lit relat* « to rclnfmred com rcte 
groins or the like adapted for erection along 
the shores of lakes rivers or seas and baa 
particular reference to means adapting such 
groins to to* erected in sections applied one to 
anothtr without requirement for special ma 
chlnery or driving of piles or the like 

HNVFLOPE lOCK— O F Hmith 12 
Chatham Hqusre New V»rk N Y This In 
ventlon pi rtnlns to sheet metal fastener* 
adapted especially for sealing or locking en 
velopes or other containers so that they can 
not bo ofMned without detection An object 
of the invmtlon is to construct a paper or 
similar container odapted for use i specially 
with thi improved sheet metal device 

PKN ATTAt I1MFNT —E Vaalmy, P O Box 
1 17 Pietermaritzburg Natal H Africa Mr 
Varley s Invention relates to pen attachments, 

TUN ATTACHMENT 


8MOKH CONSUMER —O W Kn*a, Fort 
Borden Wash Tho present Invention relates 
generally to Improvements in smoke consumers 
adaptabh In connection with smelters, fur 
naers nnd like apparatus and arranged to 
effectively withdraw thi smoke aud poisonous 
gases therefrom with a dtsired quantity of air 
for final disposition at another point 

SCHOOL DESK AND SEAT—F W Elbs, 
Oskalooxa Iowa Thia improvement provide* 
a school desk and aeat provided with two aide 
frauds spaced apart, and with means to ad 
Just a *v.at and a book pocket on th« frame* 
so that the seat 1* pivoted a.nd the book pocket 
is secured to the frames at any desired height, 
and also mo that the seat or hook pocket will 
cxt< nd nt the front and the rear of tbe frames 
a n desired 

TOOL FOR BLMOV1NG BOILER SCALE — 
D II Smith Bankhead Alberta, Canada In 
the present patent the Invention has reference 
more particularly to a pneumatic hammer for 
removing boiler scale and It Is so constructed 
that lt eau Ixj used where it is impossible to 
work effectively and conveniently with chisel 
bars or a hand hammer 

WINDOW BEAD FASTBNEn —M M Bibn 
stem Gettysburg 8 D This invention per 
tains to Improvements in window* and more 
particularly to window beads and fasteners 
and haa fur Its object to provide means for 
permitting the ready removal of window 
■ashes and for holding them In place In oper 
able position 

IMPACT TOOL —C Ekrero 3810 Hoyt 
Ave Everett, B ash Tills Invention relates to 
lmprovemi nts In Impact tools wherein a re¬ 
ciprocating piston Is operated by fluid prrs 
sure such as compressed air and in which the 
piston serves tbe purpose of a hammer to 
strike snecisalve nnd nuuuroua blows against 
the tool shank for cutting calking or riveting 
in metal or stone work and various other pur 
poses. 


hlB more particular purpose being to provide 
a pen such for Instance Ra la usually cm 
ployed for writing or drawing with suitable 
means, when by the Ink carried by the pen 
point Is prevmted from reaching the surface 
of h ruler a straight edge or the like em 
ployed for guiding the pen 

T TIT 1/ \ I ION OF KLLP AND SIMILAR 
AQUATIC PLANTS—T Boftriui Falrlawn 
(. larenci Road Claphain Park I*vndon H W 
and \ Tymirw 3 Dean Farrar Htreet Lon 
dm H \\ Foglund This Invention relates 
to thi utilization of kelp and similar aquatic 
plants for the re<every of sodhun and potaa 
alum salts or iodln or both therefrom and 
la particularly applicabU to the treatment of 
giant kelps In which the alkali salts are pres 
ent in amount to repr< went a value greater 
oven than that of the liallu 

PR(H V 88 OF MYKINO NUT8 —A H 

Jon km 00 Mead Ht Newark N J The Iro 
provement provides n process whereby a longl 
tudlnal toothed bar Is wound into a helix with 
the tinth on the bar forming an Interior con 
I tlnuous thread The so formed helical mem 
her can then he served into sections of prede 
termlned length then by forming helical nuta 
which aro resilient and self locking 
EXPANSION AND V \8TFMNG DEVICE 
- G C Rakubr* Waterloo N Y The inven 
tlon provide* a device, whiih is arranged for 
uw. In concrete wall*, posts and other 8true 
turea, to ptrnilt of conveuhnlly locking the 
device in position in a hide In a structure, and 
at tht same time fastening s pipe rod wire, or 
other article in place on the mruetun 

OI1/-WKLL PUMP —( A Butler, 120 
North Alabama Ave Okmulgee Okla This 
Invention relatea to oil well pump* wherein 
the gas In tfas wall la utilised for driving tbe 
oil from the well It provldea e almple, last 
pensive valve lew punrp, which la automatic 
In It* action, and which will require little or 
no attention, aa there are no ports apt to get 
out of ofda^ 


HAMMER—J T Halt, 317 N 11th St, 
Wares Tex Thi* Invention provides a hammer 
having a starting claw arranged adjacent to 
the central portion of the hammer near tho 
polut at which the hammer head te connected 
with the handle and adapted to be utilized In 
starting nalla and the like which aro dlflhult 
of extraction, In such manner that the strain 
on tbe handle and hammer head will bo mini 
mlicd 

BOOD SCREW—W R Sweet, Wakefield, 
R I The purpose hi ro la to provide a wood 
strew which la slmplo lu construction easily 
screwed Into wood or other material and ar 
ranged to lock tbe screw against accidental 
Unacrewlng and to prevent water or moisture 
from leaking past the head of tbe acrew Into 
tbe material 


GAS PKKSKLRK REGULATOR,—B If 
Oattkhmkjr, California Mo Ihla improve 
meat has reference to means for automatically 
controlling the supply of gas In tho degree 
of uae and the main object thereof Is to pro 
vide such means which are an Improvement 
over devices of this class now known to the 
Inventor both structurally and In uae 


GAS LIGITTTNG SYSTEM —D 1> COIWIKO, 
Cedar Falla Iowa This invention improves 
and simplifies the construction of a combined 
gas valve and circuit switch so as to be red 
able and efficient In one and so designed that 
the turning on and off of tbe gas and open 
lng and closing of the Ignition circuit con be 
easily accomplished 

a —Esfco w utmti— 


FOLDING CRIB—K AEWcaaoif, 750 51*t 
St Brooklyn New York, N Y The improve 
meat provides a structure which may be folded 
to occupy the minimum space when stored 
arranges tbe member* so that when folded the 
parts wttl< be mutually held from movement, 
provides locking devices for the 101 
Ht«r art* dot** 


out-o f Berri e s port tlon; and provides easy ac¬ 
cess to the cjttb, 

BOILER FUELINQ RECORDER,—T FtR> 
•HAW 78 W 88th Bayonna, N J This 
invention relates to stoves and furnaces, and 
has particular reference to tnrtcating and re¬ 
cording means whereby a permanent record la 
made of the times when the furnace door* are 
opened, and a record is made of the length of 
time the doors an left open. 

GAB BTOVEL— F B. JaceOOK and L a 
Vesper, Address the latter, 201 W SOth «t, 
Indianapolis, Ind. This Invention vtlHsce the 
gas supply pipe to constitute the guard for 
the gas cocks Tbe supply pipe is positioned 
horiaontaliy In front of tbe gai cocks and 
nearly at the level thereof, at a distance to 
permit tbe cocks to turn In an arc from the 
closad to tha open position In an outward dt 
rectlon, so that when the cock la open the 
handle will be disposed at right angle* to tha 
gas supply pipe, and Its outer end adjacent to 
the gas pipe and protected thereby, although 
projecting somewhat above the gas pipe to be 
conveniently grasped 

FIB FAN —Margaret L. No son, 206 W 
102nd 8t, New York, N Y This pie pan oan 
be manufactured at little cost, and haa an 
Inner head spaced from tbe top of the pan 
and positioned to secure the aides of tbe under 
crudt to permit of the upper crust being pressed 
tin re against, whllo tho edges of the upper 
and lower ernata may be pressed against the 
Anted edge of the pan above the head 

DRABSER ATTACHMENT FOR BED¬ 
STEADS —IT M Daniel, Gulfport, Miss 
This invention relates more particularly to 
means whereby drawers may be suspended In 
slidable relation beneath a bedstead frame or 
similar structure, for the purpose of econo¬ 
mising In room space and provides means 
forming guides for the slidable reception of 
drawers beneath a bedstead frame and the 
like, together with a cover plate for effectively 
covering and holding the drawers In closed po¬ 
sition beneath tbe frame from which they are 
suspended 

STAIR TREAD—H Enokmanm No 2 Tuck 
Apartments, Salt Lake < Ity, Utah This In 
vector provldea a stair tread of such nature 
as to economise the use of carpet or other ma 
terlal employed, by eliminating the uae of tbe 
carpet on the risers of the stairway, and pro¬ 
vides for the exposure at cvlll of previously 
protected fresh sections or area* of the car¬ 
pet to replace tbe portion* which have bo 
come worn and dlaflgurad so that in time all 
of tbe material will b« used before such mate¬ 
rial is discarded 

FLUSH TANK 8IPHON—P Balxe 200 
Christie St, Lconla, N J This Invention re¬ 
lates to plumbing and haa particular reference 
to flush tanks for closet bowls of tho nature 
set forth In Mr Balae a previous patent No 
1 000,180 it so arranges the siphon breaking 
tube a* to cause the air to be admitted into 
the siphon In such manner as to render the 
action of the flash tnnk practically noiseless 
when designed either as a low-down or a high 
tank. 

OPERATING DEVICE FOR EXPANDING 
PLUGS -II Kayvete, 180 flers] 8t Brook 
lyn, New York N Y This device I* more es¬ 
pecially detdgned for expanding a plug in the 
pine leading to a sewer to permit of making 
a house test of tbe plumbing and arranged 
to permit tho plumber to conveniently place 
the operating device In position together with 
the plug and to actnato the operating device 
with a view to expand the plug by means con 
trolled extirlorly of the pipe 

ICoekla— aid Ifaehaaieal Dovft—w 

LOBBY OR JACQTHHD OF WEAVING 
LOOMN —GCottons E Lev t Paris Franca 
Tho present Invention consleta in mounting 
tbe shedding bar* on supports, directly con 
netted by metallic connecting bars with the 
rocking levers each shedding bar slides trans¬ 
versely from left to right, and inversely on 
Ha support which serves sa a guide, while the 
support always remains In alignment with the 
traction of the connecting bar*. 

PIPE THREADING MACHINE—W E 
Nkhtou, 821 6th Ave, Hunting, W Va Tht* 
invention Is an improvement In pipe thraadteff 
machines, s^d hat Its object tbe provision 



of a portable machine of th* character aped- 
fUd. especially adapted for cutting tbr—d* *n 
large pipes at the place of their utUlaadop, 
and wherein the machine may bs sparatsd 
manually, being placed directly o* tbe pCps. 

ANIMAL TRAP.—C. litnOusv, 1 8 dtSff- 
Btr Btn Newark, N J, The object Ih tbte ottt 
u to provide a paw and improved 

1 !_!T 
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AGENTS WANTED 

AOBNTS, 000% Profit Fm* Karnple Odd and Stiver 
Sign Letters for etora front* an 1 office windows. Any 
on# can pat on. Dig demand rvnrywhitm Write today 
for liberal offer to ogams Metallic Letter Co PM N 
Clark Street, Chicago D 8 A 

ATTENTION I WELDERS OF ALUMINUM 

NEW great welding compound ALUMINUM saves 
crank eases am) porta, heretofore scrapped Perfect sub¬ 
title for aortylene weMlng H time and oon—does 
week lmnoarible for acetylene No flux or tools required 
Ow gaaoHne toroh Darnels bar $1 60 per lb SIM Dept 
A. Bo-LuaUoum Mf| Co 1790 Broadway New York 

DESIGNS OR PATTERNS WANTED 

WANTED DEHIONB OR PATTERPM of smalt Wa¬ 
ter Motors to be mode by long established manufacturer 
Of hydraulic devices Address for particulars Hydrsu- 
Ue^Bosm. New York City 

INVENTIONS MARKETED 

YOUR INVENTION may come within our Labora- 
torfei' work If ao our Bnslnees Department will oooaJdw II 
copy Of patent with stamps for return will receive prompt 
attention MoOormMt Laborauslos Danort. Ohio 

MOTOR CAR AGENCY WANTED 

INFLUENTIAL FIRM with Urge capital In BrftUfa 
Colony desire the sole agency (or serviceable motor car 
on the lines of the Ford or Saxon For particular* add mo* 
4 Walter Thompson Co 44 East 23d 8t New York N Y 

PATENT FOR SALE 

FOB SALE— u B Potent Cuspidor Cleaner No 1 174. 
MB Something entirely new For further particulars ad 
dram W J Qhramea, Anadarfco Okie 

POSITION WANTED 

BYnRfiT-CLASfi INSTRUMENT MAKER Oerman 
A0. as experimental mechanic to Inventor or conoero 
whMt requireeMmodo experienced osdStont for develop 
log and making salable new Idea Utmost poaafbla service* 
given, but pcalUoo must show opportunities for sdvmnee- 
mant JBokeyUt East dpth At. Brooklyn N Y 
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Why Is the Electric Truck Unequalled 
for 85% of City and Suburban 
Trucking? 

Here’s the “Yankee answer.” Why aren’t 
street cars run by gasoline engines ? 


Electricity and the electric 
motors have no equals for the short 
haul with many stops, such as 
street car runs. 

There is no consumption of 
power while the vehicle stands 
There is no “stalling ” You don’t 
have to “turn over” nor “warm up” 
an electric Just as a street car 
gets away quickly when the motor- 
man turns on the juice, so does 
the electric get away first in heavy 
traffic. 

In the mechanisms of the gas 
and electric trucks there’s about 
the same difference as there is be¬ 
tween the locomotive and the 
street car. 

Your electric truck will be laid 
up for repairs less than one-half 
as many days in a year as the 
average gasoline truck Delays 
are expensive 


There are many other sources 
of the electric’s superiority Less¬ 
ened stable space, reduced insur¬ 
ance, smaller upkeep Then, too, 
don’t forget that in a few hours’ 
time your horse drivers can be 
taught to drive an electric truck 
All there is to do is—turn on the 
power and keep in the road. 

These superiorities of electrics 
for 85% of all city and nearby 
suburban work are G V. Electric 
Truck superiorities For fifteen 
years we’ve been applying the 
principles of electric trucking to 
nearly every kind of business 
We undoubtedly have figures on 
problems such as yours It will 
cost you nothing to get this infor¬ 
mation, gathered by the foremost 
electric trucking men in America 

Some one of our 2172 G. V’s 
in New York City is probably 
doing the work you want done 


We can probably save you money Why not write us your line of business? If we can’t, 
no harm is done If we can, we’ve both made money That’s the only way we do business 

Never mind about details now—let them come later—just tell us your line of business 


Addresa: Trades Bureau B 



General Vehicle Company, Inc. 

Gsnsral Office and Factory t Lons Island City, N. Y. 

N*w York CUcofQ Boaton PhlUd.lphl* 

8U ModaUi 1,000 to 10,000 lb*, capacity 


Beals re in open territory are invited to correspond 
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(Cnnrludnd from pop* 482) 
arrunui d to tnki up very little room to per¬ 
mit <»f i on\cnleutly placing the trap In po*l 
tlon at almost any place 

( I out V \L\E— \\ H Johnson Address 
F ( utu 2H W 71 »t 8t Chicago HI Th* 
ltnprvvi uient haa for its object to provide a 



a LOBE VALVB. 


valve so arranged that whenever the valve 1 b 
opened or cloned, It will be turned or ground 
on It* aeat, to provide for an Intermittent ro- 
grlndlng on the contact surface* of the valve 
and scat and wherein the grinding pressure la 
for a portion of the time during the opening 
and closing of the valve under full proaaure 

OATH OPERATING MKPIIANISM — R 
PHUbpa 80 Ixmgwood Ave, Brookline Mim 
T he Invention relate* to gatea and more par 
tlcularly to gate operating mechanUma where 
by a gate can be opened from a point at either 
side thereof without the driver or rider being 
required to got off tho vehicle or horae for the 
purpose of manually opening the gate In the 
ordinary manner 

VALVE MECHANISM FOR TRAPS —G W 
MoHa 182 Central Ave Jeraey City N J 
This Inventor provide* a valve mechanism for 
traps, which Is exceedingly sensitive and »r 
ranged to Insure a positive opening and clos 
lug of the outlet to periodically drain off the 
accumulated liquid from the trap without dan 
ger of the working parte becoming Inoperative 
by sticking or other cause*. 

VENDING MACHINE COIL CONTROL —N 
O TkAvsaaa General Delivery Minneapolis, 
Minn In the present patent the Invention 
has reference to vending ms chine*, and re¬ 
late* more pertlcularly to the check or coin 
control of vending machines An object of the 
Invention la th* provlalon of a simple, auto¬ 
matic, and inexpensive coin control 

LATCH KEEPER FOR EXCAVATOR DIP¬ 
PERS *— H F Colbath, Rockland Lake, N Y 
The Invention relate* to excavator* or drodgci, 
and haa particular reference to the construc¬ 
tion of dipper* employed in excavating or 
dredging operation*. An object of the invon 
tlon 1* to Improve the construction of an ex 
cavator or dredger dipper with reference es¬ 
pecially to the latch keeper thereof for the 
door 

CONCRETE WALL MACHINE—M Dm**, 
Rochelle Park, N J Thi* Invention relates 
to apparatus for building plastic or concrete 
wall* and has particular reference to devices 
of this nature adapted for contlnuou* opera 
tlon for forming a wall In courses one above 
another In a rapid and reliable manner It 
simplifies the construction and operation of 
machines of this nature adapted for forming 
a hollow wall or a wall having Inner and outer 
portion* with an air space between thorn. 

NUT TAPPING MACHINE —T M Dan 
isl* and J C Hoihcukmacubx Address the 
former 208 Houth La Halle Ht, Chicago 111 
The main object of the invention 1h to render 
any of the top spindles Inoperative in the 
event of the nut blank thereunder being de¬ 
fective either by being under else or by not 
having been provided with the hole to be 
tapped It provides means In aucb event, for 
removing the defective blauk from tho ina 
chine automatically 

TRANSPORTABLE APPARATUS FOB ACT 
UATING TOOLS OB MACHINES—M Boo 
chst 22 Rue Alphonse de Neuvllle, Paris, 
France This Invention relates to an apparatus 
capable of constituting various machines such 
as saw* of any kind boring and grinding mi 
chines, etc or of serving for actuating va 
rluus machines, such as pumps agricultural 
ImpUmtuu, etc It la arranged to be used for 
multiple purpose* ami to up* rate in any post 
tlon *o as to avoid moving the work or the 
machine to be actuated 

AUTOMATIC VALVE OI FRATINO MJCCH 
AN1HM— I M Baldwin Address F F 
Aldridge care of Anierlutn Thermn«tat Co., 
103 Mechanic Ht, Newark, N J This Inven 
tlon provides moan* fur operating valves ! 
which may be connected with a thermostat I 
to l>« actuated thereby The thermostat has 
means for closing circuits connected for driving 
a motor for rotating a wheel or disk which 
has cam a for engaging a thrust rod connected 
with a vatve stem for operating the valve 
Means provide for continuing the running for 
a period even If the thermostat should move 
to open tho circuit dlsposod at th* thermo¬ 
stat 

PRESSURE REGULATOR.—J P Manama. 
Address J 8 Leslie, car* of the Leslie Co., 
Lyndhurtt, N 3 The Invention relates to 
pressure regulator* la which a mala or regulat¬ 
ing valve U com trolled by a platen governed 


by controlling means controlled by low pressure 
from thfl outlet aide of the regulator to admit 
high pressure from the Inlet aide of the regu 
lator Mr Metsger has Invented another pres¬ 
sure regulator, which relates to pressure regu 
lator* In which the main or regulating valve Is 
controlled by a piston governed by controlling 
means controlled by low pressure from the 
outlet aide of the regulator to admit high 
preaaure from the iDlet side of the regulator 

SCALE OR WEIGHING DEVICE—J P 
CurFOW), 70 Grove Bt Passaic N J This 
Invention provides scales for weighing large 
amount* and Indicating the amount of over 
weight Upon each weighing operation so that 
the exact amount will be recorded It provide* 
a scale to weigh a predetermined amount but 
adapted to indicate the correct weight of a 
loflw r amount, and also tho correct weight of 
a greater amount 

RKBUHf ITATOR—T K Acklkx, care of 
Arklen Uron 287 280 E MtLomore Ave , 
MrmphU T< nn This device la for use with 
persons suffering from suspended respiration, 
and wherein me< hanlam Is provided adapted to 
he Keen red In place on the upper portion of the 
abdomen and adjacent portion of the stomach, 
for moving the wall of the al>domen outward 
and Inward In a manner simulating re*plra 
tlon, In order to restore th« function of breath 
Ing 

DRIVING flEI T —E Howu The Quarries, 
near Dudley and K Pbrbt, Shrubbery Bloom 
fleW Road, Tipton, England The object of the 
Invention is to provide a practical extenfdble 
belt capable of producing useful variation of 
speed ratio, and the Invention comprises an 
extensible or elastic belt haring certain prop¬ 
erties and having arranged therewith Inrx 
trnalble or Inelastic parts adapted to make 
driving contact with the pulleys on the shafts 

automatic camera shutter lock — 

P Hoi l and Ft G Holt 122 Francis Bt, Prov 
Idence R I This invention provide* a stop 
1 structure which will positively prevent a sec 
ood <>i*ratlnn of the shutter until the stop 
hss been r«li bmm! It provides a mechanism 
connected with the film shifting structure, and 
with tho shutter whereby the film shifting 
mechanism may release the locking mechan 
Ism arranged adjacent the shutter in order 
that one exposure! may be produced for each 
Olui 

BAIT OR DRAWING TOOL HOLDING DE 
VICE—8 B Hbnshaw care of Charleston 
Window Glas* Co Charleston W Va This 
Improvement provide* a support for the halt 
or drawing tool which will enable the strain of 
Its weight being taken from the cylinder laid 
out for rapping and wbhh will withdraw the 
bait a sufficient distance from the cylinder after 
the latter Is cot off from the bait, to prevent 
checking or hipping of the adjacent cylinder 
end 

VIBRATOR—P J Jobckbn 2661 E 79th 
Bt, Cleveland Ohio The invention provides a 
device operating by fluid under pressure, and 
wherein a cylinder Is provided and a piston In 
the cylinder and wherein valve mocbanlatrt Is 
provided In connection with the cylinder for 
operating the piston to positively force ths 
same In opposite directions 

KEYED Z^r^Addrest Oscab 
Schmidt, 87 Ferry Ht North Bergen, N J 
The object of the invention la to provide a new 
and Improved keyed slther which Is very slm 
pie and durable in construction easily manlp 
u la tod and arranged to enable the player to 
eon\eniently actuate the spring hammers for 
sounding the melody strings 

W— Msvsrs aad Tkslr A——sort— 

WATER CIRCULATION HTHTKM FOR EX 
PLOHION ENGINES — W K Lsooirrr care 
of Eugene Phillips 21J Francis Bt, Jackson 
Mich This inventor provide* an attachment 
designed to bo Interposed between the exhaust 
of the cngloo and tb* water line of the radla 
tor for utilising the Impulse* of the exhaust 
to supply cold air to the radiator or engine 
for cooling the same, and aiding the circulation 
of the water 

CARBURETER—G A Botcs, Edgemont 
Nev The carbureter la provided with so ad 
Justable fuel noisle and an adjustable air In 
| take at the noale with means for regulating 
! the nosale and tha air intaka simultaneously 
so that the velocity of the air at the air Intake 
la substantially tha same at alt times, to va 
porlso the fuel perfectly whether tha carbu 
reter is wide open or partially domed 

ROTARY ENGINE—E F OHim, Box 
T8l, Carlisle, Ind This invention produces a 
rotary engine having comparatively few parts, 
and so arranged that the movement of the 
rotary piston causa# the latter to directly en 
gage, and operate rtep by step a single revolva 
ble member which performs many of the func¬ 
tions usually performed by more complicated 
mechanism for applying power to the piston 

BLEEPING EyS FOR DOLLB —O B 
DioNnatiB, care of the Deni valla Co Inc 42 
Wooster Bt New York, N Y This invention 
provides sleeping eye* for dolls, arranged to 
permit each eye to move Into open or closed 
position Independently one of the other to 
Insure free movement of the eyeballs. It pro¬ 
vide* a construction to allow of manufacturing 
the doll a bead very economically 

Fisks-tag to VaMaft— 

AUTOMATIC 8TABTBR FOR AUTOMO- 

bilbb —o b Woouxumb, 117 South etb 


Idle engine provides means for manually pun 
trolling the mim, provides mesne for auto> 
matlcally governing the stored power of said 
cranking means, and simplifies the mechanism 
and condenses the space occupied thereby 
DIRECT DRIVE FRICTION TRANSMIS¬ 
SION—C 8. Allbn 337 Mills Big., San 
Francisco, Cal This Invention provides a de¬ 
vice haring a few parts, and the— of a simple 



DIBRCT DBIVB FRICTION T*AN«MISBJ0N 

nature therefore eliminating troubles due to a 
multiplicity of complex element*. It provides 
a transmission mechanism whose use will In 
sure the longer life of all the parts of the 
car, such as engines chassis and tires, due 
to the fact that Jerks and jars such as that 
caused by changing gears, are entirely dim 
lusted. 

VEHICLE TIRE—J Mon any, 201 R BOtb 
St New York, N Y An object In this Inven 
tlon Is to provide a non pneumatic tire which 
offers a gradually Increasing resistance to 
stress exerted upon It A further object la to 
provide a tire and wheel construction com 
prising means for fastening the tlr* to the 
felly of the wheel 

WAGON JACK—R Amxs, 528 Rookery 
Block, Rpokane Wish The prime object of 
this Improvement Is to provide a wagon Jack 
having means to engage a vehicle wheel In a 
manner to lift the wheel and axle, and to give 
a sliding movement to the wheel relatively to 
the axle to remove the wheel or restore the 
same to Its position on the axle 

LIFTING J\tK-W W Bbll, Beaver 
( reek, Minn The object of the present Inven 
tlon Is to provide a lifting jack having elements 
thereof so disposed that the strains In operat 
log the jack will be distributed A further ob¬ 
ject la to Increase the officii nev of Jacks and 
to promote convenience In the operation of the 
Jack and in the adjustment of the parts. 

VKHICIK WHEEL—J C Smith, 2112 
5th Ave, Birmingham Ala. The Invention 
refer# more particularly to wheels designed to 
be used on automobiles and heavy trucks, tbs 
object being to provide a wheel which shall 
have positive traction and be cushioned to util 
ixe the benefits of pneumatic tires without the 
danger of puncture or to use spring pressure, 
or combined pneumatic and spring pressure 

SIGNALING DEVICE—A R. Coloin, 916 
N*pl«r Ave, Richmond Hills, N Y This In 
ventlon provides a device more especially de¬ 
signed for use on automobile* and other ve¬ 
hicles and arranged to enable the driver to 
readily signal ahead to oncoming vehicles and 
to person* intending to cross a highway In 
front of the vehicle and to signal rearwardly 
to following vehicle* the Intention of turning 
out to tin right or to the left during the day 
or the night 

BRAKE FOR PLATFORM TRUCKS—J L 
Smith care of 8 A S Mfg Co, Savannah, 
Mo This Invention relate* to platform truck* 
such as used at railway stations, and provides 
means for preventing a truck from being run 
off the railway platform, an by suction or 
Jarring caused by a rapidly moving train or 
by winds and likely to caus* serious accidents 
If th# truck roll* or falls upon the rails In 
advenes of an approaching train 

SPRING TIRE.—H M La MUX XT, care of 
Lambert Multlplus Co, Portland, Ore This 
Invention 1* an Improvement in spring tires, 
and has for Iti object to provide a tire of the 
character specified, which while having a 
large amount of resiliency will not be In 
jured by puncture, and wherein mean* 1* pro 
vlded for permitting the resiliency of tb* tire 
to be varied. 

AUTOMOBILE BODY AND WATER BAG 
PROTECTOR.—F B Sulwta* Address T 
A Lots P O Box 417, Canon City, Nev 
This device U for nee with automobile* and 
other motor vehicle*, and comprise* a bag of 
flexible material such a* canvas or tbe like 
having mans for connecting the same with 
tbe body of the vehicle to support the bag In 
inclined position between tbe Core and rear 
doors, In aucb manner that tbe bag will not 
mar or Injure the body, and win he yieldingly 
supported to prevent Injury to it* contents 

DIFFERENTIAL LOCK AND TRANSMIS¬ 
SION CONTROLLER,—F H TaTOO, care of 
Knox Motors Co., Springfield, Mass. This In 
veotion improves and slmpltflee the construe 
tlon and operation of the apparatus so as to 
be efficient In use, and having locking means 
whereby only on* gear can be thrown In at a 
time, and when the gears of tha transmission 
are in meshing relation tb* differential gearing 
cannot be thrown In, 

TIMER AND DISTRIBUTER.—D B. Moul¬ 
ton, Pierre, 8. D. The object here hi to pro- 
vide a simple, compact, efficient and tttexpan 
rive device, the parti of which axe so related 
that tha *am* can ha eaally inspected ay 
cleaned when necessary and tbe relation of 
which parts-1* sneb that they require little ml 
teatlon, and the «—• are self-adjusted. 

COMBINATION RIGID AND FL*X»i» 
FRAME FOR MOTOR CYCLE*—C IX Go*f» 

" 9m 


porting ftp bit* ftefc ad a motor eyete ** 
other font 6f v^ootpeda, to yield relatively to 
th* rigid frank*- I* object la to provide a 
means for the Indicated purpose. I mp roved in 
various particular, to the end that effideuey 
may be promoted la effecting the assemblage 
and adjustment of th* parts, 

SAFETY DEVICE FOR AUTOMOBILE*.— 
B U Mack, 887 EL Palmetto St, Florence, S. C. 
This Invention relates to tbe starting of Bk 
ternal combustion engine*. In automobiles, par¬ 
ticularly of tbe Ford type, and provide* means 
preventing tbe starting of an englns unless 
the commutator la In tbe correct position for 
starting tbe engine, as. If tb* commutator 
should be " advanced M when the crank Is 
Joined to the crank-shaft and revolved to 
rotate the said abaft, back Are results and 
a broken arm may result, 

VEHICLE SKEIN —'W W Wood, Jx., 
Huntington, L. L, N Y This Invention re¬ 
lates to Improvements in vehicle skeins, and 
hss for Its object to provide a construction 
which la automatically self lubricating; It 
provides a skein for a vehicle axle which will 
act In tbe usual manner of skeins of this cbtr 
acter while forming a fountain lubricating 
structure. 

AUTOMATIC LUBRICATING HUB.—M, L 
Sx vasal i no, 883 Falraount Ave., Jersey City 
N J The Inventor provides a device for re 
distributing the lubricant to the supply thereof 
with which the wheel Is furnished provides 
means for retaining the Jubrlcaut with which 
the axle is provided within the hub of a wheel, 
and provides a means for bolding In place tbe 
dust-guard provided on wheels of this character 

WHEELED SCRAPER — H C Rownu* 
R F D No 8 Modesto Cal This Invention 
relnte* to grading and excavating devices, and 
more particularly to a wheeled scraper An 
object Is tbe provision of a novel dumping 
means for the scraper, whereby It is rendered 
unnecessary to tilt tbe entire structure In or¬ 
der to unload the contents thereof. 


DESIGN FOR A*HOCKKT COVER FOR 
LIGHTING FIXTURES — H Bhanso, 15 
Laight Ht, New York N Y Tbe socket cover 
In this case when viewed In Its front, side, and 
rear positions shows an article of highly at 
tract! re simplicity and graceful linos. Mr 
Shapiro has also made a design for an oval 
back for bracket* for lighting fixtures. In tbe 
aide and bottom plan views tbe article repre¬ 
sent* ornamental features of effective neat 
news and beautiful line*. 

DESIGN FOR AN ARTICLE OF MANU 
FACTUHB.—8, Gusman, 27 Spruce Bt, New 
York N Y ThU ornamental design for an 
article of manufacture shows a wonderfully 
original assemblage of grotesque animal xoon 
aters Oriental human figures Idols, and nu 
merous accessories In another design for an 
article of manufacture Mr Gelsman shows 
a plan view, the field of which preaenta a 
remarkable variety of outline*, amid which ap¬ 
pear both lightly and deeply mottled affects nu 
meroualy pointed with small and heavy dots 
The same inventor ha* made an ornamental 
design for an article of manufacture which 
represents an original massing of butterflies 
and flowers. In still another design for an 
article of manufacture, Mr Gelsman repre¬ 
sents tb* article In alternate band effect*, 
plain and then batched. 

DKH1GN FOR A LADY’S HAND-BAG — 
Elsa Diinumak 8675 20th Ave, Brooklyn, 
Now York N T Th* article of manufacture 
In this esse Is shown on th* attractive forma 
tlon of a band bag simulating a dressed doll 
having a wide or flaring skirt constituting tbe 
bag proper, while tbe bust portion constitute* 
the closure Ribbon hanger* serve a* the ban 
die 

DESIGN FOB A FOUNTAIN^—T Llotd 40 
Northfleld Bt, Boston, Mass. ThU design 
comprises an upright tank having flat faoea, 
the height of tbe tank bring greater than th* 
width and the width being greater than th* 
depth from front to rear* but tap* ring toward 
the bate The bate has * drooler flaring front 
flange, and an arc shaped arch spanalng the 
rear portion of tb* baiw and secured to the 
front portion of tbe tank. 

DESIGN FOR A TOT WORM— It Uxoa* 
and B. 8 Bbckss, 1012 Fox Bt, Bronx, New 
York, N Y Th* front view of tbla construc¬ 
tion of a toy store shows an original design, 
tbe top of tb* store having an ornamental 
sign Inscribed with tbs words. Dr Fill A Co., 
Druggists. A branch tn every home. Xb* sec¬ 
ond view illustrates a transverse section of tbe 
store. 


DEMON FOR AN ENGAGEMENT RING,— 
H. Rom, Addraeg B, ROM A Co* 48 John 
Bt, New York* N Y Between tee body of th* 
ring end th* stone carrying crown appesr two 
interlinked hearts ploroed by an arrow Tho 
open frame work on both rides of the ring le 
flanked by ooanectlng ben extending tengenL 
tally from tbe ring body to the crown. The 
seocad deriga shows en edge view of tbe teg 
DESIGN FOR AN ARTICLE OF MANUFAC¬ 
TURE —R Boots, 85 W. 88rd St, Nter Xotk, 
N Y Tfete ornUeentel design shows tbe sr£ 
de in drauier term end yRffity onwtncfttsd 
with nrnateg flowered ms border wlte e Wri¬ 
ter comparing * flew* rittt m, 4 MR Of 
which U ptreMd a beeutifnl Mrd. 
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Mote tight—* 
More dividends 

Over 3000 firm* are getting from 19% 
to 36% more daylight by treating the 
ceiling* and wall* of their pUnta with 
Rice** Gloea Mill White. 

It U the only oil paint giving a giowy, 
tile-fike finuh— and the co*t U no 
more than lead and oil paint. 

Employee* are more tatUfied and do 
better work. Sanitary 
FREE—“More Light" Send for 
tbit new booklet ntMMi 


U s. Qrtta P«rt« Paint Ca. _Ol 

PPnJnySU Pre*Uw**.R.t NHL 


III' nniUNAl THI Ml l l , NO SUI1STITUIL 



MOSLEM 


PLUG 

m Th* buU$tructU>U Plug* 
The plug for power— 
Ita tpark la a “ribbon of 
flame t ” (Via* tm fwn | 
paitfawlwi.) I 

Guaranteed to ootlaat I 
the motor* 

11 00 each. In round metal 
box. Book “Moaler on 
Spark Plug*” aent free. 
A, R. Monjex A Co. 

NivTohN T 



YOU LOSE YOUR FISH 

beoauae your rod U not quick 
aaouah to catch them Uwm 
* Bristol' SUel Phhtag Rod 
and you can hook the quick* 
«*. wariect hunter nlbWcf or 
striker CatalcnFRBB. 


The Ptiie Winning Rods 

Un tW durahtU* th* imM Nil*, 
brutr Shd the MTM-MJ die Uu 
M lsstiap strength to hDU uTti\ 

uatil be U Mr*d out end mAj to Mi. 

oinuiavwawk. THE HORTON MFC.CO. 

a*4* UMI0 to*** We otter pHw tor the best flihinc 
ftoU W l*tx» Mm. pistons. bid }wr tshta, photos. 



‘Easy 1x> Fill' 

PASffER 

SELF FILLING 
SAFETY 
FOUNTAIN PEN 
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Portable Apparatus for the Detection 
of Combustible Gases la Air ' 

(Concluded from page 422) 
and natural gaa one for hjdrogen one for 
guollne vapor and one for coal gas 

The electrical energy for heating the 
platinum wire la derhed from a minors 
electric cap lamp storage battery thtrebj 
providing the electric cup lamp with a 
gas detector, this Is something It doe« 
not possess at present yet It has been an 
objection to the use of electric lamps In 
gaseous mines. 

In Fig. 3 Is shown another gns detector 
Similar In operation except that It con 
tains two small dry cells A nud B, fm 
supplying the electrical energy Thcae 
cells cost but a small sum and will oper 
ate the detector for a minimum of t wen tv 
determinations When they are ex 
bausted, their renewal is a simple mutter 

The patent rights on the gns detectors 
Just described belong to the Bureau of 
Mines. Plans are under way to exploit 
the Instruments In such a way that the 
public Interest will best be served. 

Wet Game—VL 

(Concluded from page 428) 

Greenville, 7 June 19— 7 00 F M 
To Colonel K., 

Argus Farmhouse. 

One regiment of Red cavalry paused 
this village at 8^0 PM As far as could 
be ascertained, It Is Independent cavalry 
of the main forces coming from the 
North. No other enemy has been seen 
I shall continue reconnaissance toward 
Leopard 

L., 

Lieutenant, Ninth Cavalry 
It Is evident thnt this is the re|K»rt of 
a patrol which was sout out by t oltmtl K 
during the day to gulu more Information 
of the enemy This patrol la part of tin 
squadron which has been active siuee 
early morning 

Message from Brigade Commander 
Morrlsville 7 June 19— 5 00 TM 
To Colonel K , 

Argus Farm 

According to reports from our aerial 
scouts, an enemy brigade coming from the 
North has camped near Delroy 

This brigade marches at 9 00 P.M to¬ 
day, via DeaneviUe and Orepon Farm, to 
envelope right flank of enemy In your 
front 

In order to establish our position 
securely north of the Kehaminy, you will 
hold your position along the treat of 
Lookout Hill 

I shall ride with the advance guard. 

G, 

Brigadier General 

Report from Tatrol 

Coal Mines Ferry 7 June 19— 7 30 P M 
To Colonel K, 

Argus Farm, 

Enemy patrols have succeeded lu re¬ 
pairing ferry boat A Red plntoou has 
occupied Ferry JJoute and prepared it for 
defense Messengers were sent north on 
Vetrov road 

I remain In observation 

8 A. 

Sergeant, Ninth Cavalry 

It Is evident that the proposed concerted 
action of the detachment under Colonel 
K^ now on Lookout Hill, And of the First 
Infantry Brigade under General G, will 
effect a great change In the situation 
The Blues, upon the arrival of the 
Brigade, will possess a force far superior 
to that of the enemy 

We must now consider what the Bed 
Commander, Lieutenant Colonel LC., will 
do 

At dusk, all the advantages were on 
the side of the Reds. The reader had a 
clear picture of the position and situs 
tlon of the Blues, and it will be Interest 
tag to consider here just what plans 
Llautenant-Colonel La would make, were 
he In possession of all the Information 
which we have. 

We most assume that the Red patrols 
have been and still are doing their duty 
Xt will be remebered that a Red petrol* In 
Ijrhr Game IT, r epo rted that a strong 
r Bit* fttfee had been observed monng to- 
l muds Kontotta* Mnr. sunttansd ta 



The hiU cltmh test shown nbene uas 
tnad« by Mr J H Chandler President 
of the White Star Oil Co of Kansas 
City Before his connection with the 
above company , Mr Chandler was in 
the automobile business, so that he 
knows every angle of automobile lubri 
cation. The hill climb test tn which 
he found that Veedol carried him over 
the top of the hill at 20 miles an hour 
on hifh gear is an indication of what 
Veedol will do for your car 


Greateiip&werr^ 
from new lubricant 


ORDINARY OIL VKFDOL 
AFTER t SB AFTER USB 

TUtlf DiriJU AM 
Mm t In 


Veedol 


Heat in your engine 
turns a large part of ordi¬ 
nary oil into black solid 
matter—a cause of great 
fnction and the chief de¬ 
stroyer of power 

This new lubricant re¬ 
sists heat and prevents 
rapid sedimentation Mr 
Chandler tells how it 
works. 

It Is not necessary for 
you to be satisfied with 
the tests which other peo¬ 
ple make Test Veedol in 
your own car 

Why Ordinary Oil Kills Power 

Ordinary oil breaks down after a 
few hours’ use and forma black solid 
matter Part of the oil loses all 
lubricating value 

This solid matter means friction 
The sediment which has an inactive 
or negative effect partially crowds 
out the remaining liquid oil This 
undersupply of oil to metal surfaces 
is the chief cause of friction—heat— 
wear—repairs—loss of power 

How to Make the Road Test 

Remove the drain plug from the 
lowest part of your motor crank case 
and allow all old oil to run out Re¬ 
place the plug, fill the sump up to 
correct oil level with kerosene, and 
run the motor under its own power 
for about thirty seconds to cleanse 
the interior Then draw out all 
kerosene Replace the drain plug 
and refill with Veedol. 

The exact amount of fuel and oil 
in the car should be recorded, and a 
reading of the speedometer taken 
before starting Then let a test be 
run over a familiar road, including 
steep hills and straight level stretches 
for any distance up to five hundred 
miles or more. 

You will find that your motor has 
acquired new pick-up and hill-climb¬ 
ing ability due to the maximum me¬ 
chanical efficiency made possible 
through VoedoL 

You wiU find your mileage on both 
gasoline and oil increases You will 



i VI 

F' 

b t 

i J 

■t 

I i 


i ^ 

Ij 


reduce your carbon trou¬ 
ble Your motor will have 
more power 

Relative 03 Destruction 
The content! of the two 
bottles shown illustrate 
clearly the relative dura¬ 
bility of ordinary oil and 
of Veedol, the new lubri¬ 
cant that resists heat. 
Veedol deposits only a 
) small fraction as much 
sediment as ordinary 01 L 

Structurally, there is a 
fundamental difference be¬ 
tween ordinary oils and 
Ordinary oils are unstable, 
and therefore unserviceable,becauaeof 
non-heat-resisting chemical structure. 

Special procc raei of manufacture develop¬ 
ed by thla company and the u*e of Pennsyl¬ 
vania paraffine bote crude oil give Veedol, 
the new lubricant Ita unusual chemical atruc 
ture, and it* remarkable heat reaming ability 

Where You Can Buy Veedol 

Progressive dealers everywhere have se¬ 
cured Veedol and can supply you. Look for 
the orange and black Veedol sign. 

Each dealer is supplied with a large chart 
specifying the right body of Veedol for each 
automobile, motor boat or motor-cycle 

If, for any reason, you cannot get Veedol 
at once, write to the Platt A Washburn Re¬ 
fining Co By return mail you will receive a 
copy of the book free, and the name of the 
dealer who will supply you. 


New 88 Pag* Veedol Book—Free 

Write (or the new Veedol book The Lubrication of In¬ 
fernal Combustion Motors 

Thw book explain* the A B C t at od retain, end fimdv- 
in. It five* full information retarding thr laboratory end 
practical service testa to which lubricants sre subjected 
More final approval and shipment 

It describes and illustraUa all type* o f lubricating sys¬ 
tem* used m eutomobilee, motor-cycles mot or-boats, 
tractors, etc It contains a fund of useful m f or m otion and 
scientific facts ducumng lubricants and lubrication from 
many an. Us 

Thu book also *ow» how the Veedol Enpnewlng De¬ 
partment which is at your service b helping c*r 
W pages profusely illustrated m colon. 

WRITE TODAY 


PLATT & WASHBURN REFINING CO 
1816 Bowling Green Bldg New York 
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For ita new $10,000,000 group of bujldinga 
on the Charle* River, the Mswechuaetta 
Institute of Technology made ita selection 
of materials with the care and thorough 
neaa of a recognised engineering authority 
For ita 110,000 aq ft of window area, 
United Steel Sash were choaen e« befitting 
a masterpiece of modem design and con 
struct ion The eighteen acres of floor 

space are assured maximum daylight 
by the uae of these counterbalanced 
sliding sash. 

United STEEL Sash 

Thus as tn other unbiased Investigation*. 
United Steel Sash have ooce more proved 
their superiority In strength, weight work 
ms ns hip. weathering flreprooiness and hard 
ware. United Steel Sash are unsurpassed. 
The line compUt* Ineludms all typeso| Horizontal 
and Vs tiudly Pivoted S««h Sliding Sash Continuous 
Sash, Partitions Doors, CsssmenU, Etc 

_ ._ Our sptetattitsvnll asstst you In ttltcUnt the 

c sndtask cst wind to your ntedt WrtU 

$00 ft°?700ft far V nit4d 

?/"• 5* *2“ A TRUSSED CONCRETE STEEL COMPANY 

Mm MO 000 2, ft »>pt- 3-1, YOUNGSTOWN, OHIO 

Contents 12 000 000 cu ft. Repfsantatins in Principal CiiUt 

Iwwwtfi, AreWtsst lues 4 wws i a t xM Mftij CwysiiOsn I i jlnw n sad CaSa a ra . 
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Oxy-Acetylene Welding and Cutting 


Making One-Piece 
Metal Boxes By Oxy- 
Acetylene Welding 

Throughout the entire field 
of metal manufacturing, such as 
making metal furniture, window 
sash, tanks, surgical instruments 
and hospital equipment, oxy- 
acetylene welding is making 
possible increased savings The 
■peed in production and the quality of output arc both increased 

Besides, the use of oxy-acetylene welding equipment for the 
repair of a single broken piece of machinery or important metal 
part right on the spot, avoiding an expensive delay or replacement, 
often more than repays the entire cost of necessary equipment. 

The highest efficiency and the greatest economy of oxy-acetylene 
welding are possible by the 


Employs both gates (acetylene and oxy¬ 
gen) in portable cylinders. Prsst-O-Ute 
Dissolved Acetylene (ready-made carbide fas) 
is backed by PrcsUO-Lite Service, which pro¬ 
vides dry purified gas insuring better welds, 
sucker work and lower cost and also avoids 
the large initial outlay and heavy depreciation 
incurred in making crude acetylene in a car* 
Ude generator 


The necessary equipmeof faT not expensive. 
We furnish high-trade welding apparatus for 
$60 (Canada. $7$) acetylene service at ad¬ 
ditional cost Also adaptable for oxy-acety¬ 
lene cutting by the purchase of a special cub¬ 
ing blow-pipe. Thorough instructions are 
furnished fret to every user—any avenge 
workman who understands metals can leans 
the process qukkly 


Ths Preet-O-Lit© Company, Inc. 

TH World t L*rt$H Mahm of Diwehai AaUyUna 


IUsOflUiSW4 Featery 


sa4 Fatter? CaiwHan Oflss and Fslary 

d lssM s H s i Ind* M sei lU i n . Ontario 

1 $ Branch** and Charging PUnU 



the message from Brigade beadquartses, 

Is about 25 miles from Lookout HHL 

The plans of Lieutenant Colonel liO 
will be explained later 

The Dispositions of Colons! K of the 
Blue Detachment 

We will return to Colonel K at the 
time when he has considered the itn 1 
portant reports and messages which he 
has received These will constitute the 
basis for his order, which ho will dictate 
to the commanders of the four infantry 
battalions uud the battery These officers 
have been directed to report to him for 
orders, 

“ The enemy force in our front consists 
of one njrlment of Infantry, one regiment 
of cavalry nud one battery A Ited 
brltfude haw been observed about 25 miles 
not tb 

* Our Hrst Infantry Brigade Is ad 
van< Ing \la the JMitnsville QreenvUlt 
road to envelope the enemy n right flank 
They should arrive about 1 00 A M 

4 ‘ We will hold our present position , 

* The bnttery will withdraw behind I 

4 rptts Farm 1 

Rosen e will tno\e from its present . 
I>oeltion to the eastern edge of the foreBt 
One company from the artillery support 
will reenforce the left flank guard and 
act as its reserve 

“Engineers will assist in construction 
of entrenchments 

* Ml raaene ammunition will be issued 

to the firing Hue I 

b iekl kitchens will at once lssuo food 1 
to the firing line 

4 Wounded will be transferred to Potts 
ton n Dressing station will be established 
nt eiiHtern edge of Pine Forest 

* l shall remain here ” 

The uffWrs reiient their orders and de¬ 
part During the night an occasional shot 
is fired while on the road farther south 
the blue brigade is advancing to the 
attack 

Questions 

Question 1 With the information given 
in this and in previous War (lames, locate 
on tho map the positions of the Reds and 
the Blues, 

Question 2 About how much of the 
Blue reserves have been used up in the 
j day’s comlmt / 

Question 3. What advantage does the 
Blue artllery gain by moving back of the 
crest of Lookout Hill? 

Question 4 How will the Blue artillery 
direct its fire? 

Question 5 What features of the ter 
rain must J leuteuant Uolonel I O, com 
mander of the Reds, consider when he 
receives information that overwhelming 
enemy forces are threatening his right 
flank? 

Question 7 In order to avoid defeat 
and tho destruction of his fore*©, what will 
be the decision of Lieutenant Colonel LC? 
What will be his orders? 

Answers to Questions In War Guns V. 

L In answering this question we will 
| assume that Lieutenant Colonel LC made 
his decision 15 minutes after the partial 
repulse of the Red cavalry which ended 
In their withdrawal and dismounting for 
fire action The order which he gave was 
as follows 

44 Tho enemy, with a force of four bat¬ 
talions of infantry and a battery, is ad¬ 
vancing from Lookout Bill against our 
position on Tim cum Creek* 

44 We will attack the enemy on J lookout 
Bill , enveloping his right flank. 

“ Tho infantry will cross Timoum Creek 
and attack the enemy's right flank. 

44 The cavalry will establish communica¬ 
tion with the detachment 1,000 yards west 
of Argue Farm, and wttl attack enemy's 
position on Lookout Bill , advancing in the 
direction of Argue Farm* 

“ The battery will cover the crossing of 
the detachment and then concentrate Its 
Ore on the enemy's right flank. 

“ I shall remain, near the bridge,” 

% Sea map. 

8, flee map, 

4. Without doubt, the l«ft fiuk tfc. 
Mm. The ro eeo n tut tt)to to Ah 
flenh to may the oMr T RMweh^ Bpqt << 


ADVERTISING 

Classified 

■i iifruiwtoi, 

LATHES AND SMALL 1QOLS 


4 STAR”iffiteS! 

LATHES 

M «- n i ...-- ■ 

SiUMMk 

i'**^irSSB 

i SDOCA FALLS RFC, Co, 
I 695 HW Stott 
S*MFik,N,YUSA 


The “BARNES" Positive Feed 

j# Upright Drills 

10 to S04aeh Awtag jgKfhu 

Semi ft Ml Cris/igst 

aJlV F. ftJno. Bants Cs. \SSLJ 


ISSS Ruhr Strsri 


RscUavg. Dtlarie 


StrongPatent 

Diamond Holder 

The up-to-the-minute Holder—with six 
points and a “shock absorber ” Worth 
knowing about Send for circular 

MONTGOMERY it CO.. Tool Noam 

108 107 Fuhoa S t rut Nsw York City 

I ('yaID TiiPtu mol 

Standard In Construction, Service and Safety 
Steel Chain Steel Parti and Steel Load line 
give eafety and reecrve capacity 
Tin Yah M*t bonk will Hip soiM pour pnbitmt 

THE TALE * TOWNS MFO CO 
e E. 4OUi Stmt New York 



Do Bnrinem by Mill 

I t ee ro S tob K wfch a m e ew Bern t rfyoe- 

Ka*e» 

qwutfty « MSO attml attlieg W, 


Wei M eHrie l Hflm. WeaUyMen 
Qwm Bee Hfte. Ado Cm* Mbs* 
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..a TUCaMH 

DrmfgUt* F—n, ito. 
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i erieee and wetfltee# Ae nml l oliw—. 

R Mom m wHee or reoiee ymr Mm Lemma, 
Sk Bn <wkSH OSes Street A 


Founded b^Mfu^Jdgmkubur 

Recoffiuxed by the foremost 
wholesale and retail merchants 
as the standard authority on 
textile fabrics, their fashions, 
cobra and distribution It pro¬ 
jects and illuminates all import¬ 
ant subjects pertaining to the 
trade, and contains more inter¬ 
esting and cleverly written 
sketches and articles than any 
other publication in this tine 
It is the medium through which 
the brainy men of the trade 
prefer to speak. 

a^i n»d is n hs , <Ur*7Wi 

DgTGOOOSFUBUSlWqCO. 
nu» mm mtnm,mk ram 
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A STANLEY TOOL 


That Will B« of Great Interest 
to All Workers fa Wood 


If wiB cut rabbet* on circular or other 

cat an at* outride edge* of the work or 
at tiw «kfM of opening s cut out of tbe 
surface at the work. 

The stock and handle an cast in on* 
pet Th# plana it fitted with an ad- 
jtwtabla depth gauga. The fence fc also 
adjustable and has a curved face. 

UST PRICE. *4.00 
tfjPNi art mdk fe proem this tmlfrmtm 


thw Bhw petition. In addition, a aooo tm- 
jftd attack agatart the Blue left wa^ w 
i would aaetife ttoe commanding top of the 
H1H for the Beds. 

B. imemdlato remit of the gaining 
of the highest point by the Reds would 
be the threatening of the Bluee’ left flank, 
which would necessitate their farther 
withdrawal 

We know that the minion of the Bine 
forces la to hold the bridges over tin* 
Nehaminy river above Pottstown. If tht> 
Reds succeed In taking the high point In 
question, they would from this position 
command the two bridges and their artll 
lery could either destroy them or niakL 
the crossing my difficult for the Blues 

6. In answering this question, the ter 
rain Is the decisive factor The difficulty 
of making an advance across the bridge Is 
great enough, but that is very little as 
compared with the crossing of the bridge 
In a retreat. Such a retreat would un 
doubtedly Involve a complete disaster On 
the other hand, the good defensive line of 
Lebanon Forest, with the lake guarding 
the flank, would make such a retreat easy 

7 This question has been folly an 
swered in the plan for the attack envelop¬ 
ing the right flank of the Reds. 
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Hack Saw* 

I Ustooly the Best Q uality Hack 
[ Saw BM^a^ARRETT-tbv 
m the cheapest in thefeng run. 

[ Starrett Blades pro p er ly selected 
will save 60 per cent of your 
Hack Saw troubles. They cut 
quicker and last Ioomt For 
most satisfactory results order 
by tha table shown m Starrett 
Catalog Wriufor Frm Cattlot So. 30* B 

Th. L. S. Surratt Co. 

**fh» Mft t ies 1m 1 IWmW 

Athol Mass. 

LONDON NEW YORK 
CHICAGO 
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of Scleatlkc 
erhnfcal Books 

\t?E Bava recently bsusd a new cata- 
W log of eraentific koo ks, which ous» 
tskt the tithe and deecriptione of 
3fld0of the latest and bsst books pub- 
b i h a di o cO e i tn g the various brmnobeo 
of the gits, sconces and industries 
Cfci^Boek Department" can supply 
Asm kwAra M, anv other adentifio 
g kflohjllfad bgoks poUthel, and hn 
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Developments of Importance 

At 4 00 A.M, on the Stli of June the 
Bine fom» open up a heavy Are against 
the Red line The Are superiorly of flu 
forces making the enveloping attack com 
|h*1s the Red right to withdraw 

The following articles will discuss the 
retreat of the Reds, and the assistance of 
the engineer troops in making a double 
envelopment of the Red forces. 

Civilian Motor Trucks as Army Sup¬ 
ply Trains 

{Concluded from pope 428) 

The convoy formation of the train was 
made up of n ecout car, then one of the 
lieutenant's cars, then tho commissar} 
truck followed by the four burden bear¬ 
ing trucks. The commander's car wan 
next In order, followed by that of his 
orderly Then came the repair truck, fol 
lowed by another lieutenants cur with 
two orderlies in cam at the extreme rear 
The lieutenants and their orderlies In the 
performance of their duties naturally de¬ 
viated from these positions from time to 
time 

The personnel of officers was as fol 
lows Commander, Arthur J Slade for 
merly a member of Squadron A, Lieu 
tenants Roderick Htephenn ami George II 
I Tide, K. D Durnout, jftril Regiment, 
NGN was in charge of the com 

ii 1 1 hsu ry 

The results of the trip showed that 
fully loaded trucks of from 5- to 6-ton 
capacity could negotiate with case even 
the worst of the roads if they had any 
foundations at all Even grades of from 
5 to 7 per cent on dirt roads were tra 
versed with but llttlo delay, as Is evl 
denced by the fact that the average run 
ntng speed of the train over the entire 
trip waB &2 miles per hour 

At one spot, just out of New Oity on 
the return trip the road was so soft that 
It was decided to se n d the trucks through 
It In pairs, the first towing the second, 
the Idea being that if one of them lost 
traction the other might have enough to 
pull both through The flrat pair got 
through without trouble, and the third 
was sent over the soft spot alone. It 
got mired, but the repair jpmek pulled it 
out In less than five minute* by its tow 
rope. By rushing the soft spot and strad 
dling the rut, the other three trucks got 
through without aid. This brought out 
the fact that heavy trucks do not sink 
deeper Into the soft roads than lighter 
ones, for the reason that the tire widths 
of each an In proportion to their loads, 
due to the limited capacity of the rubber 
in tike tins. In fact, the larger width 
tires bare sort of a rolling effect on tbe 
road, tending to flatten oat the rata if 
the road has any kind of foundation, 

' The uafertatasA storage speed cf aa 
ttlMlWiMfrorar a* rn tra* 

amp, 



.003 of an inch. 


Alt that stands between you and a 
noisy, laboring motor 

The oil film which protects the friction surfaces in 
your motor is hardly thicker than the pa ye you aie now 
reading* 


It makes no thfferenct how 
much oil you pour into your 
crank-case The only oil 
that protects your motor is 
this thin film between the 
moving metal parts 

And this thin film is not the 
cool oil you pour into your crank* 
case III use the oil heats quickly 
Then the test comes 

Only oil of the highest quality 
will retain full lubricating ef¬ 
ficiency under the heat of service. 

Many oils break down under 
this heat Part of the oil goes off 
in vapor, just as hot water gives 
off steam With an oil him only 
00^ of an inch thick this vapori¬ 
zation must be reckoned with 

To get full protection, you must 
have a constant, full, even oil him 
You must have an oil which will 
stand the neat of service 

It is far from a simple matter to 
manufacture oils which retain real 
lubricating efficiency under ser¬ 
vice temperatures. 

Further—it is important that 
the body of the oil be correct for 
the motor 

Gargoyle Mobiloils have been 
manufactured to withstand the 
heat of automobile operation 
when used in accordance with the 
Chart on the nghi 

In that Chart you will find 
specified the grade of Gargoyle 
Mobiloils you should use in your 
motor If your car is not listed, 
a copy of our complete Lubricat¬ 
ing Chart will be sent you on re¬ 
quest 

AnEconomical Demonstration 

It will probably cost you less 
than $i oo to fill your crank-ctse 
with the correct grade of Gar¬ 
goyle Mobiloils You can then 
watch the results for yourself 


0*522^ 



Mobiloils 

A grade for each type of motor 


In buying Gargoyle Mobiloils from >our 
dealer, it is safest to purchase in anginal 
package*. Look for tbe red Gargo}Ic 
on the container For information, 
kindly address any inquiry to our nearest 
offi ce. 


VACUUM OIL COMPANY 
Rochester, N. Y, U. S. A 


liAHMstoff < --, 

O fcSsI n aW * s uc iwhoi to Uw world. 

AmmsN* gntseAwi 

EES* 


Correct Automobile Lubrication 
Evp/anation — The fnm grades of 
Girjfovk Mobiloils lot gasoline motor 
lubrication, purified to remove free 
cai bon, are 

Gargoyle Mobiloil ‘‘A’ 1 
Gargoyle Mobiloil "B" 
Gargoyle Mobiloil "E” 
Gargoyle Mobiloil “Arctic” 

In the t hurt JxUw th leiti r opjxwHr the 
cur indicatr* the Hi i li ul l »rkn>lc MobiMI* 
tlmt should ust -1 1 i r examph A niCiiii 
(jirgnvlc Mubiluil \ Ar UUmiS ( ar 

3 ojk Mobilml Vrilw ck Tit* riiunmit n 
utlorui cmer all in <ckN tW both j Immirr mi 
Com nv Rial voIUlIlu unites utlnrwlsr nutid 
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«nckMrd chains use iWsoyle MobUoll A Ute 
y«r round Kiw open chain* and dlflercntial 
um Gargoyle MobUoll t the year round 
Except Iona—par *-na*~ (aVritatsonof pleasure 
call u«*Gartoy)e MobUoll Arctic for worm 
ddve and Cfarfoyte MobUoll * A fur bevel 
gear drive. 
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Put the Magnifying' Glass 
if on ALPHA CEMENT 

ml You will see that Al PIIA is exceptional among Portland Cements 
ml f°r fineness and uniformity \ ou will sec none of the coarse, umier- 
ff ground particles that lower binding power and sand-carrying capacity 
ALPHA chemists, h\ hourly tests, make sure that the raw materials 
are proportirmri] r\*uth nghi tli.it the burning ib thorough that 1 lit grinding is always 
up iu aundjid 8 jki ihculiuns and that every pound iti pure, live and active 

ALPHA’WCEMENT 

10 warranted to more that meet the U S. Government Standard for 
Strength and all other reco^nt/rd tests Several million barrrlK of 
AI PHA have been used in kikH imj>ortAnt work* a* ihc (,u!vl« 
t>n Sou Wall the t fttnklll A jUfiJu t t)ir lVnn*yh r anLa Kallruod Terminal 
In Nrw York thr Ouiou Matiun at Wauhlnatcm tuui other notable con 
tfiiution* where crmmt hail to nurt the numt rxui ting u*fltx 

I lanu or *tix Kii'ttrm trunk line railrottila—one with private dock* on 
Ihi* Uudivsn Over ab< New York < it* —insure lustlth livery service 
JI ft* tht ALPH 1 Hook which conUini information about 
ctmiTi te work vnluahlc to every urchltect cuglncvr and builder 
AK attk f< i Art hnvtlop* nhowina viev,# o? many distlnc 
tlvi concrete conitrut tnmu Additax DcjJt S 

ALPHA PORTLAND CEMENT CO. 

General Offices Button, Pa. 

Mil Otfk.i In Vw* laaMe PNtMMpMt. 

PttliWf* MMni wr ImmhA 


Catalogue o/ Scientific and. Technical^ Boo/^s 

L have recently latmed a new catalogue of acientitic and technical hooka, which 
coniuna the title** and descriptions of 3500 of the latest and best hooka pub¬ 
lished com ring the \anoufl branches of the arta, science# and industries. 

Our ‘ Book Detriment can supply these lw>oks, or any other scientific or 
terhniLdl lxHiks published, and forward them b\ nntl or express prqxud to any 
address in tht world on reteipt of the regulur advertised price 

St ml us vour name and irldrefis and a copy of ihia cat dogue will be mailed to 
you fret of charge 

MUNN & CO, Inc, Publishers 


SC I ENT IF ic AMERICAN OFFICE 
233 BROADWAY, NEW YORK 
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What the Engineers are Doing 

JHIRTY thousand American engineer* are 
making a card index survey of American in¬ 
dustry so that it may be prepared for its vital 
part in defending the Country, if need comes 
The past eighteen months have taught us here in 
America what lack of industrial preparedness has meant 
to some of the countries now at war These nations 
had the ships and they had the men, but when the hour 
struck their fictones were not able to furnish the c^ors 
with arms and shells and powder Their factories were 
not prepared And our factories are not prepared 

But it it not enough to draw a moral Jn the United States five 
great Engineering Societies — Civil Mining, Mechanical Electrical 
and Chemical — nave pledged their aemcci to the Government of the 
United States and are already working hand in hand with the Govern¬ 
ment to prepare industry for the national defense They receive no 
pay and will accept no pay All the# seek it opportunity to aerve their 
country that the may have her mduttnea mobinxed and prepared as, 
rht basic line of defense 

All elements of the nation's life — the manufacturer* the business 
men and the work mg men — should support this patriotic and demo- 
tnttc work of me engineer! and assist them cheerfully when asked 

/ hrrt can be no better tt{itt$nal t*SUra*Ct 4g4mit 1P4T 

The Asaooorcd Advertising Clubs of the World representing 
all idvertiung interests have offered thwr free and hearty service to the 
President of the United States in clo*e co-operation with these five 
Engineering Societies to the end that the Country may know what the 
engineers are doing The President has accepted the offer The 
engineers have welcomed the cooperation 

This advertisement, published without coat to the United States, is 
rhe first in a nation-wide sene* to call rbe country to (he duty of co¬ 
operating promptly and fully with the Engineers to prepare industry for 

NATIONAL DEFENSE AND 
INTERNATIONAL PEACE 




observers, so much no to ooe of them that 
he volunteered to aid in laying oat a 
military problem for a future truck run 
In which small nud large trucks will he 
made to carrj their respective loads over 
(be same route with a view to comparing 
their efficiency directly 
While it was admitted that In cross¬ 
country running, trucks of light capacity 
probably are more efficient than heavier 
oues, becansc of the elimination of the 
rolling effect of the wide tire*, due to the 
lack of rond foundation, It was pointed 
out that only about 10 or 15 per cent of 
tin transportation of the 175 000 pound* 
of supplies which are required dally by 
an unnv <H\lslon la cross-country work 
the remulmUr being expressed In the haul 
from Lho rear base to the one nearest the 
actual fighting Hue It is In this par 
titular work tn whl^h the heavy-capacity 
motor track stands pre-eminent, for this 
class of transportsLpp Is not vastly dlf 
ferent from commercial haulage in that 
tht problem remains simply the trnn»- 
ixirlfttlou of « cert hI n amount of goods 
oxer a certain route tn the minimum of 
time Where there are heavy loads to be 
hauled commercial users of tnuks have 
i found that the larger the unit of goods 
hauled j>er vehicle, the Jess cost per ton 
Another xcry important advantage of 
Ini go oxer small I rucks for army trims 
|H>it work Is Mud the number of the 
former to tarry ft ctrtuin glxen tmumgt 
tnk<M up less road space than the latter 
"I Ills advantage cannot bo overlooked, for 
It proxldes so iiuuh more road space foi 
Uie passage of troops 

Vside from the question of capa<(t>, tlu 
trip brought out forcibly tJie need for 
some form of dm and night signaling d< 
x let*s to enable officers at one point of the 
train lo communicate xvlth those at others 
In severnl <*ases tin roads were so narrow 
that exen the otthers passenger car could 
not pass one of the tiutks on route with 
out Incoming mired Lf the trucks left the 
center of the road, they too became 
mired. Motorcycles art out of the tpies 
thin except on gtxsl roads Whether the 
solution of this problem will l»e the de 
xtlopimut of n semaphore arrangement 
on etuh trmk for day xxoik or searchlight 
flashes or lai! light slguullug at night 
remains to lie seen 


NEW BOOKS, ETC. 

Starting Lighting and Ignition Syh 
T f ai s Ihuitnliiry Principles, Practical 
Application Wiring Diagrams and Re¬ 
pair I lluls B> Vhtor Pug6, M K New 
Aork The Norman W Henley Publish 
tng t o 1WKI 8vu , 5U9 pp illustrated 
bv 21 K» BiHKlally made engraxting# 
Price $150 

A noUbto addition to the Hteratur# of au 
touiuhllt iltetrlcily Is this compact volume 
by a well kuown writer and expert The last 
two or three yeans have witnessed many 
thansea and improvement# In •tarttng, light 
tug and Ignition accessories and motorist and 
rcpalrmau niuat »onUuually familiarise them 
selves with the o*w variation# la practice 
this handbook provide* the maximum of In 
formation la the minimum of apsce and every 
detail 1* made distinct and explicit A dis¬ 
cussion of elementary electricity clears the 
way for the specialised information of auc 
cecdlng chapters the work then takes up, In 
turn battery and coll ignition methods, mag 
neto ignition ay steins elementary electric 
starter principles typical starting and light 
log systems, and starting system faults and 
their ay stoma lie locatlou As electricity la 
coming Into popular dm In tho operation of 
many other accessory devices a final chapter 
la given over to these application*, among 
them being electric alarms, horns direction In 
filestore, gear shifts, and brakes. Throughout, 
tho reader la lmpreaaed by the eonvonUnt ar¬ 
rangement of material the many «xc*dlent 
lUuetrattoo* which often make clear at a 
glance wbat would otherwise require long de¬ 
scriptions tn the text, and the np-to-the-minute 
character of the information offered* It would 
be hsrd to conceive of a work better adapted 
to the needs of those in any way Interested la 
that modern equipment of the automobile 
which so largely contributes to ita safe, eoonom 
leal, and pleasurable operation and oontraL 

Cuban Can* Hugab. By Robert WQml 
I ndianai*>Ui The Bobbe-Herrtil Com¬ 
pany, im6. lfltao , 86 pp., iUttotrdtdd 
Prioe» 76 Cent* net 

“Cdban Can# Sugar' la * moot at tra ctive 
little trsuttee on an tnduatry who#* tmportowM 
U not SUAdsatly appreciated The wwdri 
angar «rvp la mueh larger tima ker aefotei. 


ta*» #f e^ptr htmir '«r, Wtles 

teUe'la aa oanaualiy Mtntktatertodnaer tiia 
story Of tgt^ sritk wartiedfo* refor#tto# te the 
(^haq Idduatry, pktil tfc* r#a4#f la teUmiarlaed 
wtth the history of the product from doll to 
sadfc. Ifta hook aim contains much suggestion 
for Increasing the output by Improving the 
quality—and hence the suga r content-*-# toe 
cane. While the Work; addre— e# itself to the 
general reader, It most appeal strongly to the 
inveator Ita array of reliable statistic# and 
Its suggestions toward agricultural and refin¬ 
ing efficiency should make it particularly valu 
able to the man who is financially interests! 
In sugar production. 


*M Ik mrpnaa U ua|y ky the 
hr vfrtrn *t the #pi*fae 
# hat sh«iM 


A 8Ttm*NT*a Boo*: on Soil* and MARuni 
By E J RunselL D 8c. Gambridgt 1 
England The 'University Prees. New 
York G P Vutnama fiong, 1915 8vo , 
206 pp., illustrated Price, 00 cent*. 

Successful crop production U so largely de- 
pendt nt upon tbo quality of tho soil that the 
farmer is coming to racognls# worn and mor* 
the importance of a belter understaudittg of 
soils and fertilisers. Dr Bussell's wort offers 
a course that assume# no knowledge of cbera 
Istry preferring to leave chemical explanation 
to th# lodgment of the teacbef Tht first dl 
vision of the work deals with the composition 
and the organic matter of tho soil, and with 
tho needs of the plant, together with a brbf 
consideration of the effects of climate on fer 
tllity the second division take# up cultivation 
and the control of fertility , and the final set 
tlon of the text Is devoted to fertilisers. Then 
are many illuminating Illustrations and an 
appendix cites numerous methods of soil an 
a lysis 

The FiNokb Pbint Tnbtbuctob. By Fred 
crick Kalinc, Bureau of Grlmliml Idea 
tlficuthm. Police Departuieut, City of 
Nt w York New York tfunti & Co 
Irn 1016, 8vo , 155 pp., illuNtrntftd 
Price, |2 uet 

Seldom do we find a work that places before 
the student the whole xoUnce of an attractive 
uncrowded, and protnlalng occupation, bnt this 
la precisely what Mr Kuhne of tb# Bureau 
of Criminal Identlfii atton, has done in h The 
Finger Print Instructor ’ The public knows 
little of this subject save what It gets from 
Its fiction and the matter has hitherto bcoi 
surrounded by an aura of mystery Yet as a 
means of Identification the finger print has re¬ 
peatedly shown Its superiority over both hand 
writing and physical measurement*. Hand writ 
Jng experts so often flatly contradict each other 
that the Judiciary and the public have hist 
faith In tin ir testimony no such fiasco Is 
likely to arise whore u comparison of finger 
print* U in question here identification Is 
quickly made or the ivldincu thrown out on 
poaltive and definite findings Even the Her 
tillon system ot physical measurements prt 
sent* grsat disadvantage# when compared with 
the finger print method It calls for a costly 
and ponderous equipment, and for a high de 
gree of proficiency It# decision# may be ar 
rlvod at only after long rewartli, wonw atlll 
tho human body being an organism subject to 
growth and change the deductions of auy 
measurement system are frequently locum lu 
xlve gnd open to argument* None of these 
drawback# ar# found In the finger print method 
Th* equipment Is simple, Inexpensive and port 
able Definite conclusions are usually reached 
In lea# than five minutes. It# principles are 
applicable to any age from babyhood, through 
maturity to death and only decomposition 
can destroy the Irrefutable testimony which 
the ridge-line* of <he finger* disclose. A# Mr 
Kubne point# out, the finger print system has 
ao far been nstricted—with the exception* of 
the Impressions of Illiterate# as taken by sum* 
savings bank# add the identification of dead 
upon the battlefield—to criminal procedure 
but algos are not wanting that It* *phere of 
usefulness is to he greatly extended Certainly 
Uie ' scientific efficiency ” movement cannot 
long Ignore tho admirable adaptability of this 
mean* of identification to th* requirement# of 
banks corporations, Ufe Insurance companies, 
the Immigration Bureau, and the Bureau of 
^Election# In short, the finger print system 
Mds fair to find its highest usefulness in indus¬ 
trial and financial Ufa Again, wer# every dt 
lien required to 111* impress Iona, it would mean 
Immediate notification of his family or friends 
la the event of artfdiat or death All aouod 
reasoning must favor the general adoption or 
this system and It I# safe to prophecy that 
its universal use would modify our criminal 
statistics bv vastly increasing $be difficulties 
of euccesafnl forgery and lmpersonattoa Tin 
author of the work In band has every fgalffiot 
tlon for Imparting to other# an sfficltmt knowl 
edge of this fabcinatihg occupation Re has 
redueod Intricacies to their simplest form# and 
difficulties melt away before Ms penetrating 
dissection# and clean-cut explanations. The 
work 1* profua#ly Illustrated with a forge va 
rlaty of actual Anger impression*, and nothing 
of principle or practice la withheld from *be 
reader Onef the easy Instructions ar# mas¬ 
tered, the student will find bimaelf ftiily quail 
ted to take and file prints, and to Identify **7 
Individual teem the filed record*. A in 

the tome nt the bonk eentala* a< nftilur of 
famdtoifo# nt ths carde need % Alfotf 
afoha, ehoydw tWr actual appeamm gad 
the mdde of tfetinatth# th* dlfferd^ torfoti^ 
ef 1fopcn*|fiHi with «hkk th* 
bt JwrtMfc Mfc XEMuW| l 'iiW 
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“Mr. Britling 
Sees It Through” 

is the title of H. G. Wells’ new 
novel which graphically pictures 
the awakening of the slow-mow¬ 
ing British mind to the actuality 
of war. The blundering ineffi¬ 
ciency of English institutions and 
the essential soundness of Eng¬ 
lish character are summed up by 
England’s leading novelist in this 

vivid, intimate, humorous and moving 
story of a quiet countryside. The first 
chapter of Mr. Wells’ latest serial will 
be published in the April 29th 

Collier! 

THE HAT 10HAL WEEKLY 

416 West 13th Street , New York City 
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Morgan Robertson’s genius leaped be¬ 
yond the conventional love story In 
this idyll of young love he pictures man 
and woman fat an anuuring situation—in 
conditions as primitive as when Adam 
(bund Eve 

The story—"The Thres Laws and the 
O&0m Rule”—is found in the now Met- 
ro fl o ft tan-McClure edition of Morgan Rob¬ 
er ts on. It co n ti nu es the n ar r a t ive told in 
"PRIMORDIAL” of the boy and gW 
d dpwrscfced on a desert island. It shows 
how each life respo n ded to the instinct* 
of the race. The reader sees vividly un¬ 
folded In these two young three tht whole 


drama of human existence. The world’s 
first wooing was like this. 

The new edition is a treasure trove to 
the lover of unusual, absorbing stories. It 
“Sinful Peck,” a novel of 70,000 
words—Morgan Robertson's master cre¬ 
ation “Sinful Peck belongs in the same 
immortal company with Long John Silver 
and RoUuonCruaoe,” said Irvin Cobb. 

In these stories you will meet Chinese 
pirates, hypnotists, stowaway*. The mys 
tery of under sea life Will be unfolded to 
you. You will peer into the wonder realm 
of Personality Here’s how you can get 
them 
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Blue annealed plates of Arm on Iron 
f*w underground gasoline atorttge 
tanks are easy to work and to weld 
and they rtsut rust 


BecnilV nf wnrk ihlllly 
and muf lowisiantr \rnuo 
Iron i*l itca are going mb 
bln watt r lank* 



Thu mine car if \nnco Ir u 
M| WV* g 4* W% ■% . J'latr* pi\r* rtatisf u tl m hetaiine 

The Value of Rust Resistance - : ™ 

Increases as the Weight of the Product 

The heavier and more costly a product the more 
important that it be made of Armco (American 
Ingot) Iron. 

ARMCO IRON 

Resists Rust 


Because Armco Iron resists 
rust, the Victor Safe & Lock 
Company, of Cincinnati, uses 
Armco Iron for the interior 
doors and other plate portions 
of its fire-proof safes and for 
the linings and vtstibulcsof its 
vaults Armco Iron has also 
remarkable welding and 
enameling propertR s and take s 
a beautiful polish 

Other manufacturers using 
Armco Iron plates in high 
grade products are the Kaus- 
tine Co , Buffalo, N Y , makers 


of sewage disfxisal systems, and 
the He ll Company, ol Milwau¬ 
kee, Wis , for storage tanks for 
gasoline, oil dnd wait r 

If you bu\ sheit or plate 
metdl products it will pay you 
to know who ust s Armco Iron 
in tluir manufai ture Write 
to us for information 

If you are a manufacturer 
\ou should know the whole 
story of Armco Iron and how 
it cuts factory c osts and 
losses and raists tin quality 
of the product 


Send for “Defeating Rust**—Free Book 


It tells why Armco Iron s rust re¬ 
sistance is not due to purity alone— 
though it is the purest iron made 
Every phase of its manufacture, from 
the furnace to the shipping platform, 
is the object of scientific and con¬ 


st untious care Armco Iron is, 
therefore, the most iuarl> perfect in 
evenness iml all thcotlur qualities 
that form the basis of rust resist¬ 
ance Send the C oupon for this 
story of Armco Iron 


Tha American Rolling Mill Company, Box 772, MiddUtown, Ohio. 

Lttensid Uann/acturers under Founts granted la The International SUlol Products Company 
BRANCH OFFICESi 

Chtaqgo, Pittsburgh, Detroit, New York St. Louis, Cincinnati Cleveland end Sen Fundece 

The trade mark ARMCO cnnkn tht imur 

- urn r that Iron bearing th it mark, li manufic 

tun t| by Thr \rm*iiLTin Rolling Mill Company 
with the nkill ini III t.mr a tnl fidelity nasoci 

at dwith n*pnh1mt« mid 
In iKe un Im () pt ll it tl 1 
upon to pi)sii.ia In tlie 
lush rt fteicroe the merit 
daluted for it. 


/ MOd M MtffU hotMTt- 
MiiMr Aortal 1 * 4 TOi 
1 vmm, Md «et*r ms subeerip- 
.tto* to Metraeotttaa and 
*****Yi «mS for U mmum 
ttnitaw to nr mi doUu* » 
mm tot lour* *oetta tar ttw 
•tag, T*r banka an odae, frit 


The American Rolling Mill Company 
Boa 772 Middletown Ohio 
Plttee ornd mr Defeating Ru*t and tell 
inr whv I nil a (Manubt tur*r 4 onsutuer) 
•hould be interested In Anuiu Iron 


















































GOOD ROAD BUILDING 



HowTarvia Makes Durable, 
Dustless, Mudless Roads 

What You Already Know About Tarvia Roads 

Y OU know, from the “ads” you have been teeing so long, that Tama Road* are 
durable, smooth, resxlunt , dustless , mudless , and at the ttart coat little more than 
ordinary macadam, and in the long run cost lest 

You know, front probable experience in motoring or drivigg-avet Tfpn* Roads* ^ 
(for they are noiHfr nearly every section of ift country), that all these statements ^ 
of quality are facts . 

You know, (if a citizen in a Tarvia neighborhood), how Tarvia Roads have brought 
a new comfort to living, and have reduced distances by their splendid smoothness 
\ou know, (if a taxpayer in sections where Tarvia has been used), that the claims 
of superior economy are also facts 

But, perhaps, you may not know, (not having sent for a Tama Booklet), how 
Tarvia Roads are made, and how the above results surely follow the process Here 
arc a few facts that we think will interest you 



What Tarvia Is 

Tarvia is a coal tar preparation, shipped in 
barrels or in tank cars 

It is made in three grades, to be used according 
to road conditions viz 

‘Tarvia-X,” “Tarna-A‘Tarvia-B ” 

The chief use of Tarvia is for constructing and 
treating macadam roads,—to make them dur¬ 
able, smooth, resilient, dustless, mudless, water¬ 
proof 

It is also used on concrete roads, on brick pave¬ 
ments. and even on good gravel roads,—to 
smooth out irregularities, to arrest disintegra¬ 
tion, and for repairs 

“Tarvta-X" 

is alwa>s to be used when you are building a 
new macadam road, both as a binder and sur¬ 
face coating The old way in building mac¬ 
adam was to use water as a binder 

But a water-bound macadam wears out quickly 
under the prying strain of the automobile 
driving-wheels and the horses' hoofs You 
know how that strain loosens the surface, 
gnnds it into clouds of dust, makes heavy mud, 
and leaves the road full of holes 


Results and Cost of u Tarvla-X 99 

With “Tarvu-X” in place of water, you have 
a road smooth enough to dance on—resilient 
enough for rubber tires to grip on without skid¬ 
ding, or for horses to trot on without slipping, 
without dust in dry weather—without slime in 
wet weather You have a road that lasts 

The first cost of making a tarvia-macadam 
costs but little more than the old-fashioned 
macadam, but the saving in maintenance more 
than paya this difference So Tarvia coats you 
nothing' 

“Tarvia^A 99 * 

is, practically a thin "Tarvia-X,” used for re- 
coating the surface of a macadam road already 
built It is applied hot and addrgfeeatiy to the 
hfeof the road It keeps the road dustiess, smooth, 
and inviting to traffic, but its use is confined 
to certain kinds of traffic to be economical 

“ Tarvia-B ” 

is a much more widely used preservative It is 
applied cold It it thin enough to sink quickly 
into the road, yet strong enough to bind the 
surface panicles together into a dustiest, dura¬ 
ble surface “Tama-B” offers the lowest cost 


of road maintenance yet inv$h|ta^ It can be 
used effectively, for repairing and preserving 
macadam roads under varying conditions of 
traffic and situation It may even be used 
effectively on certain classes of gravel, shell and 
adobe roads 

Traffic Not Held Up 

An important point about Tarvia construction 
is the fact that traffic begins immediately after 
the road is finished—there is no delay, The 
traffic itself gives the finishing touch to the 
perfect Whole 


apeesai service Department 

In order to bring the facts before taxpayer* as 
well as road authorities, The Barrett Company 
has organized a Special Service Pep*rtuftftL, 
which keeps up to t^e impute on alt rCadsjjjh# 
iems “ 


If you will wnte to nearest office regarding ttrtd 
condition* or problems m your vkiflfty, the 
matter mil have the prompt 

engineers. TOs sc^ke U ittq for 

■ If you want bttut **£ tpd hte& fcucr/rtW 

Department can greatly u*nt you. 

MoeUrtJfy ttfusU Aidrm ifkr. 
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0*N DLYISG8 8 GRANT ON HIS FAVOR IT* CHARGER 


What Does It Mean to You? 

Dor* history mean to you the development of different form* of government? Doei it 
mean the story of preat wars and battles, or stand foi the growth of civilization in its vari¬ 
ous forms? Does it mean the reading of narratives of discovtry and adventure or the biog¬ 
raphies of the men and women who were actors in these events? hor every class of reader 

HARPER’S ENCYCLOPAEDIA 

of 

UNITED STATES HISTORY 

from 458 A D. to 1915 

coven every phase—political, educational, scientific, industrial, religious, nj, - 

of course, military and naval 


of course, military and naval 

It If efficient. No cumbersome index I 

Efficiency is the byword these days 1 
What is true of persons is likewise with a 
work of reference! It must bt efficient—it 
must be tike the trained employee—yield 
the information desired with the least ex¬ 
penditure of time and effort 
Harper s Encyclopedia of United 
States History is an “Open Book ” All 
the vast store of information in its ten big 
volumes—6,ooo pages—is open to you at 
once It is like a dictionary 1 here is no 
cumbersome index You just turn to the 
subject and the whole story is before you! 
A child can find the information—the ar¬ 
rangement is so simple 

Each subject is treated according to ita 
importance I he article is exhaustive if 
of great consequence—if otherwise, short 
You waste no time in reading unimportant 
details 

Original Documents. Biographies. 
Map*. Thrtr are Ofl prominent eou ttibutors—M 
special xrtic-lee—oniiirml ducumruui, trmtinn 
juurnnU prorLaniHtluna and narrative from orii 
Inal mimm HO rrmt orations. AO PmiidentiM 
musages and proclamation* ami 160 special pa 
pars on speoinl tnpir*—4 000 MogrmphW'a of men 
and women— 1000 lUiwtratiun*—10 color platen 
by famous artista. 

Is this not ioT 

To-day while reading ymir newspaper or mag- 
aslne or while in oomerafttion — was not aino 
topic of American History mentioned? Hmnr 
rsfetenos was mads to National Prepa mines*— 
our rights on land and sea a* neutrals—ti*c ap¬ 
plication nf the Monroe I>ocUin*— to a treaty— 
the Federal Reserve flanks or the Inrome Tax? 
Did some one ask an embarrass!u* question? 
Did you not then feel the need of an exact and 
ready sou roe for Information? If you tried to 
fathom it out of your general or narrative history 
we venture to state that you werr disappointed. 
Ordinary histories are not built the way llaa- 
pkh n Fn< t( uirwuTA nr l MT»rn flrtTM A 
Ilrwrosr is—they cannot disclose thwr in- A 

formation no n joiily 

With Hxrprr U f KctclOPSIPIA Of 
tlwmto Ht\tkn llisToar a few ■§ 

aeeoods suftioc—U h- resiths am 
exact — as against valuable 
hours spent with no certain 
results obtainable Ac- 
quin the reft n noe 

habit —if you have A 

ohlldmn — teach AF 

them Ukswue— ^ ^ 

it will dlMin- 
you 
and thorn, 
ns thor- 
oughly 

formed. ■ YfS 

HARPER^w^. v, .'“I; 
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BROTHERS 

NEW YORK Em.Ul7^^^r 


This Is ths work of lovels lists—tht 

best men that America has produced— 
new aj well as old writers and authorities. 
The contributors were choien because they 
were masters nf the period or subject as¬ 
signed to them Historians, scholars, 
statesmen, and publicists—scientists and 
specialists—men of action—are contribu¬ 
tors Here are a few President Woodrow 
Wilson, 1 yman Abbott, D D , LL D , John 
Fiske, Professor. Harvard Untvcmty, Al¬ 
bert Bushncll Hart, Professor, Harvard 
University, William Edgar Borah, U S. 
Senator. Cardinal Gibbons, Richard J H 
(lottbul, Ph D, Professor, Columbia Uni¬ 
versity, Peter Stenger Grosscup, Judge 
U S Ciriuit Court, Wayne MacVeagh, 
LL D , Lvman J Gage. Ex-Secretary of the 
Treasury* William T Hams, Ph D , LLD. 
Commissioner of Education for the United 
States John P Holland, Inventor of the 
Holland Submarine, Lord Charles Beret- 
ford, C B , Rear-Admiral, R N , Alfred T 
Mahan, D C L , LL D , late Rear-Admiral, 
U S N , Nelson A Miles, Lt -Gen , U S A. 

A new low - priced popular edition 

1* offnred at a vary low pric* Too coupon brings 
information about the entire set. and the special 
offer w« arc making This edition U New As* 

aOLLTIILT tTMAUWDOKV—> 

printed on good paper 
and bandaumcly bouud 
And iou may liave 
a lower price 
than be- 
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Finger 


By FREDERICK KUHRE . \ *' 

Bureau of Criminal tdantifioatkm, Pottos Department, City of Nsw Tovk 

Rasas f upon tho Sit K. A Wwvy 
Systom of Gasslfying ciufmi| 

A Text Booh for the Guidance of Flnmr Print Expert* and an fostruo- 
tor for Persona In ter e st ed in tha Study of finger Prints 


A Text Book for the Guidance of Finger Print Experts and an Instruc¬ 
tor for Persona Interested in the Study of finger Prints 

T HIS volume hat been prepared bv an expert on finger print** in 
res pome to the demand tor an elementary and practical work of 
instruction for those desiring to take up the study ol finger 
prints, a volume that a person of ordinary intelligence could understand 
and from which he could readily learn all of the details of the system 
In this work, which is based upon the Henry System, the author has 
explained fully and clearly the method of taking, classifying, comparing 
and filing finger prints. 

The finger print system is without doubt the best present-day means 
of making ynmediate andpositive identifications and is daily coming 
into more general use 'There is no department or business in Which it 
is necessary to make identifications, that could not successfully make 
use of the finger print system The simplicity of the system and the 
small cost at which it can be installed ts a strong factor In its favor 
The finger print system of identification is now in use m many of 
the police departments in this country and abroad The United States 
Government has adopted it and requires every private m the United 
States Army to have his finger print* taken on enlistment. 

By furnishing the authorities with the finger prints of a lost child or other penooL 
the Identity of such person can be positively determined even though they be found 
dead and disfigured beyond recognition 

The finger print system will no doubt, sooner or later, be adopted by large oor- 


Xlsctrioity 




<s v && 




tmuranoe, by banks to prevent forgery ana toe withdrawal or funds by unauthorised 
persona, by institutions, firms, departments, etc * m which the identification of 
Individuals is one of the requisites 

Finger prints is a very interesting and fascinating study Everyone should have 
some knowledge of its usee and advantages This can be obtained by a study of 
this comprehensive and authoritative volume 

fil inehss, Goth , 155 Pages, Profussly Ulustrmtsd, It Folding Flatus 

PRICE $2.00 nat 
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Indispensable to AH Nesdia* a Practical Working 
Knowledge of Automobile Electricity 


Modern Starting, Lighting 
and Ignition Systems 

By VICTOR W PAGE, II. E. 

509 (SHtB) Pagan 
295 Specially Mod# Engravings 
3 Folding Platan 

Pries $1.50 postpaid 

A SuIf^Educator on EUctrical Syatom* 
Without an Equol 

T HIS practical volume hai been written with special reference to the re¬ 
quirements of the non-technical reader desiring easily understood ex¬ 
planatory matter relating to all types of automobile ignition, starting 
and lighting systems It can be understood by any one, even without electrical 
knowledge because elementary electrical principles are considered before any at¬ 
tempt is made to discuss features of the various systems. These basic principles 
are clearly stated and illustrated with simple diagrams ALL THE LEADING 
SYSTEMS OF STARTING, LIGHTING AND IGNITION HAVE BEEN 
DESCRIBED AND ILLUSTRATED WITH THE CO-OFJBRATION QE 
THE EXPERTS EMPLOYED BY THE MANUFACTURERS. WIRTMI 
DIAGRAMS ARE SHOWN IN BOTH TECHNICAL AND NON-TRCHlW 
CAL FORMS. ALL SYMBOLS ARE FULLY EXPLAINED. This is a book 
of REAL MERIT * 
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Unique Equipment for the Unwatering 
of New York GtJr's Great 
Aqueduct 

By Robert G SkerreU 

LOH has been written al>out the varl 
ous phases of the great aqueduct 
which la to carry water from the Cutsklll 
mountains to Now lork city a hundred 
and more miles away General Interest 
has been aroused In this engineering 
project which, lu some particular* Is a 
more difficult undertaking than the l’nu 
ama Canal, but the public has been 
largely absorbed lu the structural details 
pure and simple The technical task 
however, is not that alone of providing a 
conduit for the water und then existing 
that beneficent flood to flow on through 
stone-hewn arteries for generations to 
come without further consideration 

As a matter of fact the aqueduct must be avnilubh 
for Inflation throughout every port of it and thin Is 
the engineer n defense against dcterloratiou breakdowu 
and the menace to health if not the denial of mlffideiit 
water to the ceaselessly increasing millions of the nu 
tlons Metropolis So, too from time to time -various 
seetions of the aqueduct must be subjected to one tc St 
or another, and these should properly simulate the <lr- 
< mnstances or stress* 1 * of (pa x l nmm service Because of 
these requirement* it will la* necessary at Intervals to 
unwater or drain great strife hes of the aqueduct and 
to withdraw from its tumults and shafts and plito Hues 
million* upon million* of gallons of water, and to do 
this with nil reasonable dispatch 

The engineers of the Board of Water Supply of the 
(tty of New York have made preparation for just. mihIi 
contingencies, and the drainage equipment for the 
Itondout pressure tunnel and the Hudson IU\er Blphun 
are distinctly unique They aro this because of the 
condition* Imposed aud the faculties devised to meet 
successfully these unusual eircumstnuces The Romlout 
pressure tunnel contains 30 000 000 gallons of water 
nud to drain that portion of the aqueduct the greater 
part of that water must be lifted 500 feet l Again In 
dealing with the Hudson River siphon the pumping oul 
In that case flnnlly Imposes the unparalleled task of 
raising the water from a depth of X 114 feet below tide 
level It called for some study upon the part of Mr 
T Waldo Smith the ( lib f Engineer and his able a*so 
(late* before the plan ultimately adopted was deckled 
iqwn 

There were many different schemes suggested aud 
these eventually narrowed down to the following 

(1> Use of compressed air 

(2) Automatic balling device, such as coinmonlj 
used In mines 

(3) Artesian well pumps In separate shafts 

(4) Mine sinking pump* 

(5) Pumping equipment to be located on a float and 
follow the water down 

Of these the last method was chosen because It 
promised to be the most suitable for the problem l»oth 
on account of tho minimum amount of macUluery needed 
and the cost of masonry work involved The draluage 
shaft ft the case of the Hudsou RlVer siphon is the 
exploratory shaft on the east side of the river which 
was originally driven In order to determine how deep 
It would be necessary to go In order to get thoroughlj 
sound rock for the tunnel running from shore to short 
beneath the river This shaft really form* an Integral 
part lu thu water supply sv stem At a depth of 102 feet 
below tide level there Is a connecting tunnel reaching 
hack Into the mountain for 800 feet and there linked up 
with the aqueduct extending southward to the city 

Ordinarily this shaft on the eastern shore of tho 
Hudson Is entirely filled with water, and the top of It Is 
under a “ head” of a little over 400 feet, because of the 
height of the water In the aqueduct passing through the 
mountains east sad west of the river Therefore, It Is 
necessary to cap and seal this shaft by a huge dome Of 
steel cast la one piece, This Is removed when the shaft 
Is ta be drained. But before this 1* done the water 
in thf system above this point Is allowed to escape 



The pumping boat at Jbe bottom of the drainage shaft 
of the Hudson Atr siphon It carries four 
two-stage vertical centrifugal pumps 



The gooseneck secured to the drainage pipe leading 
op from the boat In the shaft Note the crane 
and counterweight of the gooseneck 


through blow-out* until the hvel 1* brought down lo 
that of the tide Then something like 40 000 000 gal 
ions remain to be pumped out in order to drain the 
siphon and the tributary parts of the aqueduct l)lug 
below the tide level The drainage shaft has a diameter 
of 14 feet In a chamber Just above tide level 1* stoml 


h < v limb leal Ixint nr limit 1 hit* * urrlcs 
the pumping outfit It la 12 fut o hit hi 1 * 
lu diameter with a tot il ib pth of 10 fut 
and whoi bearing It* final load will have 
a freelmard of a little short of 2 % feet 
nlwve tin Hurfm* of tin watir 

Within this boat 1 h installed tin* electric 
puniphik plant with a mpiult} of some¬ 
thing like r »fi00<KH) gallons cbillv It coll 
Ijiliis two 4 slate w rtlenl e*( ntrlfugol 
pump* each pmikiwi with u dlrcitmn 
nected electric motor Thewe pumpt* dls- 
i barge into a 10 inch pl|>e vv hk h rise* 
v cri I* all> from tho miter of the bout 
lhc dlseharge pipe 1* count (tod b> naans 
of a h|m * ial j*oom m t k pljx to a small 
* hninbor from v\ hkh tbe w at* r flows 
Jiwaj Into u nnirhv ntr<nm or newer The 
manner of operating the pimqw and 
arranging the (xhaust (oiulult In Interest 
log \\ lu u tv<r\thing la riudv and the 
ojKiator or ojxrntorH in <harg» of the host im at tlnlr 
station* tlie pump* arc shirk'd and at once thev begin 
the task of removing tin water la neatli tht ho it and 
thu* promoting It* gradual doHcint Into tin shaft 
Tn this fashion the water is lowi rid aliotit 20 feet 
Then the dim barge pipe 1 m disconne* ttd from the 
gooseneck pipe which ha* followed It down and another 
20-foot length of dlsdiurgt pipe 1* Interposed in the 
lini the gooKtnexk joined to the upi* r end of the 
new section and pumping resumed Again when the 
boat ha* gone down a score more feet then the Joint 
with the gooseneck 1* broken and an additional link In 
tin ilisibarge pipe inm Mod The making and breaking 
of the Joint* 1* eflTe< ted quickly, and the pumping 
ojn rat Ions are contluin*d daj nnd night until the water 
is removed In thl* wa> from the shaft* and tunnel* 

One of our illustratlous hIiowh the pumping equip¬ 
ment at the bottom of the Hudson Rlvtr shuft nearly 
1 1 A) fi*et below the top of tin (handier and supiHirtlug 
the pij>e column which I* almoiuUIy watertight In 
working against this great hi ad the pumps have been 
unrated In scries nfti r reaching a dipth of <150 feet, 
i c one pump exhaust* into the other arul by Uds 
Ntejcup process the watir is finally raistd to the ground 
lml Some lika of the w rv hi required mu be gath 
< ml from the fact that the distharge end of one of the 
pumps rnw las a pressure of alxiut r >25 pounds to the 
square luili To prevent cuesahe Icakagi dm to this 
high pKHNure lhc engineers of tin Water Mipplj Board 
weri obliged to dc\l*c a sjicclal form of natal pinking 
for tin stuffing bo\< s on the Hliafts of the pumps Noth 
Ing suitable for the work was avallubk In tin market 
1 la jMi«tr for the <h<trh pumps and tin currtiit for 
the ehxlrii lights attadied to tin boat an supplied by 
mi aim of a la aw tabh fid from a r»d at tlu top of 
the sliaft and as the limit (k s< ends tlu m* 1 pins out the 
in in. Hsu iv limjh of tabh I he ninii or nan aboard the 
bunt are able to comniunhnle b\ telephone at nil time* 
with lhc people ala>vc nnd this <lruilt 1* maintained 
Lt\ a separute cable paved out lu uutKon with tin luuvier 
one flic shaft Is ventllnltd bv forced draught—tho air 
Im lug h d dow n b\ a turn as conduit but the di < illation 
is fui tla l stimulated bv the heat kl'*» off by tho 
pump motors 1 Ills Inducts oimullnii and stimulates 
(lie downward passage of frish air fiom tin sinfn<e 
Just before the boat run las tho lxvttom of the shaft 
aud settle* Into tlu sump m rex ( mm prov kk d for It it 
has to float tin mi lunnilnkxl weight of tin entire length 
of the dtsclmrgi ptp< It Is for this reason that the 
bont usimI in tills part of lhc aquiMlmt has a greater 
displacement than that used for similar service In the 
Itondout hi < t Ion 

f j lu lx>ut is steadied verthnllj bv minus of com rote 
UitdiH formed uimn the suiface of tlu shaft Thl* 
pnvents nnv rotnrv motion The boat with Its equip¬ 
ment can be brought to the surface again whm the 
siphon Is refilksl or It can bo hoisted out When this 
Is done tlu equipment is dismantled at the bottom of 
the shaft and raised piece bv piece The final step con¬ 
sists In bringing up the float Itself whkh weighs nlmut 
14 tons The pumping nmehinery can l>e used else¬ 
where and Is designed to he taken from place to place 
and reinstalled In other floats for the same service. 
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2 he object of thm journal if to record accurately and 
lucidly the latest scientific, mechanical and industrial 
newt of the day At a weekly journal, it it in a posi¬ 
tion to announce interesting developments before they 
ore published elsewhere 

The Editor is glad to have submitted to him timely 
articles suitable for these columns especially when such 
articles are accompanied by photographs 

The Problem of Mexico 

HE drift of events during the past few years, 
and particularly during the past few weeks, has 
forced the convUHlon that Borne day, sooner or 
later and ruther sooner thou later, the United States 
Will he driven to the necessity of bringing order out of 
the universal chaos whlth prevails In Mexico, and in 
this conmy tion wo dlrett «i>eclal attention to the article 
In the present issue ou that country, written by one who 
has made a sjxylnl stud} of the complicated problems 
of that sorely distracted laud. 

The fact that the author of tho article ts a military 
man lends particular significance to his conviction that 
the restoration of Mexico is as ranch, If not more, a 
question of civil reform than of military force As a 
matter of fact It calls for the 0 X 6 x 180 of both, military 
force being employed only in such sufficiency as would 
provide for the introduction and permanent operation 
of civil reforms. 

It ha* been predicted that tho complete conquest 
Of Mexico would need the employment of five huu 
dred thousand troops Trobablv It would take that 
number to Belglumizc Mexico, but the United States 
has neither the heart nor the wish, nor the peculiar 
form of genius for a task of that kind When we take 
hold of the Mexican problem with a firm hand and a 
definite purpose, we must act In the same spirit in 
Which we entered Cuba and the Philippines. Our policy 
and Its results In those once unhappy Islands are of 
record. The motives were humanitarian, and the splen 
did results, as given In the article above referred to, 
stand as a proof of our altruistic attitude to the Philip¬ 
pine people. 

All humanity Is actuated by the same basic Impulses, 
and of all tho emotions the love of offspring is the 
strongest and most nearly universal Hence the se¬ 
curity of the home Is the only assured foundation of 
government Our success In tho Philippines was directly 
due to the recognition of these fundamental conditions 
by those who had charge of our affairs out there It 
took but a few years for the United States government 
to bring peace after a long period of alien domination 
Compare this with the situation in Formosa, where the 
natives are still resisting Japan after all her long years 
of occupation Our success in the pacification of the 
Philippine* constitutes a high tribute to the character 
and shlllty of our officials The dishonest white found 
himself in iUllbed prison as quickly as did the dishonest 
natl\e, the self seeking American office holder was soon 
given his papers, the inefficient* were sidetracked The 
insular government, acting a* would a great Bieve con 
timmlly shaken with violence, retained only the men of 
large cullber and broad outlook, a few years of that 
strenuous administration left only the big men In office 
The Philippine occupation forms oue of the brightest 
chapter* in the history of our civil and military admin 
latration There wa* evidence of unselfish devotion to a 
high ideal—as witness the case of one Governor General 
who turned his salary back Into public works. It 1* a 
fact that, In all our years of occupation, not a single 
American official down there has accumulated even a 
small competence 

Our record In the Philippines stands as a proof 
at our good faith, which we commend to the con* 
aideratlon of the Mexicans and the smaller American 
republics. 

Should the course of events (or Destiny If you will) 
necessitate our pucifliatton of Mexico, we have not 
only the power to tnko over and administer the country 
but we have the men all well known, roost of them 
available, and few of whom would not be willing to 
undertake any personal sacrifice If called upon by the 
President There are men who have lived for years 
among Spanish speaking and Spanish thinking people: 
men who have made the trial, partially failed, profited 
by their failures and tried again. Should we under* 
take such a limited military occupation as la suggested 
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elsewhere in this lasae, there Is not a branch of the 
government which these men, rich In their Philippine 
experience, eould not direct with a minimum of friction 
and administer with supreme honesty and with a single 
eye to the ultimate benefit of Mexico 

A Federalization that Would Be Fatal 

HE Hay hill and the Chamberlain hill have been 
passed rcHjHHtlvely by the House and the Senate 
In the Senate, whore the present diplomatic con 
troversy with Germany undoubtedly had Un effect, the 
Chamberlain bill was carried with murcely a dozen 
Senators opi*>Ht*d to It, and it went through without 
a roll call This bill authorises a rigular army of 
250,000 men as against the 140,000 provided in the Hay 
bill 201 000 volunteers, and 275,000 state militia sub 
Je< t to federal (all The bill also provides a system of 
military training for students in schools and colleges, 
application for the training to be purely voluntary, with 
the understanding that all students over eighteen years 
of age by volunteering, obligate themselves to answer 
anj federal call to the colors which may be issued by 
the President during their training period 

We should feci more inclined to congratulate the 
Henate on the passage of this bill, were It not that It 
contains tho same serious defect that mars the Hay 
bill, as passed by the House In both cases, the so- 
called federal ballon of the militia, which include* 
among other provisions the payment of that body, is 
distinctly unconstitutional The Judge Advocate Gen 
eral of the army bun given it an his opinion that dls 
obedience on the part of a member of such a federalized 
militia would not constitute an act for which the man 
could bo tried by federal court martial, and this because 
of the Inevitable clash lo*tween the proposed federal and 
the existing state authority 

Under the suggested arrangement the amount appro¬ 
priated amiunllj for the militia would have to be 
Increased from the present sum of $0,0(H),000 to a total 
for the proposed militia of 275,000 of $75 000 000 Now 
$75,000,000 would build, equip and maintain three 
battle-cruisers a year, and we ask those members of 
the Senate who have voted for this section of the bill, 
whether a steady addition of three battle-cruisers a 
year to our fleet would not be a far more powerful 
deterrent to any possible enemy than the existence of 
a body of what any European army would call com 
paratlvely raw and untrained troops, for such the 
militia always ha* been and in the very nature of 
things must ever be. Let us, for example, take the 
case of Germany, whose trooi* undergo two yean of 
continuous Intensive training To her military mind 
our militia, who receive only forty-eight drills at night 
in armories and not to exceed ten days a year in camp, 
are not trained soldiers and under existing conditions 
never can be regarded as first line effectives. This 1b 
not the fault of the militia, but of the system upon 
which it has been planned and under whhh It exists 
We have the greatest regard for the militiaman as such, 
and If he is not as he cannot In the nature of 
thing* he a first-class soldier, since he lacks the 
soldier s training and experience, it is not the militia 
man's fault 

In the present defenseless condition of the country 
every dollar that is spent for defense should be spent 
to the best possible advantage Our national hUtory 
has proved that the militia, as at present organised, Is 
a force of doubtful utility, and to spend an additional 
$75,000,000 a year upon an experiment whit h ha* proved 
to bo a failure Is the iupremest folly Furthermore, a* 
wc noted in our Issue of April 15, throughout all this at 
tempted army legislation there ha* been maintained a 
powerful lobby of militiamen In Washington. Hence 
the House and the donate now stand committed to a 
paid militia with all the political abuses which will 
inevitably arise, should this element in the bills be 
jammed through the House and Senate Conference 
Committee The military propaganda in Washington, 
emboldened by Its buccoss. Would now seek to Consolidate 
itself preparatory to a fresh advance This has ever 
been the history of pernicious political movement* of 
thl* character We repeat that, unless the country 
wakes up to the sinister meaning of what ha* hap¬ 
pened, representative government itself will be threat 
oned, and the only militarism which we have to fear, 
namely, a military force using political influence to 
gain for its members special consideration under the 
laws, will not only be found In our midst, but will noon 
set itself to the task of becoming the dominant political 
power 

Universal Time 

A VINO annihilated space by means of the 
electric telegraph, man found himself face to 
face with a dally and hourly paradox. A 
cablegram leaves England at noon, and in the prov¬ 
erbial “twinkling of an eye” arrives at It* destination 
in India, The Indian operator look* at the clock Does 
It mark the noon hour? Not at all. Notwithstanding 
practically Instantaneous transmission, tbs despatch 
does not reach India until 0.30 P M. Even more 
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curious is the result of telegraphing in the opposite 
direction. A message 1* wired from Greenwich at noon 
and it reaches New York at seven o'clock in the morn 
lng of the same day—five hours earlier than it wa* 
sent I 

These statement* Involve contradictions in terms with 
which we have become so familiar that they have lost 
their strangeness. Nevertheless the contradiction* re¬ 
main When It U now in London It Is neither more nor 
lew than now in Calcutta and New York OaD it what 
you like the time remains identical. But why this 
hew llderlng diversity of “ times,” when there is really 
only one time? 

The answer Is easy We have Inherited from our 
remote ancestor* their primitive conception* of the 
time o* day, just as we have inherited many other 
primitive conceptions which, but for the mental Inertia 
of our species, would have passed into oblivion long ago 
Early man found himself provided with a ready made 
timepiece in the shape of the sun. Sunrise, high noon 
and sunset were the e\ents that marked off tho progress 
of the day The daylight period, or “natural day,” 
which circumscribed most human activities, was the 
all important time-interval Even when the ancients 
divided their daj Into hours, it was tho natural and 
not the civil doy that was so divided In Greece and 
Rome there were 12 hours between sunrise and sunset 
—hours that Mere long in summer and short in winter 
The advantages of using hours of uniform length were 
so little appreciated, that the more elaborate forms of 
water-dock, or clepsydra, were with great ingenuity, 
constructed so as to vary their pace with the season, 
an expedient comparablo In Its nalveU with the at¬ 
tempts made In comparatively modern times to con 
struct mechanical docks that should take account of 
the equation of time and keep pace with the sun-dial 
One tun imagine the perplexity in which an ant tent 
Greek or Roman horologist would have found himself 
Involved if he had traveled to circumpolar latitudes, 
where the “natural” day, at Its maximum, lasts for 
weeks or months, and ouch of Its hours " (according 
to tho classical conception of this time unit) would be 
several modern dayi in length 

But only the astronomer and the mariner have com 
pletely broken away from the parochial time-keeping 
system of antlqultj, and then only for certain purposes. 
Greenwich time prevails In the observatory, but must 
frequently lie translated Into local time Ships* chron¬ 
ometers keep Greenwich time, but ships' bells a make* 
shift local time. 

The Idea of making Greenwich mean time universal is 
not a new one When standard time was adopted in 
America there were many advocates of the plan of using 
one kind of time Instead of five The International 
Time Conference which met In Paris in 1912 declared 
that * the universal time shall be that of Greenwich,” 
and the wireless time signals of the world are now baaed 
upon this decision. 

One might hazard the prediction that the day will 
come when only one kind of standard time will be used 
throughout the world—-viz,, that of the meridian of 
Greenwich—but this does not mean that we can do 
without local time Probably the present system of 
time zones with their very irregular boundaries (de¬ 
termined in America b\ the exigencies of the railways 
and In Furope by political frontiers), could be aban¬ 
doned altogether The clock* In railway stations and 
telegraph office* might beep Identical time in England, 
India, China and America. The curious fiction of the In¬ 
ternational Date I ino could be given up We might even 
apply the nomenclature of the Greenwich clock to our 
office hours and our meal hours. It would, at first, 
seem strange to tho New Yorker to begin work at 
4AM instead of 9 A M, and dine at 2 P M instead 
of 7 PM, but ns these changes would be merely nom¬ 
inal and Involve no dislocation of hi* habits with re¬ 
spect to daylight and darkness, he would soon become 
accustomed to them. 

On the other hand there are certain purposes for 
which It is essential that the record of time shall fur¬ 
nish some Indication of the local hour angle of the sun. 
Suppose, for example) It 1* a question of dravptag a 
curve to show the daily march of temperature. The 
time coordinates of such a curve would be meaningless 
for both practical and scientific purposes if labeled la 
Greenwich boars, unless, of course, the place to which 
the data referred happened to lie qn the meridian of 
Greenwich It should be noted that the standard time 
now in vogue is also, though In a leas degree, inappro¬ 
priate for such uses, except In reference to events that 
occur on one of the standard meridian*. Indeed, for 
refined observations we need not only local time, but 
“apparent” (or sundial) time, 

Two corollaries suggest themselves. First, universal 
time has no use for ”AM.” and “PAT” The hours 
should be numbered from 1 to 24 (as they are already 
In many countries) Second, the phraseology employed 
in naming the time of day should indicate whether 
universal or local time is meant by some briefer method 
than is now availabte. 
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Automobile Notea 

44 Fat Spark* **— A great deal la written about the 
efficacy of a w big, hot spark " in producing Increased 
motor efficiency and speed, hut reduced to actual fact# 
the Increasingly hot spark from a magneto, resulting 
from higher motor apeod, la only of advantage In as 
far as It tends to dear the soot from the plugs This 
hotter spark Is the result of higher motor speed, and 
not the cause 

Simplified Lubrication — In view of comments re¬ 
cently made in this column In regard to the Innumerable 
little spots around controlling levers, brake rigging, etc,, 
which ordinarily depend for their lubrication on a 
varied assortment of oil and grease cups, carefully 
tucked away in unsuspected corners whero many of 
them are never found after the machine leaves the shop 
it la Interesting to note that an oil less bearing has been 
developed which, It Is claimed, takes care of those 
small, but Important points, and relieves thu owner of 
much trouble and worry 

A Suggestion In Preparedness. —In the discussions 
about preparedness it has l>een prominently suggested 
that a belt line road be built around the T T nlted .states, 
near the sea coast Such a road would bo of Undoubted 
value, but enthusiasts iu this direction apparently lose 
sight of the fundamental fact that either for war or 
peace, we need good roads everywhere Another lesson 
that can be drawn from the experience of I urope of 
lute Is to so build the roads that they will stand up In 
time of need If our special war roads were built by 
the average county offkiul they would probably not 
survive actual war conditions over a week. 

Motor Vehicles in War — It has been quite generally 
recognised that France waB saved, In the early days 
of the war, by the aid of motor vehicles, whi< h cnnblod 
rapid mobilization of troops and supplies to be effected, 
and since that time., in this mechanical war the uses, 
and the necessity for motor vehicles have grown to 
such an extent that it is fully recognized that the army 
that Is best supplied with transportation facilities both 
for men and supplies, easily dominates one of equal 
strength that Is not so equipped It is humiliating that 
our government Is so oblivious to the world’s progress, 
but some of our motor associations and our National 
Guards In some states, are agitating the matter of 
organising military motor transportation squadrons for 
the purpose of study and experiment 

46-Gent Gasoline — It Is freely predicted, and with 
every possibility of coming true, that the price of 
gasoline will go to 40 cents within a short time, and 
this can hardly be regarded as less than a catastrophe, 
especially at this time when business men are just 
beginning to appreciate the value of motor trucks for 
commercial purposes. This situation raises a point on 
which makers of motor vehicles have been noticeably 
silent and that la the use of heavier fuels, which seems 
to be vastly more Important than some of the improve- 
moots that have been occupying attention of late An 
engine operating on distillate, kerosene or some other 
cheap fuel would bo the salvation of tho commercial 
vehicle business, and would appear to be absolutely 
vital where the much talked of farm tractors are ton 
earned 

A Divided Exhaust Manifold —What appears to bo 
an excellent Idea Is the divided exhaust manifold that 
has been adopted by one manufacturer It has been 
more than suspected that the ordinary typo of exhaust 
manifold Is not conducive to a free escape of the gases 
a* the violent discharge of cylinder nearest the outlet 
of the manifold la likely to back up the previously dis¬ 
charged gases from cylinders nearer the dead end of the 
manifold In the design in question which Is for a 
four-cylinder engine, tho manifold Is composed of two 
separate passages contained In a single casting, which 
combine in & single outlet. Cylinders 1 and 4 connect 
with one of these passages, and cylinders 8 and 2 with 
the other, which would appear to give the gases an 
ample opportunity to establish a flow in the right direc¬ 
tion before they are broken np by an opposing discharge. 

Ignorant Drivers.—The number of furiously steam 
tag radiators to be noticed, even on the coldest days, 
calls attention to the fact that the average driver of 
a motor vehids has very vague ideas about operating 
his engine—and this la only one point in which he Is 
lacking The prevailing error seems to be in running 
with full throttle and retarded spark, a sure method 
of overheating the engine, and one which would soon 
result In disaster if the cooling apparatus was not ex¬ 
tremely efficient Even as It Is such practice does the 
engine no good, When speed is to be reduced the first 
operation is to check the throttle until there are signs 
of taQrtrtngi when the spark may be gradually re¬ 
tarded; and when increasing speed the operation is 
reversed, the spark being first advanced, followed by 
opening tfm throttle; Many a lowly motorcyclist, with 
his air fOOhd motor, could five points to the superior 
sutot&obirtst on efficient and economical driving 
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Science 

The Gilbert and Ellice Islands, lu the rndfle 

Ocean which wt re proclaimed a British piotectoiaK 
In 1SP2, have now be< u annexed to the Britlwh hmpire 
as a crown colony Tho imputation of those island* wns 
rejtorted in 1031 to bo 20,417 natives and 440 for 
el gn ere. 

The Ecological Society of America,which was or 
ganizod at the time of the Columbus mooting of the 
American Association for the Advancement of Hr lene« 
last December has already enrolled more than 200 
member* Dr Victor F Nhelford, of the University of 
Illinois 1* president, Prof W M AY heeler, of Harvard 
University, vice-pitsldtnt and Dr lorrest Shreve, of 
the Carnegie Desert Laboratory, Tucson, Ariz,, score 
tar} treasurer Tho society will bold nu annual meet 
ing for the reading of phikts, and will also orgnnlrc 
field meeting* from tlmo to time iu various twirl* «f the 
country During the present 'tear field meetings will 
be held In the ntIghborhood of Chicago in June and at 
Ban Diego In August 

War Changes in Geographic Names —It is an 

nounced in La Q< ographie that tin Irtmh admiralty 
has replaced the numerous German geographic names 
In tho trench subuntan tk inland of Kerguelen by 
names of French origin A\e Join heartll} in the wUh 
expressed by our British coutemiK»rar\ Nature that 
simitar practices may not be tarried too far Any 
change of this sort is a ijotential cause of (onfusloll, 
not to mention the expense entalltd ui*m tin publishers 
of geographical and other referent* l**>k* AVe have 
already noted in these columns several pit \ lous changes 
In names due to the war In this connection It is in 
terestlng to record that German writer* and publishers 
have almost unanimously ignored the change in the 
name of the RumsIuu uipttal to “ Petrograd ” 

The Dangers of Wood Alcohol nre just now attract¬ 
ing much attention, not onlv on the part of the public 
but also, fortunately, of legislative bodies A note In 
Public Health Reports records the progress of the cam 
patgn against this substance during the yeur 1015 The 
National Association of Retail Druggists adopted a 
resolution opposing “the use of wood alcohol In medic¬ 
inal preimratlons to be used by human beings,” and In 
favor of such labeling as would protect the public 
against Jts harmful use Two states, New Hampshire 
and South Dakota, each enacted a law restricting the 
sale of'wood alcohol and prescribing « form of label to 
t>e used. The South Dakota law debar* it* u*e in any 
food, drink, medicine or toilet preparation Intended for 
human use. Internally or externally The cities of New 
York, Chicago and Montclair N J, have adopted 
regulation* or ordinances restricting its use 

Zoological Station in British Guiana — A new un¬ 
dertaking of the New York Zoological Society Is tho 
establishment of a tropical station lu British Guiana, 
for tho study of the evolution and life histories of tho 
local fauna especially bird* Funds for the first ytnrs 
work of the station w'ere furnished by Messrs Cleve¬ 
land H Dodge Mortimer L Hriilff C J>*d}Hrd Blair 
Janies J Hill und George J Gould, while the go>em 
ment of BritlHh Guiana 1ms offered the use of Its 
botanical gardens und wild government land The 
officer* of the new station, who sailed from New York 
January 22d comprise C William Beebe enrntor of 
bird* iu the New York Zoological Park in charge, C 
luness llnrtloj P G Howes aud Donald Carter It Is 
proposed to build a bungalow nt the edge of the Jungle 
and equip it ns a lal>orntory One of the first birds 
to bo studied w ill be the boHzin (OpU'thot'omux r ri* 
of which there nre no specimens In < apt hit} 
and concerning which there ha* been mmli contro¬ 
versy One fuuctlon of the station will Iks to collect 
and forward regular supplies of living animals for the 
New York “ Zoo " 

The Growing Love of Wild Bird* among the people 
of this country Is commented ui>on in the last annual 
report of the U 8 Biological Survey Fvery where 
efforts are being made to Increase the number of birds 
and attract them to the vicinity of homos This move¬ 
ment is said to be partly aesthetic, but also partly due 
to a growing appreciation of the usefulness of birds 
as Insect destroyers. The report declares that 11 the 
Increase of interest in wild birds throughout tho 
United States during the past decade has been phe¬ 
nomenal, and organizations having for their chief ob 
Ject the care and protection of birds are numbered by 
hundreds, if not thousands” Efforts to attract birds 
to city parks and suburbs have been made by many 
civic leagues and women's clubs In order to aid this 
interesting movement the Department of Agriculture 
Issued last year two publications, entitled “Bird 
Houses and How to Build Them ” and " How to Attract 
Birds In the Northeastern United State#.” The latter 
Is the first of a series planned to cover all parts of the 
country These publications devote special attention 
to the kinds of fruit bearing shrub* and tree# that are 
Important as furnishing food for birds. 
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Aeronautics 

An Aerial Ambulance, it 1* u_i>ortod, is belug built 
b\ u ( nllfoi ill \ jiinnutin mi u ninl urmy aviator* at 
Nau Ditto < ul, him tm n p< imltted to hoc It T ndcr 
the 1 kk 1\ of tin iim opium K a small tot, vvhhh 1 h 

m fastened and lonstriiMid lhut It will 1* ImpoHHl )l< 
for the oi<upant to fall out ni mil In Hlmktn when tho 
ncroplftm Volplam* tu uulh Tt Is umhiHtood thill 
while the craft 1* on rmit< m tin h ispltal a trained at 
tendaot will he (unified to fju th*t lid to tin patluil 

A German Anti-Aircraft Gun — llu ( i rin ms are 
using nt the proHent thin i lot mm nntlnlrernil hrupp 
gun 45 tulll* nt long w hh li send* a proj, ( til. writhing 
15% kilogramme* with a mu/zh w lodtv of soo nutu* 
to a height of 4000 irn If ] s It < an 1 k> fin d nt tin t no 
of 15 round* |wr minute lln Hlirapnri *1*11 whi<h It 
fin* !n Huhl to buiHt into lij", fraguniil* Gun* of this 
t\|« n* well a* iho*f of 320 mm urc the ordnnnu 
w hk h di nd* (intend 

German Avlatlk of New Type —A now typt or 
A\infik biplam wit* recently brought down In hind tie 
French lliu* It* wing* which no longer sweep iu M 1 
hh In the miller tyi** measure 4t fett In qun with 
ft <hord of fU feet Uhe stuicturo i* of omi! hIm! 
tubing throughout The engine i* n 370 hnrst puwir 
M< rcedi-* driving a Guruda tractor The weight, emptv 
woikH out at 1000 pounds und tho u*oful load luebid 
ing armnmeut amount* to approximately 1,300 pound* 
The mathlnc is t v< eptionullv fast and has a climbing 
*l>eed of 4 000 (o 4 500 ft-et In Ilfbs n minutes. 

Fifteen-Ton Flying Boats for British Admiralty — 

The British Vdniirnltv luis ordi red 20 trlplom* Hfmllar 
to the 15 ton < uitl* living yailu which la now lielng 
computed at a plant mar Buffalo nM'ordlng to a rerent 
statement of Henry Wood house, governor of the \ero 
Cluh of America The spread of die planes of the*e 
machines will bo 133 feet and the propulsion will bo 
supplied by four 12-tv) inder 250 hor*o-i>ower motors 
An auxiliary motor will I* provided to drive a Berew 
propeller so that tho craft can be navigated at slow 
speed* on tite surface of the water 

Transatla n tic Flight by Aeroplane — It Is reported 
that Rodman Wanainnker J* preparing again for a flight 
across the A y!h nti< Oann in Hn aeroplane A jrmi 
chine fur the purjKist Is now building It Is said to be a 
giant trlplane of larger proportions than anything 
hitherto attempted mounting motors capable of develop 
Ing 1 hOO horse power The present understanding )« 
that the flight is contemplated for the early part of th« 
coming Hummer and that the pilot for the trip has not 
yet been derided upon The course too, Is still unde 
elded although It will probably be laid from 8t Johns 
N F The fact that details concerning both the aircraft 
being built and the contemplated Journey are being 
withheld from tin public renders Impossible any com 
ment on the undertaking for tho present at least 

The Cause# of British Casual tie# among aviator* 
whn a topic of keen dint uhhIoii in tho Iiouso of (4>m 
mon* recently Noel Pemberton Billing, lately elected 
on the air preparedness Issue stated that a Berlea of 
taminlths with a total of 350 died 150 woundod and 
105 missing wn» due to the Hondlug of British aviators 
to the front Jn aeroplanes which were outclassed hope 
lessly by Gcrinan machines Harold J Tennant Pnrliu 
Jiuntarv Socrctaiy of the War Otficc made com II la lory 
answers to these charge* and assured Mr Iimlartou 
Billing that he was wholly misinformed, although ad 
mitting that at pn*uit a majority of German machines 
were pi nimbly fn*t«_r than tlu hulk of the British ma 
chine* He added however that the disadvantage wns 
onlv a tem|H>rm\ on* nnd tlu mnr future would wit 
ness the Brlllnh aviator* on Huj»erlor mounts. 

Heart Action at Great Altitude# — Dr G Ferry, a 
Frenchmnn enjoying the rank of Aide Major de gc 
daunt nu Part (l illation brings forth some inti resting 
fact* regarding blood pressure at vnrlous hri^lil* In a 
recent Ihhuo of La i*rcsM Mutual whhh nre bascnl on 
careful records made during a number of flights H1 h 
conclusions uro The pulse Isnomes more and more 
rn|fid from the ground up to a height of 750 meters 
From this height to 1 250 meter* It still augments, but 
less rnpidly Al«>ve thI h liel^ht it again accelerates 
more rapidly I he iFtrlod of slower n< coloration seems 
to be explained bv the fact that between 750 nietira 
and 1 250 tm tt rs the air 1* usually calmer than at lower 
altitudes and the wind more regular Alone this height 
the cold become* a great factor In Acceleration Du<h 
time a gust strikes the aeroplane the pulse' at (derates. 
During a flight at a particular altitude the pulse re¬ 
mains constant When descent begins there is ngalu for 
a vtry short i*rtod h quickening of the pulse, due it is 
thought to the thrill of excitement experienced when 
the engine i* shut off After this the frequency fall# 
in a regular manner during a slow descent hitch 
‘event lu the descent causes an acceleration, short, 
but definite The pnl*e at the end of the flight is always 
more rapid than at the beginning 
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Automobile Dental Shop 
of the French Army 
By Jacques Boyer 

S INCF meat is the pre¬ 
dominating food of troops 
In atilve campaign accord 
lng to Front h prattle* th© 
soldiers imiHt pohrcgh either 
good t*** th or artificial ones 
lu the proper condition to 
l>erinlt of the thorough mas¬ 
tication of food. It 1 m ac 
cordtngly necessary to pio- 
vlde dental spot la 1 ltd h at tlie 
front who art tnpubb of at 
tending to (ho teeth of the 
soldiers In order that the 
numoiouH nllimntN arising 
from defective teeth iiuij Ih 
u \ olded for (lu\ Ipnw ii the soldi* rs tflUUmv 
There Ih In o]h ration a dfiital servlc* situated a ton 
Hlderable (Untune* In (lu mir of i m Ii Mrmv <*or] > M 
on tin Frtwh front usuall) % to 40 kilometers distant 
from the find line trinchcs ltut tin main difficult) In 
conned Inn with the exist lng savin 1m that the nun on 
active duty find It mldom possible to travtl bmk to the 
dental stations Mori often, dnital trmihlOH uri at 
teudfd to r»x the men (la luwhrti or hv doctors who us* 
a jmlr of romps to extent t tioubhHome to* th for want 
of dnital know ledgt and cquIpinMit Obviously sudi n 
ludlcal procedure is Inrorie* t and unfair to tlie nun 
henee tlure has long iwtu a need for a traveling dnital 
shop provided with nil llu lH'ceHsarv oqulpmnil mid a 
skilled ptrHonml following th* regiments on the mar<h 
und at all Ilmen sltunfid ns dose to the front uh 
possible 

Um e has ro*mtl) Ihiii devised hv Ihator M f.uu 
morals, ul tat lied to tin tompleimntary hospital HI of 
the Frnuh army in tin oipatlfv of adjutant nn auto 
mobile denial shop width nolvt* the problem of giviug 
proja r uttt utloii to tin dnital ailments of the soldiers 
The shop Ih known hn the i off mm th stomatotogh und 
Ih Install'd In hu aiitninnhil* bus of a standard motM 
UHOtl In the From h army Ihe Interior Is of sufth lent 
hdght to |H rmlt tin mm to stand imd Alwnit I wo 
thirds of the depth on om nidi Im occupied hv a cabinet 
toiitalulng all the iimxhhum dental supplies and Inntru 
muds and tho rnmdntng h|mioo Is devotnt to tin dental 
lultnrntory or workshop when the mediant* a) work of 
dentistry is a* compllNhed In tht former portion of tho 
traveling dmlal shop Is also Included a standard thalr 
mountwl on n platform prodded with castors so thot It 
tan Ik* moved nhoul 

Ihe roar uid of the trailing dental oftiee consists of 
au upjxr and lower half both of which are hinged 
While traveling the two halt cm are closed Wh(n the 
shop reaches Its destination the two IihImh are opemnl 
the upper one forms a roof and Ih equlp|>od with glass 
windows which act as a skylight whlU the lower one 
sup|Kirted by Hide chains and Iron rods reaching to the 
ground provides additional lloor space It will be noted 
lu the IllUHtrattons that this feature causes considerable 
space to l»e added to Ihe dental shop when the auto 
mobile Is at rest, and that the extended portion can If 
desired, bo Inclosed by uHlng cany as curtains It Is hi 
this extended |>ortlou that tlie mnvuble dental chair is 
brought where the dentist will liaye plenty of light 
to aid him in his work on the patient The accompany 
lug illustration showing th* Interior ylew of the travel 
lug dental office does not fall to dim lose the complete 
ness of the equipment 

According to ofihlul r* iH»rlH tin rolling dtntul shop 
was used for 1 S00 dnital o]>erntloim of differ* ut kinds 
during I lit month of Ortnlier, 191* not Including (Vi 
custs of purely met haulml dnillstry 1 nfor innately 
the ptrmmml of the shop only Includes Dr (jaumeinls 
aided by a dtntlst ami h medmnhul dentist hence th* 


French army 

utility of the shop Is limited in Its bcojh It would hn 
nmiwnry to multiply tin. number of automobile dental 
offins so that each unit could he deyoted to four army 
Mirim In order to rendi r the proper dental care to all 
those In need of It 

A Detachable Headlight Dimmer of Novel Deelgn 

H EADLIGHT dimmers In almost endhw variety arc 
not lacking lu these days of strict niunldpal 
ordinances lint it Is doubtful If Hny art more novel than 
that recently Introduced by an American manufacturer 
the new dimmer Ih umdi of pjrallne—a strong flexible 
and transparent material—with an expansible material 
that tit h Hiiugli our tlu outside rim of the headlight 
which holds the dimmer In place Irrespective of weather 



A headlight dimmer that may be readily attached and 
removed at will 


conditions The dimmer Is provided with n seam 
thiough the center which permits It to bo cnllnp*©*! 
when not lu use When flthd ovtr r headlight, It 
jiermltH the uninterrupted projection of the rays of the 
lamp through au ojienlng at the liottom hut diffuses 
such rays as would ordlimrll) blind the drivers of 
vehlc Uh moving in the opposite direction 

An Apartment That Travel* on Wheel* 

II1I b it Is true that in numbers the automobile 
camping out tits which have made their appearance 
in the reevnt past have not been lacking it <nn likewise 
be wild that no great dcgita. of originality has lieen dis¬ 
play id lxcc| it In a few Isolated instance* For the most 
putt the motor car camping equipments have Iveen crude 


and distinctly of the home- 
nude variety It la for this 
reason that the *o*ealled 
u automobile telescope apart 
ment M recently introduced 
by an American Inventor 
commands interest 
The automobile telescope 
apartment can be attached 
and detached from any light 
automobile chassis In 10 
minutes, according to the 
clolms of the designer Its 
total weight Is only 175 
pounds. As will be noticed 
In the accompanying lllus 
trntiona, while on the road 
the equipment is entirely In 
closed in a box like body, 
which Is mounted over the 
portion of tlie chassis ordinarily occupied by the ton 
ueau, or, In tlm Instance of a runabout or racing model 
the iwrtlon devoted to the sloping rear body or large 
gasoline tank On the other hand when at rest the 
furniture of the transportable apartment is spread out 
It Includes a comfortable folding table, provided with 
two folding chairs, nn oil stove and kitchen closet re 
plete with pots, puns and other utensils, us well as 
table ware, a closed bed which will readily accom 
modntc two persons, and a nu:nl>er of drawers for 
dotldng and other Articles, ah well qh storage space 
for baggage So cmiqi&ctly does the equipment fit Into 
the box like body that at first glance one is apt to be 
lucredulous as to whether all the articles have been 
trunH[Kirte*l by the automobile Yet a study of the 
Ulus! rut Ions reveals how Ingeniously the designer has 
fitted tlie different parts of the equipment Into the 
body 

The traveling apartment Is said to be excellent for 
light housekeepiug while on a lengthy tour Electric 
lights placed over the kitchen section and over the 
dining tuhk add the final touch of refinement to the 
profuse equipment 

The Current Supplement 

HF gla< lers that exist in various parts of the North 
American continent ure unsurpassed lu slse, pic 
turesquoness or general Interest Some of them are de- 
wrllied lu Home Amciican (Jladeia in the current issue 
of the Scientific American Svpplement No 2104 of 
April 29, and it Ih accompanied by a numlter of excellent 
illustrations. The second article on Ftonomy in Htudy 
iipIHHn* in this Issue, the subject of this instalment be¬ 
ing Educathe Imagination Field Callt s describes and 
Illustrates how telegraph Hues for maintaining com 
muuhatlon between headquarters and the uulous dl 
visions of an army are maintained on tlie battle front 
Itaf Photography tells of peculiar cbcmlud character 
iatlcB of the loaves of plants, and Illustrates some In 
terestlug experiments that may easily l>e made Lute* 
and Cements gives the formula* for a number of com 
Iiounds thut will be found of great value to the chemist 
and the physicist in their ev<r>*Uny laboratory work, 
und to the investigator generally hketrio Cooking 
Ranges in Hospitals describes and illustrates n simply 
operated equipment used where a Inrge number of peo 
plo must be fed prouiptlj economically and with a min 
iwum of labor Farm Tractois briefly reviews the his 
tory, conditions of use nnd methods of construction of a 
|K>wer Implement that must prove of vast value to the 
farmer Sfica summarlxes much information relating to 
an Interesting and widely useful mineral The Blind 
vpof describes a iiecullarUy of the eye that Is a sounx* 
of danger and width might explain tho cause of many 
accidents, both of automobiles and railroads. Other 
articles of value Include A otes on the Eucalyptus Oil 
Industry in California, Annealing I urnaces and Dangers 
of Rubber Manufacture . 
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Ai bind of Mud that Threatens 
Memphis Harbor 

T HH accompanying llluatratfon show* 
the mud tar formed In the Memphis 
harbor hy a whim of the erratic Mlftil** 
nlppi, an obstruction now occupying what 
had formerly been n deep water channel 
entering one of the inoet accessible her* 
bora along that entire waterway The 
bar, called the * mud Isle' by rlvermen 
la now estimated to contain lu round 
numbers, 5 000000 cubic varda of silt de¬ 
posit—an accumulation of several years. 
When the fact Is borne In mind thut on 
October 10, 1013, It find appeared above 
water as a small shoal nnd two years 
later emerged as a fortv acre trnct, evejn 
tually joining itself to the mainland by 
a narrow strip, the rapidity of its forma¬ 
tion can well lit Imagined 



View of Memphis harbor looking north, showing the iBland of mod that 
has recently formed 


In the fall of 1010, soundings revealed tho fiut that 
a bar was forming and as early ns 1012 Its presence 
bad become a menace to traffic A survev of the island 
mnde ut tho time when the wnfttr gage registcreM a 
twelve foot stage, determined the It ngth of the bar to 
ta 2,800 feet long Hud 000 feet uirems at its with si 
jmint These measurements were made enrlv In No 
vember, 1015 The narrow strip of water separating 
It from the mainland measured 500 feet across at that 
stage When the rlvor continued to fall and the upper 
end of tho chute pictured closed up Incoming puiket 
steamers were forced to avull themselves of the little 
remaining wharfage space 

With the gradual building up of a headland point a 
half mile above the harlior the main current of the 
strenm was deflected towards the Arkansas shore 
This is given ns an explanation of the bar’s formation, 
for the swift water, no longer following the wharf lint 
channel, permitted an eddy to form When this ot 
curred mud dei»osits by the river became Inevitable 

A plan to nssure the eventual removal of tin mud 
bar was approved and adopted by Urn Mississippi Klve r 

< mmnlmdon In recent session The Hpeclfliuilons call 
for a cannl with n fifty foot 
hnHe line to provide a 200- 
foot channel to be cut 
through this headland tract 
at an angle In line with the 

< hute along the Memphis 
water front through which 
will la dlricted the waters 
of llu Wolf and Uwwi 
liute hie rivers—two smull 
tributary streame emptying 
Into the Mississippi a short 
distnuce hImjvw the luirlior 
The proposed chuhI, instead 
of xm rinlftliitc these waters 
to enter the river at h point 
where tluy will lie oarrleil 
by the main current towards 
the Arkansas shore is ex 
pelted to utilize their force 
In keeping the harbor chute 
free of sediment nud to help 
in washing nwny the silt ac¬ 
cumulation, by restoring a 
swift current to rout the 
eddy responsible for the mud 
bar 

The cost of the project 
determined upon Is placet 
at $150,000, of which amount 
$55,000 is available Con 
gross will be asked to ap¬ 
propriate the remainder of 
the sum needed to complete 
the work, now well under 
way In the meanwhile, Fed 
eral engineers are keeping 
dredges at work, maintain 
lag a proper depth In the 
channel that remains He- 
cent high water stages may 
make this course unneces¬ 
sary 

The Kaiser aa a Draughts* 


ln-chicf of the great oat fighting machine tho world has 
evi r seen 

The above enumeration by no means covers tho field 
of his abilities—or Him11 we suy tils netlvitle*?—but Just 
hen Hiid now wt Invite the attention of our readers to 
nn extremely lute resting nproclmtlon of an original 
drawing by tho kaiser made some twenty five years 
ago ami given bv him to an \imrban friend of his Mr 
Poultnry Illgi low who us a la>y wnw a plavnmte of the 
young brothers >\ 111 him and Henry at the New Pnhiet 
Potsdam uml In Inter yeani was on terms of consider 
able Intimacy with the kaiser 

The original Is In the civ)lection of tin Naval His 
tory Hot lety which f«>r tho present Is housed Iti 
Aeolian Hall -12d street Now \ork, and It Is by the 
courtesy of the sea n tarv treasurer Mr Kola rt W 
Neeoer that wc are enabled to mako tho presint re¬ 
production In Hu Hcllmimc American 

Wt art informed bv Mr Pigelow who presented the 
drawing to the socle t\ that It was made In pouch oil 
one lulf of a Urge alien t of blotting paper which 
forim'd part of a folder pad used hv tin kulsi r at tin 
pa hue On the reverse of tin slu*et art soirnl Imw 



French Battleship “ Jaugulberry,** launched 1891 

This ship |» roprewntativ c* of the French linttlrehlp clink uh if Hie \mr isf)l Soli the hljj gun pordtlmiM tli 
tubular mllltmy musts imd the lmge KCjuurc porniolm c imijmr* qumlrilHO ml portion of main huliirj <u!>u 
Inr niflMts tumble Imhik of et< wMh th ilrawhitf l« low 


W E have all of tm heard 
about tba versatility 
of ths Kaiser—how he can 
draw, paint, compose an 
opera, give suggestions as to 
the design, execution and 
grouping of statuary* and, if 
occasion should require, aa 
fa the present war, can flU 
the posftfon ot commander 
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Reproduction of a drawing by the Kaiser 

Tb* oridaal (now In the collection of the Nivel History Society) waa made upon a sheet of blotting paper and 

aubsaquently given to an Aiuerlcau frb nd 


and strrn views of ships, on© of which Is 
(©produced In lb© corner of our engraving 
On tin opposli© half of tho she* t of blot 
ling lmis r tm more drawings nml the 
hlottnl signalim of tlu liuj* ror ‘ Wil 
helm i it to a litter written ‘A Sh 
Mm (cHti I r Hot J > Ji nit 

It should 1 m nott d that th* 1 nqipror s 
sign ilun Is In tin bottom tight hoiul 
oTiii r of thi liiwlng and tint it reads 
Ne m s 1 il Hs M It \civi ml i r is f ll 
1 hi rest of llu writing lu oin opinion jq 
in aiiotlii r hind i <*l In \ It w of the fm t 
tint tin drawing la n \ii\ dost appio\ 
imalton to tin I re in h bnths|il|» designs 

(tf lll< VlMI lS'll W l m< ‘ait Kind tlltl lilt 

kaiser would mui line ( In lint d to 
Ik.’ the m klnal design* r of tin tv pi of ship 
hen shown 

In ] if * x if of our contention \m gm an 
illustration of the J reach battleship Jnugullariv 
width was laumlud In isht and whose ihskn Hun 
fore, was piobahly well luiow n to tin (iininn Inlil 
llgiiux Hirvlci and tL’CU fore to the kn m r himself 
when this drawing wuh made \N e draw uLUntion to 
the chat nc tc tIh! l< uhiiounnllv pioJiMthig lam Ihiw In 
the drawhig to tin tubular mlllturv mastH with tlulr 
machine gimn inounteql in cue lone el tops to the huge 
square [Mirtholes to llu ellstHmlllon of tlm main hnllorv 
of four guns In feiur turrets erne forw ml oin alt and 
one on cltlur beam, and to the ixtn me tumble-homo of 
tho side n 

It is probable that tin* Kaiser nitidt this rapid jkmkII 
ski ti h of thi latest tvjK* of krone h but Hi ship on his 
blotting pad either for hls own amuse incut or to Ulus 
Irate n dcKulpttmi which h< was giving at the time of 
wbat Hit I n ml) wen doing 

The Naval Hlstoiv ^ochtv vvliUU owns the drawing 
was fcnmde*d lu l*i<rt* with tlu. object as Ktatcxl lu tins 
aitldcs of luiolpolation of ellse ove ring and procuring 
data lunmiMilptH writings and whatever mnv relate 
to naval hlstoiv sclcmc, and art and the Huirouuetlngs 
and tviariemis of si aim n In general in gmeial and 
of Xm* ri* jin seamen In par- 
tliulai, and to j»rcservo the 
h a in i b) publication or 
otlu rwlst 

J he iuIIu lion in splto of 
the (ompuriitlvp vouth of 
tlu society is already of 
grist value und full of very 
strong lute ust and during 
the pi ©sent month there 1 h 
an exhibition at Voollim 
Hull of original manuNcrliiU, 
engravings iiriuts und Isioka 
relating to Min Haul Jone*H 
Thi soiJctvs eolhrtluii in 
c lud( s tlu John 8 Harms 
Memoilal 1 ibrnrv , the 
jmjM is of John 1 rlrwMon , the 
pa pc i s of Vilndrul 1 > Me 

( Hiilev 1 s N ha haling 
his Journal of tli© 1 trn e \ 
jK*dllion to Jujutn two 
volume m of trinscilpts from 
the IhltNli VdmJrulty In 
I oneloii ot the Out Jvcttirs 
Secret letters Orders and 
Instructions Issued bv the 
V d in 1 r a 1 t y to Velmlral 
J liomas (jiavc n It \ on 
thi North Vmeriean Station 
17M and ixtnutN from tlie 
logs of ships In his fleet 
\moiig the pllhlhatlons of 
thi Kochty are tin logs of 
tin St rapls Alliance, 
\rb 1 under tin com 
runnel of John Paul Jones 
177s 17H0, the narmtlve of 
Nathaniel In mi tug nn ofii 
eer of tlm He \o)uttuimry 
Now litters and papers re 
luting to tlm cruise* of Hus 
tuvuH tomnghaui a ca]»luiu 
of the Pontiuputal Navy, 
1777 177') 

V building commltti i 
with Hon brnnklhi 5> 
UiKtscvelt VssIhImiiL Scire 
tin v of (he \nv \ as c hidr 
man has bom formiMl fur 
the purfHTsc of irecting a 
suitable home for the sm.1 
e ty nud \ trlous sites In thi 
City of Washington ur© 
at piew nt under comeld 
i ration 
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Strategic Moves of the War, April 21st, 1916 


I T In about 660 miles by land from Treblrond to Con 
HtanMnoplc, a# the trow flies mid from the character 
of tbp Intervening ground that nould be the leant ln<on 
venieut wu^ to get there, for marching la, to bo* the 
least a trifle difficult 

It t» unfortunate that the limited Hire of Ihe Sc ikn 
tific Amebk an piohlbltw I ho publication of a detailed 
map which might udequate ly rcprcHeut the cllfHculi ter 
min of the Asia Minor lvenliiHula Item 11t nll> the < utlrc 
country ofiupled by that «e«iimi of tin KiixMan army 
of the t buiahus extending fiom TrcbUund to the \Uln 
Itx of I)tnrl>ekir la forbiddingly momiruinous Near 
DtnrUklr the IlusHlan line saga ensfwurd through a 
countr) rimmed by mountains which look southward 
over the more open spaces of El Jlzciah tin flection 
comprthimled between the broad upi>er reucbiH of the 
Tigris and tho Fupbrnte*s KurdUten, soutli of RHlls 
and south of 8asu«, forms a moimntur> flat country, 
over which the Russian columns are hurrying the lash 
to tho whip 

From about fifty miles southeast of Dlarheklr, the 
loofM of the t uphrutes seem to hold the mountains west 
ward, toward the Gulf of Alexnudretto that salient of 
the Meditc rrantan which Juts so sharply northward 
Into the jieutuBuln 

But the entire ponlnsula of Asia Minor U a lattice¬ 
work of mountain range*, except for the com iteratively 
small section in the center, about fHe Tuz Gol, the salt 
lake to the southward of tho great loop of the Klzll 
Irxunk River 

Roads ary at a premium The Infrequency of high 
ways with which Russia has to contend in her major 
operations on tho main east 
era line from Riga to Bis* 
a rah la, Is as nothing In com 
parlson Tho country Itself 
affords little provender to an 
Invader It Is not profusely 
1 agricultural at best and Its 
resource# have been taxed 
already to supply the Teu 
tonic allies as much as jam 
slble This resultant barren 
ness has forced thy Russian 
armies to rely almost entire¬ 
ly upon their lines of supplj , 
and thy difficulties of the task 
must bo apparent to even the 
least studious reader 
Tho Grand Puke’s drive Is 
a magnificent venture, with 
some prospect of success—If 
tho (Vntral Empires can bo 
kept busy enough elsewhere 
to prevent the detachment 
of strong forces to oppose his 
progress In general, it Is a 
drive upon Constantinople as 

a secondary objective to the Isolation of the main Turk 
lsh possessions from the Ottoman seat of government 
But for either to be successful!* achieved, a flank 
canuot be left up In the air t and as only the southern 
flank Is movable, lnse< ured It must swing around from 
the Persian Gulf and sweep tho country before it—a 
tremendous task Alrtttdy its extremity is southwest 
of Ispahan, a section 1 h in the vl-lnlty of the Persian 
Turkish border near Khanlkin, a huudred miles north 
east of Bagdad And thy space lntei veuing between 
thcro and the Dlarheklr sector is lntervnbnl bj columns 
of troops, Hit hough, apparently in comparatively slight 
Btmigth mtrdy connecting eUmints 

It Is not Inconceivable that if tho innln Russian forces 
oiterating to tho northward manage to extend toward 
Alexnndretta, Entento forces mu* be landed at this 
point umlt r the guns of tlulr wnrshliw In the tffort 
to effect a more sjioedy coupling of the line But this 
< annul he done until there l» nmple promise of success, 
for the point is dlretMv on the main line wht re (very 
factor would fmoi tin Teutonic fort*es This Is not a 
predh lion bv an* means , It is merely tin suggestion of 
a possibility 

It will be found whtn the war la Over arwl the full 
story Is told, that one of tin masterpiece# of mllltury 
achievement to duL is ilio manner in which thy army 
of the OuuasiiH has bun supplied with food, auimuui 
tion and equipment Winn it Is realized what stupen 
dous quantities of <ommodltlen are absolutely 

mHH'Bsarv to tho verv existune of an army, what a 
force of men is ne<*eHsur\ to handle than, and the 
quantity of transportation units rtqulred to shift them, 
absolutely without assistant t from rallwavs in the 
tin ntrt of operations, some comprehension of the feat 
ma\ he had 

Tim capture of Treblxond should assist the solution 


By Our Military Expert 

of future Russian prohit ms of transportation and sup¬ 
ply Id the vicinity and for purposes of supply In that 
dreary motion a vi< Inlty may well be ICO or 200 miles. 
Roads and fiu iiitles are an scarce as that, for main 
avenues of communication 

In the tarlier davs of operations, the maps showed 
that tU* nearest railhead to tho theatre of war was St 
Kmth, in the southwestern corner of TranM auensis, 
later maps, however show that the railway had been 
extended to Sarikamlsb almost on the Turkish border 
Tills |H»int, then, toustltuted the main base of operations 
and suppl> 

From frterlkamlRh, good (?) roads lead to Erzerum 
Its fall rfuderetl the establishment of an advanced base 
there feasible From Firzcrum, the lino of communica 
tlou extended to Italburt, 00 miles south by east of 
Treblzond RuhhIhu trooite are operating in this vicinity 
at the present tbno The line of comm uni cat ions to the 
Ervlngan locality, In which Russian troops also are 
operating, came through Erzerum 

From Erzerum a detached base was established at 
Mush whhh point also draws supplies over indifferent 
roads from leaser places From Mush, the distribution 
continues in the direction of Karput and Dlarheklr 
harput la dose enough to the Eastern Euphrates to 
be served to a certain extent by that river as a line of 
supply, IMnrheklr must rely entirely upon roads over 
whhh wheeled truusiurtaHon plays 

Bitils on Lake Van, may count to a certain extent 
upon Mush for a line of communications, but there is 
another feasible avenue whh h, though tortuous extends 
through the Khan i ^ur pass northwest of Lake Urmia, 



Program of the Russian trade* la Turkey and Persia 

to the railroad at Maraud 40 miles northwest of Tabriz. 
To mold congestion of supplies and truusistation, 
trains may he run this far on the road from Tlflls, which 
WB8 projected to extend to Teheran, in Persia 
Southwest of Lake Urmia, Ushnu enjoys almost an 
opulence of position, for It la little more than 126 miles 
to Marund Lake Urmia itself offers opportunity for 
forming a long link of rapid water transisirtatlon be¬ 
tween two short hauls, at each end of the Hue This 
pluce an important road Junction, mast supply any 
forces operating In Its vkiulty with com iterative ease 
The situation In Boutin rn Iterslu is far more difficult 
The Caspian Hea must constitute the most feasible mule 
for the forwarding of supplies Landed at Rasht, in a 
wonderful protected harbor they can forwarded by 
road to tho vnllcj of tin Klzil Uzen River and to Manjil, 
thence to Kasvln width la a moat Important junction 
long since lu Russian hands 

From Ka«\In, Teheran la supplied, from Teheran, 
Ispahan And the main avenue of advance through 
Persia Is also based on Knsviu primarily for from It 
extends the road to Ilanmdnn and Kermanshah as well 
us to tho Khanlkin Pass on the border * 

Names mean little In mere black and white, but it Is 
impossible to describe the situation otherwise It will 
wtU pay any studtnt of the war to obtain a large map 
of this section nnd minutely examine It It Will discloe© 
some hint of the Miriness of the problem with which the 
Grand Duke 1ms w rootled , and it will then be no viola 
tlon of neutrality t« agree that his progress thus far 
has been a murul of scientific military accomplishment. 

The fall of Treblzond 1h of no particular moment, 
more thau the gaining of another city and control of a 
little moro territory Its capture has seemed imminent 
for some time for, with Russian domination of the 
Black Sea, the assistance of the navy rendered the 


result comparatively certain Reports to date fall to 
indicate the capture of any considerable body of Turkish 
troops, for though It is reported that three divisions, 
totaling some 60,000 men were in occupation, there Is 
no report of their taking With the sweep of Russian 
forces to the southward of Troblsond they would have 
been In Imminent danger of Isolation, and they evidently 
bad plenty of time to retire towards the general line of 
defense which lies well to the westward, toward Slvas 
and the lrmak. 

Northeast of Slvas, the Klsll lrmak River from the 
south, and the Kelkit River, a tributary of the Teshid 
lrmak which empties Into the Black Sea, form a salient 
eastward about 70 miles from tho Slvas line. These 
stream b promise to form a dlffcult line to be assaulted, 
for neither can be turned, as they approach each other 
within twenty miles at the apex of the salient The 
country closely enfolding them Is mountainous and for 
bidding, and it is unlikely that any determined stand 
of the TurklBh forces will be met by the Russians until 
these promising lines are approached. 

Tho Grand Duke has accomplished wonders from a 
military standpoint, but his hardest work lies before 
him, for the troops which oppose him are just beginning 
to reach their chosen country for defense, and the out 
come Is on the lap of the gods 

Fish and Eggs Distributed by U. S. Bureau of 
Fisheries 

F IGURES showing the distribution work during the 
mouth of February 1010, have been made public by 
the United States Bureau of Fisheries. These covered 
the species and the total 
number of flab and eggs 
The figures are Black boss, 
43 flngerllngs, brook trout, 
6,000 eggs, chinook salmon 
1,*02,600 eggs, 7,107,000 fry, 
cod, 40,248,000 fry, Grap¬ 
ple, 2,360 flngerllngs, dog 
salmon, 460,000 fry, flatshlp, 
396,479,000 fry, humpback 
salmon, 839,000 fry, lake 
trout, 8^6,064 eggs, pollack 
128,504 000 fry, rainbow 
trout, 673 400 eggs, 20,600 
flugurllugn, rock boss, 600 
flngerllugB, silver salmon, 
196,000 eggs, 94,000 fry, 
sunflsh, 9,326 fl overlings, 
war mouth bass, 160 finger 
UugH jellow perch, 110 fln 
gerllngs, total to end of 
month, 8,402,964 eggs, 572, 
311,000 fry, 32,978 finger 
lings 

The stations from which 
the distributions were made, 
and the species from each were Baird and substations, 
cbinook HRlmou, Baker Lake and substations, dog, 
huiupltetk silver salmon, Boothbay Harbor, pollack. 
Central Htatlon, hum pack salmon, Clackamas and sub* 
stations, Chinook salmon, Cold Springs, sunflsh, war 
mouth bass, Duluth, lake trout eggs, Erwin, rock bass, 
sunflsh, Gloucester, cod, pollack, Green Lake, land 
landlocked salmon eggs, LendviHe, brook trout aggs, 
Mam heater, rainbow trout eggs, Neosho, crnpple, rain 
bow trout, sunflsh, yellow perch, San Marcos, bass crap- 
pie, sunflsh, Woods Hole, cod, flatfish, Wytheville, rain 
bow trout 

Scarcity of Wood Palp fat Spain 

T HE ahoitftgc In the supply of wood pulp for paper 
manufacture in Spain and the high prices now de¬ 
manded for this product Is causing some anxiety among 
paper manufacturers and publishers. The dally press 
will probably be obliged to reduce Its consumption of 
paper Attention has been given to tho advisability of 
the governments undertaking to stimulate the cultiva 
tlon of the poplar tree, the wood of which Is preferred 
for wood pulp In Spain 

Spain imports almost all the wood pulp required for 
Its paper industries and exports to England much of 
the pine grown lu Galicia, which is highly resinous and 
not so well suited for paper manufacture as the less 
resinous pine of Sweden and Norway Experiments 
however, are to be made to ascertain if, by extracting 
the res|n, native Spanish pine can be used, at least as 
a temporary substitute. Most of the iocal paper mills, 
it is stated, can not employ rag and Jute wastes; their 
plants being adapted to wood and chemical pulps. 
Nearly an the waste material such as fiber waste, pigs, 
and bagging are exported, the United States having 
become, since the war, the leading customer 
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[ Th$ editors ore not responsible for statements made 
in the oorrespmdmoe column Anonymous communi¬ 
cations oawnot be considered, but the names of corre¬ 
spondents will be withheld when so desired ] 

Denatured Alcohol as a Substitute for Gasoline 

To the Editor of the Scientific American 
I have been much Interested In your recent arthliH 
on industrial preparedue*s, and those articles relating 
to the work of the U 8 Huronu of Commerce, but I 
have been more particularly Interested In the statements 
about the petroleum Industry, an Industry whose prod 
net, In our present complex business life, seems to bo 
of the very greatest Industrial Importance 
I am more particularly Impressed with an omission 
in the articles referred to than to anything that you 
have printed, an omission of the proper presentation of 
the facta, figures and possibilities of the denatured al¬ 
cohol industry whoso product must ultimately be of 
very great economic worth 
This branch uf industry has been dismissed with a 
few words, and, at that It received more recognition 
than seems to be accorded It by the current agricultural 
and technical press of the country 
The growing scarcity measured by tho demand of the 
lighter hydro carbons for fuel for use In Internal com 
bustion engines is being very forcibly impressed on our 
people by the marked Increase lu tho price of the usual 
fuel, gasoline, and the dally press is filled with angry 
protests directed at those who produce this commodity, 
one very prominent automobile manufacturer being re¬ 
ported as enlisting his efforts and his millions to correct 
the tendency of this necessary motor fuel to rise to a 
prohibitive figure, thoreby affecting the motor vehicle 
Industry in which he Is interested 
In ail of this outcry wo see no reference to the fact 
that denatured alcohol may bo used as a suMltute for 
gasoline, and no reference to any possibility that the 
alcohol may be produced at a figure that will cause it 
to displace the present fuel 
Our people seem to have settled dowu to the belief 
that alcohol must always remain high priced and will 
not likely be used as a substitute for gasoline until this 
latter fuel reaches a very high price, and we seem to 
have accepted the statemeut that the products from 
which alcohol Is made have a greater value us food for 
man and beast, at anything under the present price of 
denatured alcohol 

I, as a user of motor fuel, have pondered over this 
matter and have thought that we should adopt the plan 
of cultivating the sugar beet for the production of 
alcohol at they do in Europe, but when you consider the 
average American farmer, one must conclude that this 
crop as a source of alcohol la out of the question for 
the aforesaid fanner will not put the hand work into 
a crop that the production of the sugar beet requires 
But there is a crop from which alcohol can be pro¬ 
duced, that the average American farmer can grow 
according to his Inclinations and traditions and that is 
the saccharine sorghums. 

Some years ago the U B Department of Agriculture 
spent much money and made a very creditable effort 
to develop the production of sugar from sorghum, but 
from what I can remember, it was determined that the 
juice of this plant contained certain glucoakls that pre¬ 
vented the crystallisation of the saccharine matter and 
in the then known state of chemical knowledge, the 
hope of adding the production of sugar to the general 
agricultural industry of the country was abandoned 
It seems to a layman that the production of alcohol 
from sorghum would be an Ideally simple matter a 
machine of crushing rolls with a small stream of water 
trickling on thorn, a further diffusion of the crushed 
stocks in vats of tepid water, a maintenance of the 
sweetened water at the proper temperature and the 
addition of the proper ferment, the distillation of the 
liquid when the alcoholic stage is reached and the addi 
tlon of the denaturing substance, a process that might 
he carried on by comparatively unskilled labor 
I have never seen any figures on the production of 
alcohol from sorghum, but have been Informed that an 
acre of sorghum wUl produce from GO to 100 gallons of 
syrup 

The American farmer will cultivate this crop because 
it involves no new kind of labor, no hand work until the 
harvest, and I am not sure that for the production of 
alcohol there need be very much hand work the n, as the 
necessity for stripping the leaves very carefully, would 
not be present if alcohol instead of syrup were to bo the 
product 

The farmers of this country are becoming very large 
users of hydro caybon fuels for power, for cooking, and 
for the motor vehicle of which nearly every one is an 
owner op prospective owner, and the more general use 
of fgrth tractors will certainly be curtailed unless a 
low prtoatf fuel Suited to their needs is found It U the 
mofet kseMI and economical proposition for the farmer 
to produce this fhel himself, and the successful produo- 
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tlon of sorghum grown alcohol will find each farm 
equipped with a large steel tank for the storage of this 
liquid 

We have IwmonHp areas of land particularly adapted 
to the growth of sorghum, the great southwest, Kansas, 
Arkansas, Oklahoma, Texas, are states to which this 
crop will he better than gold mines The sorghum plant 
is well suited to the states named us they are some¬ 
times subject to dr> weather conditions that make the 
production of some other crops uncertain, but In all of 
tho corn states and the South generally, this sorghum 
plant Is at home and cuuld produce immense quantities 
of alcohol 

In our present more advanced state of ehemhal 
knowledge it umy not be Impossible to convert the com 
pounds in ^he sorghum syrup that prevent its crystal 
llxatlon, by some catalytic or other chemical process ns 
In the hydrogenation of tho oils to produce tho iuort 
solid fats, and thereby add sugar production to tlie list 
of products of the sorghum plant 

Some of our agricultural experiment stations should 
this season plant small tracts of tho saccharine sor 
ghum and convert the Juice into alcohol and secure data 
that may bo useful to those who may wish to cultivate 
thiH crop for that purpose 

It seems to me that there U no Mter way to bottle 
up or store away for futuie use the sun's rays during 
the superabundant season than to grow this saccharine 
sorghum, and I belli vt that when the full possi bill ties 
for the production of alcohol from this plant are prop¬ 
erly appreciated by oqr people It may well Justify tbe 
prediction that our present vitally important petroleum 
Industry may in ton yeais Trom now be relegated to a 
position of subsidiary importance 

Stanley Pike. 

Greenfield, Ohio 

Nature’s Mathematics 

To the Editor of tin StiFNTmc American 

Dr Bussell In his recent arth le, Tbe Heavens in 
April, 101(1,’ states * Dr Dowell argues 

further that tho canals form so remarkable n geometric 
network of line, shnrp straight lines that they cannot 
hnve arisen from the casual operation of natural forces 
but must be arHlhinl, and the products of great engl 
net ring skill ’—ft statement borne out by others In re¬ 
gard to Dr Lowells scusatlonal proclamation lu regard 
to the planet Mnrs 

The honey bee constructs hexagonal cells In which to 
store honey—mathematicians agree that this is the most 
satisfactory arrangement where economy of space and 
material In the object We might cite also the di Unite 
arrangement of leaves ou the stems of most plants. 
Granting intelligence to animals and plants such results 
are not due to the casual operation of natural forces ” 

In the Inorganic world, there Is, if anything a greater 
number of examples of nature’s mathematical ability 
We are told that the planets of the solar system arc 
proportionately spaced. Is there uo mathematics in 
the umnrying molecular composition of chemical coin 
pounds? To most men the geometry of crystallography 
is amazing and mystifying 

Apropos of the geometry of the Martian canals—most 
of us hnve seen mud fiats from which the water has 
all evaporated, leaving surfnee exposed to dim t rays 
of the sun May hup we have wondered at the often 
perfect geometric figures formed by the mud cracks 
Mars Is a dead parched world May we not compare it 
with the dried up mud flat, and the canals with the 
cracks? 

Is it true that nature never works with mathematical 
economy and precision? 

Boss E Bowem. 

Erie High School, Erie, Pa 

A Marked Divergence of Opinion 

To the Editor of tho Scifntific American 

Be so kind and discontinue my subscription A 8 

much as I like your puyier I am sorry to be bound to 
discontinue it Why cannot at least a scientific 
paper of your standard remain really neutral in this 
sad war? 

Your first two odlltary experts were rtally good and 
up to facts, while your present one Is not onlv dellc lent 
In history but even In gwgrnphy Its disgusting to 
notice that even ‘scientific” paper* should permit 
themselves to bo blinded by prejudice to tbe extent of 
printing some of tin things you did for example, that 
German officers should hnve believed that England was 
fighting with Germuuy Instead of against It, and tbe 
like. 

Yours trulr with regret 

(ItKY ) BEDE MATENBEHaKR, 

Freei>ort Minn 

To the Editor of the SnrNTirtc Amebioaic 

Enclosed my subscription for another year of the 
SciEiTTirzc American 1, bad meant to attend to this 
matter before, but overlooked it through carol* wm as 
You may begin with this week e Issue, for the present 
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sulwcrlptlon or If m»n convenient send the back nuw 
bera whh It I hnw mbsi d 

Let nn tak( this nppnituiillv to thnuk you for tho 
exceptional Hmdt\ ( learnt and fairness of all your 
articles dialing with Ruhjtdn rdatul to tho war. In 
su< h r< frt «hlng t outlast t*» Ibt almost universal biased 
tone revealed by other Journals Wlmt T appta c late oven 
rnon however an the Instimthp ami < It nr v lsioned 
articles dialing with tli* muni and mllltnn ns well 
as industrial pre pared m ns m our < ouiiirv liny should 
be read and tnk< n to heart b\ every good < itlzcu of the 
USA 

With the twist wishes for suu eas 1 In g tu ri nmln 
Very truly youis, 

h Mil J St HMIDT 

Chicago III 

Why Does Not the Submarine Give Submarine 
Warnings 

To the Editor of tho s<ifnttwc American 
I f the sinking of im rehunt ships without warning 
Continues the I n I ted Stabs may hi dituvn Info war 
Tf the submarine# give warning by rising to tbe sur 
face they would be sunk If the warned sbl > happened 
to be armed 

Some years ago there appeared in your columns an 
account of a submarine Ml to warn ships of the 
presence of other ships in fog Could not this bell be 
used by submarines to warn merchant ships to atop and 
thuB solve the submarine problem / 

Could not wireless also be trlul? 

F V djc Ptyste*. 

11 K 8flth St, New \ ork city 

Wanted—A Substitute for Steel Poster Panda 

To tin* Editor of tlie Scientific American 
Y ou are respectfully advised that the members of the 
Poster Advertising Associntlou consume large quantities 
of gulvnulrcd Ntecl lu the erection of poster advertising 
strut tines throughout North America Iheae structures 
hh built in J r > foot panels 11 feet high, upon which 
are dlsplnml posters advertising various commodities 
and Industries The slot] surface upon which the paper 
Is posted Is quite satisfactory in many resets, but the 
steel is very exi>ens!vo and being exposed to tho ele¬ 
ments deteriorates very rapidly An Ideal posting sur¬ 
face should be smooth and rigid and yet very light, ao 
that the fnces of the panels could be easily taken down 
and moved to new locations 

lbe purpose in writing you is to the matter to 
your attention and 1C possible to secure from you lu 
formation ns to where a desirable substitute for the 
steel panels might bo secured Perhaps some of the 
wall board manufacturers could help in this direction, 
If they could remh r their commodity water proof so 
Hint It could lie used when exposed to the elements. 
As there ure already In the I nltod States probably a 
million of these pnmls you can readily understand that 
a large market awaits u manufacturer who can fill the 
need. 

b Frost 

( hlcago III 

German Products in American Markets After 
the War 

To the Editor of the Scientific American 

The hh a seems to prevail that after the war the 
United Stub*# will be flood* d with < heap German prod 
ucts Germany first weeum! a market In re by selling 
goods made by cheap and ahuuduut skilled labor 
Laborers both skilled and unskilled, ure being killed In 
vast numbers After the war the scarcity of skilled 
labor and tin beAvy taxes which the n mainder must 
pny will make higher wages irnpcrathe Will this 
not necessarily increase the price and lessen the quan 
tlty of goods for export? There will also In some 
quarters be a prejudice against German products which 
will limit the demand and importers will be slow to 
buy goods which they cannot sell Mav not Hum con 
dltlons prevent the anticipated flood of chtHp ( t rrnnn 
goods? 

IT N JtoniNHoN 

Hartford ( mm 

Forest Wealth of Morocco 

HE presc nation and exploitation of On forests In 
the iuinli /one of Mototvo are in charge of a s|h 
clal governmental (hpintmcnt, which 1 ihs glvui par 
llciilur attention during rtn i nt years te) the working of 
the coik fuusts of Mamora These eowi more than 
500 square wilts between Rabat Hnd Me quint r The 
bark is liaivested bv natives under the sU|h rvHhm of 
forcstci s brought out fiom I ram p It is c\ [jetted 
states the Hoard of Tradf Journal that tbN forest ulone 
will product n revenue of some $NOOOOO within five or 
six years Tluit arc a number of other smaller cork 
oak areas In tin region and in other districts there are 
valuable stand# of thuva tedur oak, pint maple, 
Juni|H.r jvw and argan 8owo of these are of great 
extent and contain wugnlfkeut trevs, more csitcclally 
cedars and oaks 
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T HK totnl arm of Hi© lt« t»ul»lle of Mexico In only 
Bllghtl* loflH tlmn thnt of our iuRt of the Mis 

steslppl, not Ini lulling Durkin Tin tirrnin is varied 
Both on the oust and tin went are gmit mountain 
chain* pnndhMnk tin mum them! uniti at the Isthmus 
of TihuniikiKK. ami form a single rhlgi which eoutlnme 
on tho wistirn const to Faunma From tho isthmus to 
an met and west Mm simuwhuL north of Mixico City 
then 1 h what might In. called a Jumble* of mountains 
with Intervening \ulh>s most of which nn highly fer 
tile and well watered, a f< w Islng barren Rand 

Between the two main mountain chains from the Bio 
Grande to the foothills north of the capital Is a trl 
angulur »huiK*d plain rising on a grndunl slope to the 
southward With tho exception of an o<*cnslonaI river 
bed this plain Is a desert 

The ellninte of Mexico Is governed more by ©Uwntion 
than by latitude On the coasts and iw©r tin tut ire 
Yucatan Peninsula it Is that of tho tropics Tin re art 
■eftsons of almost continual rain the occasional bursts 
of sunlight causing tho entire country to steam Faring 
the winter moutliH the climate of the toast 
states is ixceedlugl* phasant 

Over the gruit (entral plain tho climate 
Is that of southern \tw Mi xieo and Arl 
soim 'lhe lowtr latitude makes the hi at 
of the sunlit hours more lute use, tin 
greater altitude results in g< ncrall* colder 
ulglds lurthcr south In tin duinH imijh 
uhited F©d< ral Dlstrk t and its surround 
ing states tin ih\ntton, combined with 
Uu latitude, result in a climate ummr 
passed h* that of any district In the 
world 

Of th< pcopU of Mexico at the last n n 
■us houh thing on I tlftiHii millions It was 
eat limited that 20 r emt were of pun 
Cauuislan blood I lie lxnmlnlng SO pi r 
cent wns about equally dh Idl'd lalwetii 
Indians aud mixed bloods It Is probable 
that tho dlsturlmuus of the last four 
jeers ha\o mnterlnlh Itw tied Hit pu 
cent age of pure w lilies Alniut fiO pi r (tut 
of tho people are lllltirHfe 

Kxciptlng in tho stations where foreign 
capital lias Intiruncd In the titles and 
on the griat isfntis of tin hutluiduos 
(lit methods of life art most primitive 
lhe countr* us n whole mav bo said In 
W pnutkalh undeveloped In sonu rim 
tioiiH then an tribes of Indians who lime 
never both reduced to subJuMnn though 
dmlng the la it of tin administration of 
Diaz they were mail} so Mich progress 
as has Ihm u made has him due almost 
entlreh to the i ncouraM nu ut glim b* 

Diaz to forelgui rs lo o|ku lhe country 
and to tho peonage sisttm of oomputeory 
labor This last how our was largi ly 
re*qM)nNlb1i for I)la7 s enforced rttlrement 
tompand to the t niletl states there 
an \tr\ tiw railroads and most of those 
art gowiiiuii ut owniMl their re\emu*s 
luivuur te Ing him 11 \ pledgeil Four 
lines lone the hnrdti, the most easterly 
ending at Tamplm tht most winterly at 
(lUinmiifl, aud tho two un'rnl running to 
Mexho City and tin me to Wra t rus and 
the Isthmus of Dlmiinlijns Dun nre 
s<wiiil bramh lints tapping the rich 
and thkkl* jopulnltMl states In tho rkinltv of 
tht lapltal, and a single line trusses the Isthmus of 
TihuauUpec and continues south lo tho (juatamalan 
bolder 

(mod wagon roads are almost unknown except In cen¬ 
tral Mexico Prior to the rnllroads thi old ' oamlno 
rial from Mi xteo to \era Cruz wns well maintained, 
but win n the railroad relieved them from the necessity 
the Mi \lcans permitted It to fall into disrepair and 


T IUS arii<U a pita for better understanding 
hat r bten prtpaud by one echo served (n the 
Army during the Spanish and Filipino Campaigns, 
and uho teas lattr connected for ytars with tho 
Civil Government of those islamls Hf has lived 
also among the Mexican people and ft«a made a 
dety study of that country s condition as a pat el 
lei to that existing during the first six years of 
our oriental colonial experiment fa the Philip 
pines Editor, 


now mam wm Hons nre passable onl* for jmik animnls 
from lhe foregoing It will bo plain to tho military 
nadir that the contiol of Mexico pusents today the 
same pro I dim, substantially that It presented a century 
ago It calls merely for the occupation of the toast 
iltlis Inning railroad termini and of the main routes 
of tru\el This places In the hands of the forces occu 
p>Ing those ixdnts and routes all the omumircc and 


practiiallj all tin risources of the muntn Nor docs 
Hit ocuipatlon need to 1 k, bo extended. If the shaded 
sections of Hu map wore securelv held, the absent 1 © of 
roads of am kind would permit little communication 
and no effective ootyioratkm between the sections of 
the country separated which could then be taken, 
on© by one, and reduced in detail If noewaary or 
desirable 

Each subdivision would be entirely dependent upon tU 


Own resources, not only for the daily necessaries of life 
for Its Inhabitants, but for the munitions to continue a 
campaign of resistance Nothing could enter the coun 
try from abroad especially if a reasonably effective 
naval blockade were established Tho occupation of 
the Isthmus of Tehuantepec would cut off any aid 
through C entral America Nothing would remain for 
the Mexicans except a guerilla warfare, more Injurious, 
probably, to thcli own nationals, whb would bo exploited 
for the control of the several bands, than to the occupy¬ 
ing army 

These facts illustrate the hopelessness of the present 
strife in that uuhnppv country Lacking a cohesive 
people and a common objocthe with transportation 
facilities unequal to the rapid mobilization and move¬ 
ment of un army of declshc size, it appears impossible 
for any one iKdltlcttl imrt* to subdue all its opponents 
unless the funds necessary for the equipment and sup- 
l»ort of u large arm* are made available, and the longer 
the struggle Continues the less able tire the people to 
stand taxation. 

The Mexican Army nndor Diaz was 
faiilj ©indent He established military 
zonis under control of divisional troops, 
and rnlscd a force of rumles which gave 
\aiunblo assistance In obtaining informs 
Hon and In acting as guides for the regu 
Inr troops Ilo established mllitan 
8 i hoids in which tho officers were well 
prepared for their duties His army was 
(omparaihely well equipped and was 
thorough!* disciplined All branches, in 
fnnln umiln field artillery and engl 
neers were represented, though not In the 
proportions best odajded for combined 
strike Jn nil, ho had al>ont fifty thou 
smu! i flfeitiies 

The reorganization starletl under Ma 
duo ami completed by Huerta whs along 
modern lines lhe military zones were 
dlsami Imitxl and the army organized by 
tact 1ml dh Ininas. On paper It amounted 
to oicr one hiimlml thousand men, aetu 
ally it ntvir reached a number greater 
than sixty thousand, and these were in 
ferior to Diaz’s troops in every respect, 
tlie greater part of the soldiers being 
forced into the ranks, and n large per 
«ntugo being of the criminal element 
Doubtless, however, Huerta would have 
held his own in central Mexico had he 
been able to obtain the necessary arms 
and ammunition for his men 
The Cnrrnnxn A 111a forces which over 
threw Huerta were hard riders from the 
northern plains The major portion of 
their troops were mounted Infantry They 
had a limited amount of artillery, but 
rciwrts do not Indicate that either the 
Federate or the Constitutionalists conld 
use this arm effectively And there was 
no strategy in their conduct of opera 
tlons. These partook of the character of 
minor tactics the operations of the next 
da* l**lng based upon the success or fail 
ure of the present day’s action. Xnpatn 
the Independent bandit ruler of Morelos 
also was a thorn In Huerta’s side. 

Milh the departure of Huerta and the 
following rupture between Carranza and 
Villa, there wns again a dissolution of the armed 
foreea The major portion of their Joint army re¬ 
mained loyal to Villa, who was the idol of the rough 
and ready adventurers, while the remnants of the 
old Dias army and Huerta's federate stood by Car 
ransa, at least half besrtedly But the fortune* of 
the First Chief were at a low ebb, and had Villa po* 
sewed the same genius for organisation that he had 
dlsployed as a leader of irregular troops, he might have 



C [ Hf) l |m rw*llomtl N «r* Service 


Cavalry parading In Mexico City These represent the troop* organised along 
modem military line* under Madero and Huerta 
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A rapid-fire squad of Constttntkmansts 
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eliminated his termer mom 
date 

Fortuuulclj for Ciirrnnsut 
he had tho wit to uppre< late 
the ability of the only true 
military genius that the four 
>ears of strife had de\ eloped 
among the Mexican* General 
Obregou, l oung, energetic, 
fearless nnd, Jn spite of niuuj 
temptations lojal, has sut 
ceeded In uniting tho scat 
terod frnginonts of the 
armies of the seieral dlf 
brent go\<mmeutK Into 
whnt appear#, at least, 1o lie 
an effeithe whole In spite 
of Initial defeats he forced 
the opposing faction to with 
draw from the hedtrnl IMh 
trict and then In two 
pitched batth*s routed the 
\ Ilia forces nnd destroyed 
the haiulit chiefs reputation 
for itivim ildllty And ho hns 
consolidated his advantages 
in the sections his forces 
have* outipltd It is his 
army estimated at about 
forty thousand men all ac 
iupturned to uuupalgu that 
forms the military strength 
of Mexico bwbh It la a 
verj small forte for the ter 
rltory to be policed, Its or 
gaulxatlon would cause n 
military man of Europe to 
smile Tho equlpnu nt is 
what they can get Hun 
are field guns from Fran<i 
and Germany, rifles from 
Germany, from Spain, nnd 
from different factories In 
the United States machlm 
guns of equally varied mod 
els, while the commissariat 
Is what the women camp 
followers can buj or forage 
from the country and cook 
for the men after tho day s 
march. That Obregon lias 
been able to accomplish the 
results be has Is remarkable 
It has been snW, and with 
truth, that ever} adult mult 
Mexican Is a bearer of arms 
The country has boon 11U 
ened to an nrmed cnmp 
But only uniformity of 
equipment can make a de¬ 
pendable arm) The day of 
the hastily gathered voluu 
tears, each bringing his own 
weapon, passed a hundred 
year* ago The country Is 
not self-supporting when it 
come* to munitions. There 
are (bur factories In the 
neighborhood of Mexico 
City, two for small arms 
ammimittoa (and these for 



Map of Meilco showing shaded, the areas which possess any military importance 



Ooftyriftl iBUrMtilou) Ntw« Snln 

Mexican Federal Cavalry on the march near New Laredo 



tin r rifles with which 

the niiin wiib former]} 
t (jiiIp ]h (1 and most of which 
must ht worn out) one for 
tit Id nrMlkr) ammunition, 
and tin fourth pnutlcnlly a 
itpnlr shop All are of ]lm 
fil’d tnpmllv nnd dt [undent 
ui*on machlm h nnd mate¬ 
rials lnri .1 ly imported 

Should Mexico bt mine In 
\oI\ed lu n war to dny a 
war which would (nu*e the 
(OsHuliim of shipment of 
arms and ammunition from 
tin I nited States the Inui 
tnbit i ml touJcl be easily 
anll(l|i itert It is certain 
that during tin past two 
'lenin mIh lias revtlved uotfi 
lug fiom Y uropt which 1ms 
im*d<d Its cntlr< output 
am! it Is tqimlh certain 
that the supplies she Ims 
reuhtd fiom lids country 
lm\e Iks n insuflh luit to 
nmkt up for tin wnstiiki of 
*'iii hik.Ii sporndh (am 
iwtigufin, as tht (ontendlng 
foncH ha v i undirlakin 
Small arms ihltriorute rap- 
i‘li\ lu war J he Mc\hun 
Hohlh i b prom p> shoot 
awn\ iiiimitiiilllim freely 
uml this iMpiMlaii} when 
the rfik is not dtaiietl In 
leJMginth and jmimsliati l\ 

K suits lu I 11 lb I erosion of 
tin (ton and im i ^ living in 
nt ( ui i< \ j in small Hum 
1 h i of uisuall m a in tin ir > a 
rUms bn11b s mn\ l>e dm 
as linn h to liitu < in (itc w ( i 
jams as to pom mm kstmin 
ship and dim Iplfin Vfter u 
tew n \ i i st h in \\hl< h the 
arms of 1 lu <I< ml 11 k 
wounded and tin panh 
Htihkui were abandoned on 
tin lit Id i! is doubtful If 
tin Mi vi< nns < mild put In 
hi n h i all fori i s t mnbim d 
U pro]* I h (ijlllpIK d UMI)} of 
tin h l/c now m r\ iuv, uu lei 
Oiiri ^mi 

'I In ciMintr\ 1 h hlglilv fa 
vorubh to the dihiabis 
but ouh for a di Iu\ (ik u 
Non tin (kh upatlou i>f tin 
coast cItU h is ns shown hy 
oin own \ ( rn < ru/ e\p rl 
cm ( a slnipJi m iltu Plu} 
hnu no harbor di b nsi k 
woitlh of tlu mum and no 

mm I Ik hi I/Iiik of till 
1stlmius of 1 1 biiauti ]« c Is 
little nioie of i problem if 
undi rtuki n simultaneous]} 
fioui tndi (mast lo lane 
Irate train \(iu Crm to 
itontiudcU on page 450) 
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A Msskea battery of light field guns 
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The Heavens in May, 1916 

The Great Globular Cluster of Stars in Herdules 


April 89, 1916 


F lOH two or three months past we have devoted our 
attention In the se ioIuiuuh largoh to tbt pluntts 
It Is high thne now to turn to the wlars and cuiifddir 
some lecent work that 1ms been done iijmui nlijuts 
Incomparably more remote thun un> of our planttury 
nolghlmra 

In the constellation lien tike on tin llm Joining the 
bright stars Mu (tj) and /«tu ({) (which nm> Ul found 
U]kju our map) aud about out tlilrtl of Hit w»n fiom 
the former Low aid the lntter iuqj be win a lltth ha/v 
speck of light The unaided ijp on n dark night tun 
just detect Its existence With a Ibid glass one can 
see two Hinull stars, and near them a diffused lumln 
oun mass, looking soimwlmt ns the Pi inapt cluster 
does to the naked «>( hut much smaller 

With u fulr sixed telesuipe —say of from 6 to 10 
Inches In aperture—this mass la ‘ resolved Into n 
great globular cluster of stars—very fnlnt Individually, 
but bo exceedingly numerous as to present a nmgutfi 
cent spectacle With the telcscoites the cluster 

1b a most Impressive object—the whole field of view 
being strewn thickly with countless jeoints 
of light Photogruphs of long exjeosure 
Buch as have been obtained with some of 
the larger reflectors, show even more and 
reveal a globular RKK^Kutton densest at 
the center and full} l r > minutes of oil 
I n diameter, containing about 6UU0U stars 
brighter than the 21st nmuiJMide (that Is 
than the faintest stars which urn l*o 
photographed with the grial Mount Mil 
son reflector In six or eight hours ex 
posure), and probably nuuij nmre still 
fainter mIium 

It 1 b therefore clear that vu art dull 
lng with a moat remarkable object mid 
many qutHtlona present tlnmsehos to t* 
answered—If we can 

Are these luminous points bo < b»m ]} 
crowded Into one little art a of the Hk}, 
really stars like flume whhh are more 
sparsely sown in space mar us? is each 
Individual one among Hitui a aunt And 
if bo, are they ue big and blight us our 
own buu? How fur upnrt me tln\ fioiu 
one another? And at what distante from 
us? 

Answers, In part at least to these In 
quirles are now possible though iw.ii 
two or three year* ngo they would him 
seemed quite out of reach 

The first contribution wub made h> 

Futh, who photographed the spectrum of 
the light of the cluster and found Unit 
It was of the ordinary sort crossed by 
dark lines showing that the houili of 
the light was really In star like bodies of 
loustellntlons essentially similar to the 
nun’s. 

later spectrograms made at Mount Wilson, showed 
the spcKtru of a number of the Individual stars which 
were found to la? of carious t>i>ea—ranging from that 
of Sirius to thnt of the sun—but all quite similar to 
those which uro found among other stars 

Like tho nearer stars, the members of the cluster 
dlfTir also In color—as was first shown hj Barnard by 
Comparing photographs taken on ordinary and Iso 
ihroumtlc plates This ninth r has wr\ leeentl) be*on 
made the object of an ixhnshc studv h\ Sliuplcy at 
Mount Wilson, with imporlunt results He finds thnt 
tho range hi color among tho cluster star» Is extensive 
us great ns is found among the stars visible to the 
nuked e>o Some of Urn members of the Gunter arc as 
blue ns the stars In Orion, while others art ns red as 
Vldi lmimi or even Wares, and all Intermediate colors 
nrr i» presented I rum this fact alone conclusions of 
lmuh Intt rest nmv In* drawn It has been sup]mih*m 1 by 
scural line stlicutors that there exists ft minute nheorp 
tlnn of light In hpm« of such ft nature that the blue 
light Is \Mnkcmil more thuu tin rod. If this Is so llio 
rc mote r star* should upixnr redder the farther off they 
are and hi this (.luster which Is uudoubtedlv very 
te mot* those stars w hhh, 1C uearer us would lie 
bluish while should look jdlow those which would 
otherwise bo vclhwv would seem red und those tmtn 
riillv net would have their mine ms grt atl> exaggerated. 
Mint Is while the slurs would si 111 apis'ar to differ 
fiom one anotlnr In ccibu tin rang* of color, Instead 
ot hi lug from bluish white, to rod would bo from yellow 
1 o excessively red 

Nothing of this kind is found by observation, and 


By Prof Henry Norris Russell, Ph D. 

It Is therefore rend* red very probable thnt lu the direc¬ 
tion of the iluster at hast there is nothing In space 
to absorb one kind of light more than another 

\uothcr clod in lion la of still greater Interest to the 
gene nil render It in found that the brightest star* 
are all reel or orange On pawdug to those a little 
fainter man} while* Hlars are found, und among those 
fainter }<t of the 13th and 10th magnitudes, all the 
stars arc while or at most jollowlah, In color 

\uw among the Btars whose distances we can meas- 
uie and whose, ltul brightness we can calculate, It Is 
found that some of tho very brightest are red—for ex¬ 
ample, Antures which Is In reality ubout 3 000 times 
as bright ns the sun Among the stars of brightness 
20 tn 100 times that of the sun, however the great 
majority are white Stars ten times ns bright as the 
sun are likely to be yellowish, and those of the sun’s 
brightness like tho sun Itself, are yellow, while the 
still fnlnter ouch are orange and red 

It Is onlv among the stars of greatest real luminosity 
—100 times that of the huu and more—that sturs of all 
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colors and of the sumo brightness may he found This 
makes It >er> probable thnt the brighter stars In the 
llertulcs duster which show a similar wide range in 
color are also objects of great real brightness, and that 
those somewhat fainter sturs which are almost all 
white are comparable to SlrlUH aud Vega 

Tf this Is true, the distance of the cluster must In 
deed la* enurmoua to reduce such brilliant stars to 
their apparent inconsplcunusnese Data are not yet 
available for a precise estimate, hut It appears that 
the distance must he of the order of magnitude of fifty 
thousand light years, or 3,000 million times the distance 
of the sun 

This makes the cluster a really stupendous affair— 
fiftv thousand stars, all brighter than the sun, and the 
brightest oues exceeding It more than a thousandfold 
scuth red through a region some 200 light year* In 
din me ti_r 

M Ilhln a similar distance from the sun thorp are 
prohahlv muih less than one tenth us many stars of 
equal brightness so that the stars must be much nearer 
one nmtther In tho cluster, especially In its denser cen 
trul positions than In the region of Space In which 
our Hvstcm lies Iveu so they would not be etnbar 
rassluglj close ucightwrs, l>elug separated by tens of 
thousands of times the distance whhh divides us from 
the sum In all probability the Individual stars are 
moving, each In Its own orbit around the center of the 
swurm as a whole A simple calculation show* that 
tf this Is so h single circuit would take more than a 
million j Lars—so that It Is not surprising that no rela 
tive motion has been detected among the stars of the 


cluster in the decade or two since the first accurate 
photographs were obtained. 

The Heavens 

The region of the sky about which we have been 
speaking may be found on our map east of the senlth 
and one third of the way from the bright star Vega— 
the brightest object in the northeastern sky^—towards 
Arcturus, which Is high in the south. Below Vega Is 
the cross of Cyprus—now lying on Its side—and doe 
east Is Altalr In the southeast are Opblochus and 
Serpens, and farther to the right Is Scorpio—Its head 
well up, though the tail Is barely rising Above and 
to the right Is Virgo, and lower down, close to the 
southern horlion, Is part of Centaurus. 

Observers 4n southern Florida and at points farther 
south may at this season see the Southern Cross, still 
farther south and a little west of the meridian, and 
the bright stars Alpha and Beta Oentaurl, farther to 
the onBt 

The huge sea serpent, Hydra, stretches from west to 
south, low down In the sky, with the 
Ituven perched on his back Leo and 
Lraa Major are high in the wost and 
northwest, Gemini and Auriga are set 
ting below them Cassiopeia is low in 
the north, while Ursa Minor and Draco 
are high above the Pole 

Ths Planets 

Mercury Is an evening star all through 
Mav aud Is conspicuous In the middle 
of the month, setting at about 0 05 PM 
He Is then lu Taurus about 21* from the 
BUU, aud looks a Uttle brighter than 
Aldeharan Ho remains easily visible tlU 
the last week of the month, when he begins 
to draw In toward the sun appreciably 
\enus 1b likewise an evening star, and 
Is at her very brightest—more than ten 
times as bright as Slrluii—and at the 
same time very far north—27* from the 
equator—so that she In as conspicuous as 
It 1» ]M>HHlhle for her to become 

She baa not been as prominent for 
eight warn past, nor will she be so again 
until 11124. At eight year Intervals, how 
ever, the earth und V rt nus return to 
nearly the same relative positions, and the 
phenomena approximately repeat them 
selv p» 

The planet is high In the northwest 
after dark, and remains In sight until 
10 60 P M. She is very easily visible In 
the daytime if one knows where to look 
for her Telescopically, she appears os a 
rather wide crescent, 20* across from 
horn to horn at the beginning of the 
month and 41" at Its close. At the latter 
date the crescent shape can be easily seen with a power¬ 
ful field glass 

Mars Is in quadrature with the sun on the 14th and 
crosses the meridian at 0 P M He is moving eastward 
in the sky from Cancer to Leo, and growing fainter, 
but Is still brighter than Hegulus 

Jupiter is a morning star in Places, rising about 3 80 
A M In the middle of the month ftaturn Is an evening 
star In Gemini, setting at U 30 on the 1st and 9 80 
on the 81st On the 24th he is In conjunction with 
\enus, tho planets being about 8H* apart 

Uranus Is In CapricornuH, visible before sunrise, and 
Neptune is tn Cancer, observable In the early evening. 

The moon Is new at iMdnlgfat on the 1st, In her first 
quarter at 4 A M on the 10th, full at 0 A M on the 
17th, In her last quarter at midnight on the 23d, and 
new again at 3 P.M on the 31st. She Is nearest us on 
the 19th and farthest away on the 7th During the 
mouth she passes near Mercury ofi the 3d, Venus on 
the fltb, Saturn on the 7lb, Neptune on the 8th, Mors 
on the 10th, Uranus on the 28d, and Jupiter on the 28th. 

Fbwcetoh UiuvMsrrr Omxbvatokt 

April 18th, mu 

Manufacture of Needle* in fogland 

I T Is reported that at least eight concerns began to 
manufacture needles In England during 1910, and 
that the total production of needles In that country at 
present amounts to about 280,000 per week. To the 
lay mind It would seem that the output Is out of all 
proportion to the possible demand, yet It la learned 
that the demand totals about 800,000 needles per week, 
hence the output Is Inadequate. 
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War Game—VII 

The Decisive Attack, Enveloping Both Flanks of the Enemy 

ByG uido von Horvath 


W ITH the development of the emnhat, and the In 
formation constantly gained from small reum 
nolterlng detachments, patrol* In the service of In forma 
tlon the commander mu»t make hi* decision on two 
Important question* i then- and where to deliver tho 
decisive attack 

From tho previous War Game* It will ho evident 
that In answering these two question* the time element 
la moat vital The deployment of a compam < an be 
made very easily and very quickly It can Is* pla(*ed 
in poattlon for Are action in an amazingly short spate 
of time When, however it cornea to larger bodies to 
fronts extended wider than a mile, the maneuver for 
position for a decisive action may take several hours 
Therefore, In tho present War Game, where the Blue 
detachment, commanded by Colonel K, la facing three 
battalion* of Red Infantry and one regiment of Ited 
cavalry on ft front of over a mile and a half so mo 
hour* will naturally be required to bring about the 
necessary shifting of the troop** of the First Infantry 
Brigade commanded by Brigadier General G 
The force* of the First Brigade gnlu the decision 
a* far u« the battle on Lookout Hill is concerned But 
to bring about this rosult the brigade commander must 
make hi* decision far ahead, even before 
hi* own brigade Is in actual touch with 
the enemy He must direct hi* fon-es by 
every mean* at hi* disposal in su< h ft way 
that the shifting of the troops should aid 
the teamwork of the other troops on the 
Held of battle He mu*t time c\erv move 
ment to a nicety nnd must Is* able at am 
time to know where every fruition of his 
command 1* located 
Above all, be must 
know when the de¬ 
cisive thrust must be 
delivered 

Therefore the va 
rlou* columns com 
po«lng tho force* In 
hand must be dt 
rected, while still In 
tbelr march forma 
lions towards tbo 
positions In which 
they will liave to act. 

Koads, railroads, 
boats and all other 
mean* of transport* 
tlon must be utilized 
and every effort 
made to bring about 
these maneuvers 
with as much rapid 
lty as possible 
The march of In¬ 
fantry 1* a slow procedure In addition marching saps 
the strength, and after a ccrtalu time diminishes the 
fighting capacity of the troop* lu modern tactics the 
transportation of infantry by rail, boat automobiles, 
or by any other means available, Is a great fat tor It 
offers rapid action and supplies fresh dashing troops 
and besides give* a chance to surprise the enemy 
In the problems offered In the present War Game 
we must consider the question of leadership Up to the 
time when the Flrut Brigade made its appearand 
Colonel K whs in command of the Blue troop* The 
order dated “ Norrisville, 7 June, H>—, 5 00 r M 
signed Brigadier General G, changed the situation In 
as far a* the general developments are concerned tn 
til the receipt of this order Colonel K was free in 
taking step* to accomplish the mission assigned to him 
to make a move according to his own plans From this 
time he must shape his plans to fit the orders of the 
brigade commander, who automatically takes command 
of the entire force 

The General's orders are that Colonel K shall hold 
hi* position, The arrival of the brigade will furcc a 
favorable decision Colonel K’a actions will be such 
a* will assist the brigade in the accomplishment of its 
mlftftlon With this go** the duty of informing the 
brigade commander of every matter which is deemed 
of In promoting id* plan*. 

For theae reasons, at tho first opportunity after the 
receipt of his orders, Colonel K should make an attempt 
to put himself In communication with hi* commander 


Telegraph wireless til*phone, signal or niewiongti 
serv Ice mttv la* used 

We assume at 9 30 l M June 7th, Colonel K Ih in 
cnuimunlcation with Brigadier General ( and studs 
the following rejtort 

Blue Detiic hment, laxikout 11111 

Southeast of Vrgus I arm 
7 June, It)—, 0 30 V M 

To General G 

Tho enum, with one regiment of umilrv Hire* bat 
talions of lufttiitrj uml ft ImtUry him u Lin*, extending 
w**st south went from llrnuim Creek mid Is In close 
touch with our defensive position Enemy tmtti ry linn 
been moved to right Hunk Ih hind wooded hilltop 

Layout of TUmuui Creek and Green Lake region of 
fern opportunity to cut enemy liu© of ooimnu ideation 
with their main fore* h tend to completely crush him 

To afford quick transportation for two battalions 
of Infantry I have secured two river Nbamers and 
hold them at Rrtllway Bridge southwest of Polls 
town 

Platoon of Engineers 1* at northern edge of Pine 
Forest In readiness, wllh small boats to preiscre laud 
log farther upstream. 


I shall hold my present position on l,ookmit Hill 

K 

Colon* 1 

At this time the situation is us follows 
The ndvniice trenqw of the Blues Colonel K s dotn*h 
ment did not succeed in deflating the Red advance 
troops but cm account of the distance between them* 
and the Rod main troops the Hlues have n«ooiupllshod 
their mission of holding the Pottstown bridges 

A study of the terrain will gH* Horn* interesting in 
formation Since the hiHiuko of the Rods ncrosn the 
cieek did not proceml swiftly enough to throw th* Blues 
hack and fon*e Hum across th* Ndiandnv River th* 
left wing of tho Reds composed of the infantr\ bat 
talions Is In a precarioua situation, in vl< w of the 
flanking uttnek of the Blut Infantry brigade The creek 
and tho lake are Ht tho back of the Reds. Th* only 
line of retreat for these forces In cm*, of an ov* r 
whelming attack from tin southwest would be across 
that single bridge In tuse of such an attack it Is v* ry 
clear that a retreat would mean a disaster 
Had the batter} retained Us original position behind 
the Bixler buildings it could have assisted the Infantry 
hi reaching the defensive line behind TJmcum ( m k 
and eventually would have covired the bridge so uh to 
enable these troops to retTcnt still farther to tin cdg< 
of tho Lebanon Forest A* it Is, tho Rod command* r 
mu*t have plans of a different nature. These plans w* 
shall see developed ns r-ocm as the action commences 
with the early morning light. 


General Principles for ■ Decisive Attack 

The flint obJtN t nl I h< i ohiumiLib i mid if Hit troops 
who sock to foie* it decision |s to gain Hr* mipiilmitv 
over til* eneim against whom Huy inti n«l In deliver n 
decisive blow 

In the * iiMigemeiitn of (h* two pr* vI imih Bar Giuiuh 
( olom I k has uppar* nth b* Id ha* I stiong rtsc rv* s and 
has fought n *U living a* Hon B* for* tlu surpilse jp 
pearunce of lb* R* d ta'uliv on his Haul Ills int* minus 
might Imve beeu m I on h* * 1 lug a th * Mon hut the dt 
vclupmcntH of (he coinhul changed his mind 1 rum 
now ou however It will bt bis duly to id with bis 
wholt strength toward this uul 

lhe question fire sui>erinrity win re well trained 
lr*M>ps are engaged ou Mth aid****, In a simple question 
of number rlflon and supply of ammunition Be. 
nidi b thin* two fli* direction b**conieB Important This 
lati*r is in great imasuie In the hands of the subordl 
nntc *omnmnd*rs who must s*le*t th* Ir section of the 
cih ui} front and their projwr largets Tlu command* rs 
plan for tlu decisive attack will enlighten the subor 
dlnnte command* rs as to how nnd to what degree to 
apply 111* flic pnssur* on the uuniv 

The character of tlu opjMislng <oimunndcr the enemy 
forces and their g* m rul fighting quallt} 
and tlu tc t rain all these must be 
weighed btfoic the th tails of tho nation 
art minmuni* at* d to 1 Ik subordinate 
eohminmb rs 

It is evident that as soon as the emu 
mnndt r 1ms us*d up his reserve n he 1ms 
lost his Influ* ih c ou the action lid* 
duuinulH its a matter of course, that a 
certain reserve like 
a trump card should 
be held lu hand uu 
til the time arrives 
for plav lag It Then 
however, the re 
serves should be 
thrown into tho ac 
tion w 1th all their 
lie* Is!vi force It Is 
self evident that 
whatever maneuvers 
may be made, pre 
paratory to the de¬ 
cisive attack, they 
should be made a* 
secretly ns possible 
nnd the cover of 
fered bv the ttrrnin 
should be full} util 
JjgmI I * infs uml mis 
hading actions de 
signed to deceive the 
c ih my nrc useful 
*1* incurs In both tu*ths and stratig\ History records 
mum brilliant exploits of this kind bv grout com 
maud* rs 

Th* Judicious us* of artillery wilt v* ry oft* n triable 
the infantry to close in on th* em my with insignificant 
losses Therefore the greater tlu dlfihnlihs tho in 
fantry may imve in approaching Uu uicinv the more 
fully developed should lie the fire of th* artillery 

Ilu climax of tlu combat is the assault by tin In 
fantrv assisted to III! mm list nmim n bv tlu nrtil 
It rv Tlt» Hssault of tlu major pint of tlu for** should 
Ih c om * III rate d upon mu vital point ( Sim tin tX 
planatlon of tin Hinault of a compunv of infaotrv lu 
War Gain* III } Sitings at th* well chuscn point 
means ultimate mm-cisn at all point* 

Application of Principles to th« Pr««nt Gam* 

Tlu ipplhatlon of tlKonlbal print li»l* n lo Hi* spe- 
<lal cum Is uIwmvh dlllic tilt Be for i luIi line upon Hie 
disillusion of t 111 pitsint < aim wr shall « ousldi r jer 
tain distinctive phase a with Hu Ir Inuring upon the 
print nt (ask 

lb* present probl* in is to In ing about ft decision 
by m* ans of tlu * nv* lopnu ni of liolh of ttu * m tny 
flanks this imolvis Hu march of Hu BIu* Hi Igade 
on ill* Gniitville load to i point from wlildi a deploy 
in* ul to * m elop th* emiiivs rigid flank wilt b* most 
promising 1 his march Is made al night Durkin's* 
nlToids protection but carriis llu dang* r of surprise 

* ( «Ot» tmlrtl on jiot/r 4 “ I 



Diagram fthowing indirect firing 

The gun at A can bit ths gun at B by determining Its distance and dtrortioa Tin? direr 
tlon U determined by reference to ftn agns-d vDlbu point Aiming Point insUad of hy 
rcforcnc* lo tbo points of tho compass la tbo profile the Toplar Tree is tho Almluglolut 



Situation «t 10 30 P M. Sltuntlon at S 40 A. M. 
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The music practice building for the students of the School of Music, North* 
western University, which contains 28 sound-proof rooms 


The new form of triiniuUtioii signal lamp operated by dry cells, which Is to 
replace the present acetylene type 


A Building With Sound-Proof Rooms for the 
Study of Music 

'T'HFRE has Usm <oustrut ted at Mansion Illinois a 
^ Hulmrb of f hluiM* a building whhh is lnd1eved to 
absolutely unique—flu flisl in Ilia world of Its kind 
Jt whs preceded somewhat over a ya\r ngo lij a iluap, 
wooden experimental building which turn'd to demon 
stride the pruttkiiblllLy of Ibc ldnis involved The 
presud building hnttner is a handsome two story 
structure solely intended for the studj of inusli 

Sound proof floois, partitions and ceilings form! 
warm air nntllntlon uiul hermetically sealed doors and 
windows art Katun h of the unique mush prmthe 
building for the stmhnts of the School of Mush of the 
Northwestern University The novel features of (he 
building have Iteen evolved b> Irving Hamlin Stxrtlnry 
of the School of Music Tin struttme houses 2S 
diminutive rooms each measuring « b\ 0 feet with 
ceilings 0 feet high The rooms are eminent lv usable 
for musk practice f their prncthablUtv howwir 
U onl> h> reason of the peculiar i oust nut Ion of the 
doors—a patented indention—whhli prevents the trans 
mission of Hotiml from room to room Hupp lean idl'd, of 
comsc, b> soundproof partition walls. In the existing 
music prattler building of tin sihool it had ls*en found 
that a sufficient remotfiuss of one piano from nnothtr 
to furnish (Mil n iHtor protec Mon fiom the sound of a 
nelghlHirlng piano required riHinw of at least 110 square 
foot of Hour space < oniparlng the latter figure with 
the 54 mi min fret of the rooms in the new building the 
saving in building costs is nl onee npptirt nt while the 
sound transmission Is wduccd to a minimum 
I "in dlffr n nt methods of sound initoflng tin pnrti 
lion walls lum Ihhu adopted in dlffr nut sections of the 
present music practice building In nrdti to learn tluir 
lcspective worth for future list in a Inrgtr mush build 
lug whkh It is lmjKd by tin si bool antborltIt's iiiav la> 
built In tlu future No lath or plaster upiHiirs In the 
lniildlng except in that Htdion of Hie structure where 
gypsum blocks him Ihhu used iu whkh case a thin 
coat of plnstu was applied merely to gi\i the blocks 
a smooth mufutc Otherwise one-lntli yellow pint 
sheathing has Ihhu used coviml with burlap the latter 
in some Instances is glued to th< wall and in others 
inertly hung taut In the nummr of tuixstrlod walls 
'I lie windows of the building are douhlt the inside 
window Is liermeticully sealed, while tin outside one 
Is hinged outwardly for convenience In cleaning Vt a 
dlstuiee of 25 feet from the building, it is said that the 
2K pianos when in use can hardly be heard thus amply 
prot* cling the ju Igliborlng preqs rty from sound 
inti union 

\ cntllation ]h effrefr'd b\ lntnsliuIng nir from out of 
doors at a nt mur Uu rmif It passes through a 
dint to the hast 

incut through__ _____ 

heating culls 
a spray 
and thence 

pipes to 
the top the 
lu each room A 
unt lu tht hast A * 

boa id bads tlu air 
an 

pl|ie to the attle ^^^B 

escape 

tiuough a roof on g ^Bj 

tllator In /^B 

piping / ^^^B^B 

srstem pn cents / 

intercommunication I 

of sounds between \ 

traiuo halls ► " 

corridors are 
boated directlv by 

Itcuui radiators. Telephone Instrument of the desk \ 

but the practice fitted with meter 


looms reei 1 \c nil tin lr heat air and moisture through 
tin Mutilating sy sti m 

Tlu. mush prinfho building is of mottled red brkk, 
shingled roof, and Is two stories in height, occupying a 
ground space of 2H by 5 r l feet The interior woodwork 
is of birch in the natural color, the walls being covered 
with buff grin burlap The doors simulate the so-called 
sanitary flush doors, two of that kind % Inch thick 
being fnslmed together by menus externally invisible 
with a % Inch spuie Icetween , the space in part occupied 
by sound-di ndenlug quilt and In part by the hermetleal 
sealing mechanism Tlu doors are bo constructed that 
a downward push of the handle closes forcibly the 
crack lietwetn door and threshold, while the outer end 
of a finger engaging with n enm, pushes the door un 
falllngly and forcibly ngnlnst felt mounted Btop mould 
ingH nt the top and free edge of the door, in a word 
the door when closed practically makes the wall a 
continuous one One fourth of the basement only is 
excHViiled for heating and ventilating machinery The 
steam supply comes from the general heating plant 
of the i nlversity the cost of the building was 10 
cents per cubic foot 

Measuring Telephone Service With Meter 
Contained in Receiver 

A TFIjU'HONK receiver 1ms been invented by a real 
dent of Webster Uty, la which lias as its main 
feature a sjieclnl meter contained within the case and 
serving to register the actual time the instrument is in 
use The ran her may b« attached to any type of 
stnmlnid telephone equipment in a few moments’ time 
The meter contained within the receiver case consists 
essentially of a size 1(] seven Jeweled watch movement 
that counts minutes up to 0000 Win n the receiver is 
placed to the ear nothing is heard until n button located 
on tin sldi of the receiver case Is depressed This 
winds the watch movement starts It and connects the 
iiiHtninu nt to the line previously the me ter lias been 
set by meniiH of a sc t screw for any length of time 
fiom 11n ch mimiliH u|i to five minutes, and at the ex 
pJridbm of the time limit the instrument is dlscon 
incit'd from tin line If it 1 h thin desired to converse 
for a longer period Jt In ntHessarv In nltuso the button 
and di press it again The meter registers as low as 
om tenth of a minute und the jierson calling up jmys 
only for the length of time lie uses the service 
It is believed by the Inventor that the mvv meter will 
have a marked effect on the telephone service mid con 
dltluiiH of the present time since it is claimed that tho 
use of the device will eliminate about 75 per cent of 
tho waste of time lu telephone truffle Lach telephone 
HubBuIbcr will be ms brief and as business like in his 
conversation us ismslhle The batteries of the tekpheme 



CVmsnt-te«<lng bows mc«S by the Bereea of Studarde. Th« », "* «np bt 
M ptneli, ae two of which ere of the aone eeaieat 


avateniH will alwavs be In good condition liecause they 
will be used and not abused As a whole, tho changes 
that are expected as n result of the employment of the 
meter will, Jt 1 b expected, result in making telephone 
systems—the metropolitan Bystems which have already 
reached a high state of efficiency nro naturally ex¬ 
empted—many times more effective than under present 
conditions 

The New TrUndulation Signal Lamp of the 
U S. Coast and Geodetic Surrey 

By E. G Fischer 

T HE Btate, county and city surveyors must look to 
the nationnl government for the exact geographical 
positions upon which to base their respective survevt*. 
The duty to establish and furnish these positions de¬ 
volves upon the Lnited Htatcs Coast and Geodetic 
Surv ey 

Tho geodesist determines astronomically with the 
greatest possible exactness the longitude and latitude 
of selected principal points, suitably dlBtributed over 
the whole country The geographical positions of the 
many places between theso principal points required are 
ascertained most accurately and economically by means 
of what Is called triangulation A rough, preliminary 
or reconnnisanrt survey reveals those points which ore 
interv islhle ami most desirable as to distance and other 
characterisdcs, to form the comers of connected trl 
angles brom the measured length of one side of a 
suitably selected one of these triangles and the angles 
of nil the lutercouuected ones the exact latitude and 
longitude of each point 1 b computed. 

Though the general principle employed in the me as 
urement of these angles Is the same ns that applied In 
tho survey of a railroad, a farm, etc, the great distance 
betw'ocn the points varying between 10 and 100 miles 
and over, requires not only the use of specially large 
and refined Instruments, but also a special means of 
making the point visible to the olmerver This latter 
1 b now done In day time, by reflating huu light to the 
observer from a mirror placed accurately over the 
point and at night by means of a Bpeclally constructed 
ncotyUnc lamp 

It is apparent that distances of tho magnitude men 
tloncd can be penetrated by either means only under 
favorable weather conditions, and that many days dnr 
ing the season aro lost even when the atmosphere is 
only slightly clouded by smoke, fog, etc. As the 

(Conclude# on pogo 450 ) 

A Home Built With Fifty-Six Varieties of 
Cement 

rpHE Bureau of Standards Is now conducting an in 
1 teresting experiment In mder to ascertain the wear 
Ing properties of various mixtures of cement For this 

purpose there has 
been erected a long 
building the side* 
of which are com¬ 
posed of 48 panels, 
each panel about 
12 feet in height by 
14 feet in length, 
while the ends 
have each four 
panels, thus the 
entire building 
represents a total 
of 56 panels made 
of as many differ 
ent varieties of 
cement. In each 
instance the com 
position Is plas¬ 
tered into place In 
tho same manner as 
It would be In com¬ 
mon practice, and 
k a ad s r da, H* walls lomgrist {OtmchHfes cm peg# 
the asm emit ut) 
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How the War Put One American 
Engineer to the Proof 


Twenty months ago, probably not one business 
man in this country realized that certain well 
established ideas would shortly be put to the hard¬ 
est test m history. 

In the light of this war, the world that prided it¬ 
self so on being practical turned out to be full of 
theories. 


Nowhere in business activity has theory shown 
Itself so strongly intrenched as in motor truck 
engineering 

Everybody had long foretold that the next war 
would be a gasoline war. 

Everywhere in America it was assumed that in 
event of war an army could simply take over the 
output of commercial truck builders 

In the unsparing test of war service, this theory 
falls to the ground. 

Heavy weight, constant work, the unexpected, 
were always Showing up the weak spots of a truck 

But trucks like the Schmeder busses and delivery 
wagons of Paris, built to meet war department 
specifications, with a possible war m mind, are 
still running after nineteen months of war service 


It is logical that the engineer who designed the 
Locomobile, the first Amencan-bmlt car to win 
the Vanderbilt Cup, should also be the man to build 
the American business truck that takes rank 
in war service with the European trucks built to 
war department specifications. 

This engineer is A L. Riker, Vice-President and 
Chief Engineer of the Locomobile Company of 
America. Mr Riker was first president of the Soci¬ 
ety of Automobile Engineers, and was chosen by 
his fellow experts of the Society to represent them 
on the United States Naval Consulting Board, of 
which he is Chairman of the Committee on Internal 
Combustion Motors 

A. L Riker is an engineer who has always re¬ 
fined to be limited to the conventions of his science, 
and has insisted on living in close contact with the 
business world and its problems. 

He began his intimate study of motor truck 
tr a nsportation in the business world in the early 
days of the automobile 

The trucks he designed and built fifteen years 
ago are still running 


Mr. Riker’s latest achievement is the new Riker 
Truck, a war-tested truck, a truck developed 
from the lessons of the war, designed by A L 
Riker and built by the .Locomobile Company of 
America—unquestionably and incontestably the 
best built truck in America 
For the first time in American industry, an en¬ 
gineer has provided for the business men of this 


country a motor truck designed to hold up in un¬ 
sparing service and unexpected strains 

A truck that is good for war service is ideally 
good for business purposes 


The Riker Truck is the best built truck in 
America. 

The Riker Truck has a frame of chrome nickel 
steel, as against the structural steel usual in truck 
practise. 

Its engine bed is government specification 
bronze, instead of the aluminum ordinarily used 
This is the only bronze engine bed ever put into a 
truck. 

Its springs are of siheo manganese steel—no 
better truck springs are made either in America or 
abroad 

Its transmission gears are of chrome nickel 
steel, its propeller shaft of chrome nickel steel, 
its driving axles of chrome nickel steel 


There is more high grade material in the 
Riker Truck than in any other truck built in 
America 

A Riker Truck will go further, carry heavier 
loads, do its work with less tire cost, less up¬ 
keep and depreciation than any other truck of 
the same rated capacity 
The pnee is about the same 


Engineers, Industrial Men, Superintendents of 
Delivery, Traffic Managers, Students of Technical 
Schools and Colleges, are invited to inspect the new 
Riker Truck, and see Mr Riker’s application 
of engineering principles to motor truck de¬ 
sign in America. 

The Riker Truck is on display at all our Branch 
Houses, located in the leading industrial centers of 
the United States as follows* 


New York City 
Boston, Mass 
Chicago, Ill 
San Francisco, Cal 
Philadelphia, Pa 
Los Angeles, Cal 
Seattle, Wash 
Cincinnati, Ohio 
Oakland, Cal 
Baltimore, Md 
Washington, D C 
Pittsburgh, Pa 
Kansas City, Mo 
St Louis, Mo 
Minneapolis, Minn 
Bridgeport, Conn 


Sixty-first Street, next to Broadway 
700 Commonwealth Avenue 
2000 Michigan Avenue 
230 Fulton Street 
Twenty-third and Market Streets 
Pico and Grand Avenue 
600 East Pike Street 

• 911 Race Street 

• Twelfth and Hamson Streets 

. 107 West Mt Royal Avenue 

1124 Connecticut Avenue 

• Euclid Avenue and Baum Street 

1833 McGee Street 
3033 Locust Street 
1416 Harmon Place 
Seaside Park 


LOCOMOBILE COMPANY OF AMERICA 


BRIDGEPORT CONN 
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LEGAL NOTICES 



INVENTORS Invited to communicate 
» A Co , * 


j 233 New York* 

“ t*snm 


with Muon 4 w , *o# aroNwty.r . __ 

or ASS F Street, Week Inn ton DC In reimm 
toMiurlng valid patent pmte« tlon for their 
Inventlooa Trede Merit* and Copyright* 
rcflRi««l Deeign Peteate end Foreign Pet* 
ente fcre\Urd 


A Free Opinion a# In the prntwhlc patent 
ability of an Invention will la* readily given 
to anj Inventor rurnmhinir u* with a »n*kl 
or akett li Hint a brief de*crlptlon of tlie 
dev Ire in question All comm unlrat Iona are 
alrUUy confl It ntial Our Head Boole on 
FntcntM will la* *ent free on request 


Our# i# the Oldest atfenc/ for securing 
patents It was established over seventy 
years ago 


AH patents secured through us are de¬ 
scribed without cost to patentee In the 

3 c lea title American. 


MUNN A CO. 

Ul Broadway F w h m tli Mlg New York 

iraae* Office *26 F Str~t, WmM*tton. D C 


Annual Subscription Rates for the 
Scientific American Publications 

Subscription one \e*r $3 00 

Foetage prepaid In foiled Ktatee and possreelons, 
Menoo Cube and Panama. 

Subscriptions for 1 orntgn Countries, one year 

postage prepaid $4 flO 

Subscription* for Canada postage prepaid 3 7fl 

Tha Scientific American Publications 

Scientific Amorloan (eetabUslied 1845) $3 00 

Scientific American Supplement <established 

1870) 5 00 

The combined subscription rates and rates to foreign 
ooontrise, including Canada, will be furnished 
upon application. 

Remit by postal or express money order bank 
draft or check 


Classified Advertisements 

Advertising in this column Is 75 cents a line. No less 
than four nor mors than 12 fines accepted Count 
aeren words to the line AU orders must be accompanied 
by a remittance 


BUSINESS OPPORTUNITIES 

WILL GIVE HALF INTEREST In several good 
Inventions and option balance to responsible parly 
who will pay Cor patenting came Address Option. 1 
Boi 77* New York Wiy 

EXPERIMENTAL WORK. ETC. 

INVENTORS EXPERIMENTAL WORK a specialty 
madblnea, devices, and models perfected and Mill Long 
experience insures best results st modwau oust L 1 
Darby I$0 Mulberry Street Newark. N 


TOR SALE CHEAP 

•0I15O FEET 3 STORY FACTORY BUILDING— 
two acres of ground paved street, and ear Une— Penn 
sylvan Is 1*1* aud R A O R H Address, Richland 
Realty Co Mansfield Ohio 


MOTOR CAR A6KNCY WANTED 

INFLUENTIAL FIRM with tans capital In British 
colony destra tha sole agency for serviceable motor car 
on the lines uf the Ford or Haxon For particulars address 
J Walter Thompson Co 44 East 3*181 New York N Y 


PATENT FOR RALE 


‘uspldor ( 

693 Something entirely new Fur further particular* ad¬ 
dress W J Uhramee, A radar ho Oh la. 


HANDY MAN'S WORKSHOP AND LABORATORY 

Compiled aud edited by A Russefl Bond. 0x8 1-4 Inches, 
(loth 407 pages. 370 Ulustmtkma. $2 00 
A compilation of hundreds of valuable suggestions and Ingen 
toes ideas for tha meohamo and those mechanically inclined 
Tbs r questions are praetnml and the solutions to which they 
refer are of frequent occurrence. It may be regarded ss the 
bast collection of ideas of resourceful men published 

Munn A Co inc Woolworth Bldg , New York 


firir&oocls 

Founded by Max Jaterhuber 
\n 1899 

Recognized by the foremost 
wholesale and retail merchants 
as the standard authority on 
textile fabrics, their fashions, 
colors and dibtrtbutton It pro¬ 
jects and illuminates all import¬ 
ant subjects pi rtainmg to the 
trade, and con tuns more inter¬ 
esting and cleverly written 
sketches and artwles than any 
other publication m this line 
It is the medium through which 
the brainy men of the trade 
prefer to speak 

Subwipfipo prkfi, $3-00 • yw For*n, *4.50 

DRY GOODSPUBLISHINGCO. 

1U-121 WEST SU STREET, NEW YORK 


The New TriangnUtion Signal Lamp 
of the U S. Coast and 
Geodetic Survey 

(Concluded /row pdffo 434) 
txp<.n»e to initlutnlu the pnrty, which 
amount* to from $50 to $f!0 per day, gots 
, on whether nliHcrvutluna ure made or not 
| It whs 1bought that alliances in ilium 
iimtiug devices ninde since tho lamp now 
used was adopted might l>e utilized to 
lmrooHi considerably the Inn nutty of the 
light directed to the obaeiver, mid thorebv 
lmrcnw the number of observing nights 
hxptrlimnts made with calcium light 
luoduced by Hie oxv iiretvluie flume 
showed this form of lUuuilnation to la 
ini |>1 ii( tl< able hi reason of the eoBt and 
hulklmsH of the apparatus necessary 
lho storage cell was studied with the 
\hw of using olectricltv as ft source of 
light Its cost and weight nnd the dlffl 
(tilths connected 1th Us maintenance 
\ure found to la' Uxo greut The thatrh 
Mix rntor 11li the necessary prime motor 
was nirefully studied, tried cxpeil 
mi utnlh aud found to be too heu\y fur 
transporting to difficult stations and 
doubtful as to continued ftiid unfailing 
service 

Ihe rt'Hult of n series of tests of diy 
cells, width are readily divisible into 
loads suilahlc for (.limbing difficult ns 
cents however warranted the design and 
construction of two new lamps Ihe use 
of which undoubtedly will increase the 
present numlier of observing nights i>er 
montli by nt least 25 per cent 
Th« main pnrt an ordinary automobile 
headlight is sultnhly mounted for direct 
lug In the horizontal and vertical planes 
the lamp is provided with an ammeter a 
small rheostat, and a switch The whole 
packed in a strong case, weighs 23 % 
IMiunds 

In order to obtain most nearly tho maxi 
mum intensity of the light It was neces 
sury tbut the lamp bulb bo provided with 
a iiluincut concentrated to a degree not 
found In those on the market One of the 
lamp manufacturers wa§ Induced to make 
the necessary designs and experimental 
tests, and submitted a number for trial 
At the present time all tho lights of tho 
stations surrounding the observer’s sta 
tion are kept burning continuously from 
sunset to the closing of tho observations 
for the night The use of the dry cell 
whh found practicable and not too costly 
on the assumption that the proposed lamp 
was to be kept burning throughout tin 
night The trial of tho newly designed 
lamp by comparison with tho present 
acetylene lamp, however, proved the 
former so much superior that it was de¬ 
cided to have the lights shown only on 
signal, flashed with one of the new lamps 
by tho observer, for the few minutes each 
time it is oldened upon. This reduces 
very materially the consumption of cur 
rent nnd batter* cost 
The lamp nfter being provided with two 
additional bulbs, one for medium and one 
for short distances was tested by the 
Bureau of Standards, with the following 
rc suits 

Vmmrent candlo power nt ■ distance 
of 100 feet Lamp with ■peclally 
<uncoutrated filmuLnt, gax filled 0 
volts 2 0 »ni|wrew 250 OOO 

Automobile lamp, 6 volt* 18 amperes OOOOO 
i Flash light lamp 2 7 volt*, i4 ampere 0 000 

The caudle power of the acetylene lamp 
: now used in the trlangulatlon carried on 
by the Survey, measured under the same 
conditions, is 1 500 

A House Built With Fifty-Six 
Varieties of Cement 

(Cofxolsifed from pope 454) 

the object of the test* has been to deter 
mine what mixture “weathers best, In 
other words which imnel will stand the 
min wind, rain and freezing temperatures 
of out -of -doors and remain in good con¬ 
dition 

rhe principal hydraulic cements are 
termed natural cements, Portland cements 
and puxxolan cements. Natural cement la 
the product obtained by calcining an srgtl 
laceous limestone without pulverisation 
or admixture of any other material, at n 
temperature above that used In burning 
lime, and by grinding the mass Into a fine 
powder Most of the cement used abroad 
is of this variety. It sets more rapidly. 


but has less strength than the Portland j 
cement 

Portland cement was invented by an 
Lngiisbman, Joseph Aspdln of Leeds, and 
was named for Us resemblance to the lime¬ 
stone quarried on Portland iBle, Dorset 
shire, England. It is n combination of 
silicates nnd alumina to* of lime Puz 
zolan cement, on the other hand, is a 
mixture of siliceous nnd aluminous mate¬ 
rials and Is not burned In manufacturing 
It possesses the property of hardening In 
water 

As cement of some kind U one of the 
most universally used materials in modern 
life tho results of the experiment with 
the mixtures that go to make the walls of 
the Bureau of Standards’ cement testing 
house will l»e awaited with Interest by the 
building world 

Mexico* It* Political Situation, Its 
Resources, and Its Military Strength 

(Concluded from page 451) 

Mexico City or from Monterey to Torreou 
would be nu ugly If not u difficult prob 
1 ( m 

Two rnlirouds lead from \ era Cruz to 
Mexico City Each Is bordered by tht 
remains of branches of tho old royal 
road These railroads pass reajHMTivGlv 
north nnd south of Pirate Mountain in 
the first half of thilr routing uniting at 
Sun Marcos One branth then goes south 
of the Tlaxcnllan Mountains through 
l'uebln the second city of the country, 
the other goes northwest through a fer 
tile plain to Humantla They unite again 
at Apnin oud then run southwest to 
Mexico City, one on either side of lex 
coco Lake. ! 

This line offers some two hundred and 
twenty miles of as hard country for cam 
polgning ns can well be Imagined, the 
distance is muih greater by road or rail 
There are numberless places on each 
branch where l>oth railroad and wngou 
road can be so damaged by demoll 
tions that weeks of repair wmrk would 
tie necessary before trains or motor 
trucks could puss That the road lias re¬ 
mained in operation practicell\ through 
out the various revolutions la proof posi 
live of the absolute dependence of all 
classes upon It Undoubtedly it would be 
destroyed before a foreign Imader And 
there are many positions especially In 
the mountain passes where a small hut 
determined force could thetk an army of 
nnv size until outflanked bv movements 
over the most difficult country frequently 
Impassable even for pack trains Unend 
ing opportunities arc offered for dashing 
guerilla operations against the long line 
of communications. 

But these are difficulties only A moun 
tain country can delay an army, but only 
a position offering a broad field of Are 
and having Its flanks resting on Impass 
able obstacles, can really hold Indefinitely 
a superior force. And for Bueh a defense 
nn inexhaustible supply of ammunition is 
needed, as well as artillery equal in range 
to that possessed by the offensive These 
Inst have been conclusively demonstrated 
by the great European war Mexico pos¬ 
sesses neither artillery nor reserves of am 
munition, nor would she be able to obtain 
them Eventually Mexico City with the 
only source of supply, would fall Its 
occupation would take a short time or 
several months, according to whether the 
Invader were willing to stand compara 
tlvely large losses In battle or was care¬ 
ful to conserve his forces by making no 
stef> without complete preparation Con 
sidering the sanitary conditions which 
prevail generally, it Is probable that the 
former course would be the cheaper In 
expenditure of life. 

The problem in the north Is totally dlf 
ferenL The country is open and generally 
given up to meequlte, a hardwood shrub— 
frequently forming almost impenetrable 
thickets. It would mean an Invasion from 
Matamoras or Tampico, along the riven 
or railroad for the necessary supply of 
water to the army There are on neither 
route the difficult positions such as exist 
between Verm Crus and Mexico City, but 
a delaying action could be fought any¬ 
where The defender* cotrtd use the rail¬ 
road for supplies and reinforcements *04 
destroy It as they retreats* rt would b* 


a tedious operation, and might be made 
costly by a well planned resistance. Mtx 
lco, however, has not the men nor the 
equipment to do more than delay a force 
approximating a division, especially If she 
were engaged elsewhere at the some time. 

Fifty thousand well trained and well 
equipped men should be sufficient for the 
tasks described above To render abso¬ 
lutely safe the lines of communication, a 
force equal in size to the fighting force, 
and possibly a little larger, would bo re¬ 
quired , these line of communication 
troops, however, need be only infantry 
w ell supplied with machine guns 
Such a catnjmtgii, as was intimated In 
the beginning of this article would de¬ 
stroy Mexico as n political entity Wheth 
er it vtould serve to restore order and 
bring unitv to that unhappy country Is a 
matter of doubt Probably an invader 
could obtain any demanded concession of 
territory nnd any promise of indemnity, 
but most likely ho would have to fight to 
subdue the territory coded and wait a 
long time for payment of the indemnity 
For the restoration of peace in Mexico 
hour tiling more than violence Is neces 
nary In fact no violence not involving 
tho killing of practically all the fighting 
men would accomplish thin result The 
first revolution was due to the birth of a 
desire for freedom for a chnneo for the 
common i>copIe to be something more than 
j>eon» "Hie masses have had a taste of 
111)crty If the word con be defamed by Its 
use In connection with the license that 
has ruled At any rate, they have ceased 
to be slaves and will never go back to 
that status Those who say that Mexico 
needs a strong man—a second Diaz— 
blind their eyes to every lesson of history 
\eicr yit hme the ma**ea definitely oier 
Ihioicn a government by das* a goirm- 
mcH< bast (l on in)U8tlce t and then again 
brtvuw submit tent to the same class 
l hat page in Mexico's history is closed 
What Mexico needs is a government 
that makes secure the home of the com 
mon people Given this and a voice In 
local affairs, and the appeal of the revo¬ 
lutionist would fall on deaf ears At 
pn'seut Mexico 1 b filled with men whose 
wives are hungry, whose children are 
starving nnd with others whose families 
have died of disease or want, or both 
The former, prevented from enrnlug n 11 v 
lng by the disorganization of all Indus¬ 
tries, hoiHJless of obtaining employment 
of a i>eucefnl nature which will supply 
the need* of those dej>endeut upon them, 
turn to a life of violence which alone 
promises even temporary relief! the iat 
ter having lost everything held dear, and 
uctimted In many rases by a desire for 
vengeance upon the pnrty they hold re- 
B}Kmsihle for the disordered conditions, 
are careless of life, and will enlist in any 
i-nuse opposed to that they hold blame¬ 
worthy Hence endless disturbance and 
Innumerable lawless bands preying on 
the helpless and adding new numbers to 
those who have lost hope 
The condition is Identical with the on* 
we met and solved in the rhUlirptne Isl¬ 
ands After the dissolution of Agulnol- 
do a unstable and incomplete control of 
the Islands, wo had many local leaders 
to deal with. The first step was to break 
down the remnants of organized resist¬ 
ance, a simple task, for we had the or¬ 
ganized military force to do It Follow¬ 
ing this came serious complications, la 
many cases the officials, appointive and 
elective, who worked openly for the Amer¬ 
ican government worked at the same time 
flub-roaa for the secret government of our 
opponents, they collected taxes for us, 
and at the same time and by the same ma¬ 
chinery for our enemies. And the friend 
of tho day might be the enemy of the 
night A section of the country strongly 
garrisoned would be peaceful, withdraw 
half the troops, and the arms and uni 
forms (carefully concealed while resist¬ 
ance was useless) would be brought out* 
and a new uprising would occur The 
return of the troops In force meant tho 
disappearance at once of the enemy, and 
the reappearance of the white-dad, ur¬ 
ban*, amfilng ** 4 * 0 * * 

* 
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We bad to fain friend*, and did it by 
Jostle* Gradually, more and more, the 
people began to realise that we were to 
be trusted. The women discovered that 
their daughter* were safe from violence 
that the sanitation we enforced meant 
that their babies could live, that their 
children—an of them—were to be taught 
to read and write. Young men and young 
women dealring to marry found that they 
could establish a home and would b« 
protected therein. And all the people 
found that we would not only j>ermit 
them to elect their own local officials and 
leave the details of local affairs to them, 
but that we honestly desired Just that 
thing. In other words, we restored hope 
without which humanity becomes des 
pernte. 

Secret opposition ceased more ooflpera 
tlon and honest cooperation was IncroaM 
lngly evident Soon there remained only 
the bandits, and It is a fact that of these 
00 per cent were captured through their 
own people. As a result, while we may 
not have the open gratitude of the Fil¬ 
ipinos, we have their sincere regard, and 
among them Is a degree of loyalty un 
suspected by Americans who have not 
gone among them freely and whose ob 
serrations have been confined to political 
hotbeds such a* Manila 

It is this result in Mexico that our 
Army officers have In mind when they 
state that the solution of the Mexican 
problem will call for half a million of 
men over a period of five years There Is, 
among some of our people, an Idea that 
peace cannot come to Mexico unless we 
take that action It would be a gigantic 
task, a thankless task, and a very ex 
pensive undertaking 

But such intervention will be entirely 
unnecessary If Mexico can throw aside 
her baseless suspicions of our motives 
and accept the aid we have so completely 
shown It Is our desire to give If any 
leader of influence among them would call 
their attention to the hopelessness of their 
situation should the protecting mantle of 
the Monroe Doctrine bo withdrawn would 
point out the long years of anarchy and 
wrong to all foreigners that we huve suf 
fared rather than hurt their national 
pride, would frankly tell them that the 
United States has proved Us friendship 
for Mexico and is the only friend she has 
powerful enough to protect her ami 
anxious to help her—if such a leader 
would adopt and enforce a system of 
justice to all, high and low, In the se< tinn 
he controlled, he could easily obtain sub¬ 
stantial aid and support from us, and 
those who opposed him would be cut off 
from supplies. It would require a man 
of large courage, for It Is to be feared 
that baiting the M Gringo M In Mexico is to¬ 
day as popular politically as the word 
" independence ” was in the Philippines 
before the people began to understand. 

The Mexican leaders must realise their 
utter helplessness for self-defense should 
any powerful nation care to intervene, 
they must realise that Mexico (for inter 
nationally she is responsible for any act 
committed within the bounds of the re¬ 
public) has committed deeds during the 
past few years justifying the Intervention 
of many different nations, they know that 
many of these acts have been against the 
bodies and property of citizens of the 
United States, they cannot fail to appre¬ 
ciate in their secret hearts that, but for 
us, others would long since have exacted 
reparation, and of the educated class none 
can be so blind as to overlook the patent 
fact that our Government baa withheld 
its own hand under the severest provoca 
tlon. Our present expedition Into Mexico 
Is fcs strong a proof of our friendship as 
could be desired. We have sent our troops 
into what would probably be the very last 
section of the country selected by a mid 
tary strategist or by a statesman who had 
th* Injury of Msxioo In mind. 

Patriotism, common sense, nay, even the 
first law of nature, self-preservation, all 
demand that the Mexicans shall forget an 
ancient and wonout racial hostility and 
frankly aocspt the hand of friendship 
has beta extended to them Aw 
fimpa wp ao m on t h* and year* Have 
th* the WM* wise e n o ugh to point the 


way? In spite of everj discouragement, 
we must still hoi* so, for 11 Is the con 
fldence nnd friendship of a united \merica 
we so earnestly desire, not the political 
control of our weaker brother American 
republics 


War Game—VII 

(Concluded Jrvm pape 463) 

In Its wake 

If you will recall the problem In th< 

' son ice of Beturily, ixplaiucd In Wnr 
iGame II you will know that it Is certain 
that lied patrols are combing the turi 
tory lor thin reason the ndwinet guard 
of the Blue Brigade will sooner or Inttr 
emounter Rod patrols More than likoh 
the Ited patrols will listen and luar tin 
lmOtable sound of tramping fot t Hk 
patrols will ouulc an encounter In ord<r 
to procure Information as to the stnngth 
of the Blue forces The Beds htne a 
comparatheh large force of tawiln and 
such patrols can eusily transmit their in 
formation to headquarters Tt must 
therefore be assumed that la fore the nd 
\ance grnml of the Blue Brlgnde could 
pass Oregon Farm the Bed commander 
will be aware of the fact that strong 
enemy fortes are threatening ills right 
flank This Information might lead to hu 
early counter movement on Ids part 
A glance at the edge of T*lmw>n Forest 
will show what a Hplendid ih fi nwive line 
1 b at the St r\ lev of the Bed tomummhr 
If he want* to fight u long dtlaying at 
tlon to gain time for the nrrhiil of his 
main f«rc<ii from the north 'J he strength 
of the position lies In the nd\nntage of 
the covered defensUe line offered by the 
forest, with a stretch made unnppronth 
able by Green J ake Good communication 
with Greemlllo Is afforded and a Clear 
approach In front offering very little 
cover for the enemy Otter Creek, which 
divides the line is a great disadvantage, 
muking It nearly impossible to shift re¬ 
serves from one flank to the other All 
of these Itema are important, for they 
bring out clearly the possibilities of the 
coming engagement 

Under any circumstance*, the Ited com 
mander would make his plans to resist 
an attack directed against his right flank. 

The Beds are the Invading force. They 
are in territory hostile to them. Their 
cavalry regiment has six squadrons of 140 
men each The infantry battalions num 
her 700 men each The Red losses in dead 
and wounded are 70 men. This would 
put their fighting strength, with the bat 
tery, at slightly over 3,000 men 
Against this force the Blues have over 
000 men at their disposal The odds 
are rather over two to one This is un 
doubtediy an overwhelming strength 
Nevertheless, a defensive position could 
be successfully held by the Reds against 
these odds. 

Aside from their numerical superiority 
the main advantage which the Blues have 
Is their opportunity to strike a surprise 
blow This Is the double envelopment of 
the Red*, chiefly made possible by the 
fact that Colonel K secured the two 
steamers for this very purpose. 

Developments during the Night, and in 
the Morning 

The infantry Are has practically ceased 
Occasionally it flickers up like a half 
burned log in the fireplace, only to die 
away again. At the least suspicion of a 
movement by the enemy a light rocket 
whine* Into the sky to give ghostly light 
to the battlefield The hours pose drag 
glngly Colonel K takes every opportu 
nity to get a bit of sleep, for he must be 
strong on the morrow His staff, how 
ever, is on the lookout. 

At 11 -00 P.M Colonel K is awakened 
by bis adjutant And is advised that a slg 
nal message has been received from the 
| brigade commander 
| Railroad Bridge, 

Southwest of Pottstown, 

T June, 10—, 10 30 PM 
Two battalions have embarked on river 
steamer* and will leave here at 11*00 
p,M to land above Timciun Greek on 
right shore of Nehamlay 
Your platoon of engineer* will be at 


There is a certain 
quality possessed 
by some men 
which we call vi¬ 
tality. 

It is being greatly 
alive—living each 
minute in full and 
keen conscious¬ 
ness—using the 
senses constantly 
and to full capacity. 

Men of vitality, living 
as they do more fully 
than others, exercise 
their acute faculties in 
choosing the accessor¬ 
ies of their daily lives 
and the means for their 
pleasure and comfort. 

It is among such men 
as this that Rameses, 
“The Aristocrat of Cig¬ 
arettes,” finds its great¬ 
est and most constant 
demand. 

Your vitality will re¬ 
spond instantly to its 
distinctive fragrance. 

And nobody ever 
changes from Rameses. 



Capital For 
Manufacturers 


Inquiries from manu¬ 
facturers desiring to 
extend their plants or 
procure working capital 
will receive prompt 
attention 

Peabody 
Houghteling&Co. 

D«pt. K. (Eat«UUh*d IMS) 

10 South La Sail* Straat Chicago 
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The Defiance 
Machine Works 

Machinery Specialists 


Wis/te* to announce 

that in addition to their splendid 
facilities for the manufacture of 
special woodworking machinery, 
which have made their line fa¬ 
mous all over the world, 

They have now added 

new departments, equipped with 
modem tools, together with ef¬ 
ficient engineering staffs, es¬ 
pecially trained and skilled for 
inventing, developing and build¬ 
ing special machinery of almost 
any description for working wood 
or metal, or for other purposes, 
and are now prepared to take on 
contracts of any volume 

Promoters and users 

of special machinery are invited 
to submit their propositions to 
us with the assurance that same 
will be given prompt and intel¬ 
ligent consideration 

Governmental 
work etpecially deeired • 

We have furnished direct, prac¬ 
tically every government of the 
world, equipments of special 
machines for military purposes 

THE DEFIANCE MACHINE WORKS 

Defiance, Ohio, U S. A* 


qrtfmta) 

wTSsfir 



STANLEY CURVE RABBET PUNE 


A STANLEY TOOL 


That Will B« of Great Interest 
to All Workers in Wood 


11 will cut rabbets on circular or other 
curved end irregular edges. It works 
equally well whether the rabbet ie to be 
cut on the outaide edges of the work or 
on the edges of openings cut out of the 
surface of the work. 

The stock and handle are cast in one 
piece. The plane la fitted with an ad 
justable depth gauge The fence is also 
adjustable and haa a curved face. 

LIST PRICE, $4 00 

If you art unable to procure tbit tool from j four 
dealer write uj direct 




Stanley Rule & Level Co. 
Nkw Britain. Conn.USA. 


IB UXOttCTD HAS IAFPBED 

TfaoLoac Sought. POSITIVELY 
DRY ( JTJICELUS 1 * HEEL- 
LBB0 H Tobacco Pip* IS An ABSO¬ 
LUTS CERTAINTY! Add* from 
mm The cleanest sweet 
b*t M<*t enjoyable pipe 
E wDavtaad Il'a A OOVEBLESS 
SAFETY NEVER SPILLING 
FIRE Even In Your Fookat Tba 
AUTOMOB LUSTS PER PE CTO 
Look It Over; Note TSa EX 



TUMI SIMPLICITY OP PHn 
fltota SERB IS THE KEY PER¬ 
FECT OOMBUtTlON REDUCE* 
Th« ENTTRH ORA ItQ| Of To- 
I baaoo To SMOKE and A*HU; 
Tbaa OOvlaaly SartMata* par 


fiMa la d a 10000, PUI1D HP! C0MPAH10M SOo. N^O. 

The Breechloader Pipe Co 9 Suite A sjtBroudvey New York N r 
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LATHES AND SMALL TOOLS 



STAR” 

L" £2 LATHES 

_ mtabWIof bn* accurate- work 
in ih* raparf aKop tool 

room and nvacKirv* ihop 

S*nwl 1 or C«ulo|ua B 
SINEC K PALLS MFC CO 
69S Watvr Str«i 
SanacJt FaU. N Y U.S A. 


Friction Disk Drill 

FOR UOHT WORK 
Ha» Thmmo Great Advantage* 

Tbt tprrd can be htaianily cl ai eel Jr m 0 to 1600 
without ttopptni or ibiftinr belt* I < wrr applied can 
b9 craduatad to tlilve will) cgual lalctr tbc imallcrt 
or linen drill* wltUm It* ranre a wi uUcrful economy 
III time and jrcml mv1m( In InH l reakaa* 

Sond for Drill Catalogs* 

W F & Jno Barnes Company 

Knibllihed 1072 

1090 Ruhr Street Rockford Dllaoii 



i rrtf r+'- 


LEARN TO BE A WATCHMAKER 

Bradley Polytechnic Inatitute—B anlafk al Dipar f Ml 

Pwrla Illlnola 

L, UrpK au4 H.it Matek MmI 

mu«u u Antrim 

(Tkl« CfOl r, k 1 1 njumA nit 

t ft-* lA • aet ) 

W, Uarh V* ftt, h W nr* J ■ I jr 
Khrmi 1 ft Clnclt Work Opil a. 
TiUlkn nun bl Board ant 



C Ulna «(IH 


GROBET SWISS FILES 


Are tho standard of excellence In 
Oloa, end Intrn bwn for iivw 100 
yenn We aoml postpaid oa an In 
, troduoer tS nine ospnclsllr adapted 
for tool miknn anti inachlnlate on 
receipt of SA 00 TUli la a rhniwo to get a aet of 
01 ee you II apureclate ami wo II net future order* 

MONTGOMERY A CO 

100 Fulton Street New York City 


WELL D fW?°WELL 

Own a machine of your own Cash or eaey 
tarnia Many stylos and aim for all pau-puem 
Write foe Circular 

WlUiAMS BR0&, 434 W State St^ blue* N.T 


NOVELT'tS A PATENTED ARTICLES 

Via,l )■ 1 ;N! n hi ' V -»■ ! "N ..N , ? i 

,i >•: i i t '.liVi'-N ^ 

■■ t, s . i ,.a 'iv--i," ,i , iii)i L: I fli in- 5 



fluHoir for ratalo* of 
| ew*TI pra eaee. TYPK.carda.mn]pi ae 

" W Hm Praaa Os. M artdea, Osee 


500 TYPEWRITERS AT 

$ I O 

l 7 l% 


W ctreukr Ulia how t* a*V* Ml 

Paarkaru T y pe wilier laatwepe. Dept 304* OMeape* M 


MASON'S NEW PAT WHIP HOIST 

for Outrigger h crisis. Faater than Elevator* and hole* 
direct from tea me. Saves handling at tea* expert** 
Manufactured by VOLNEY W MASON A CO Inc. 
Providence It I USA 


Transmission Efficiency 

{Fig*ru frum actual fuAcrutory Irtli) 


Toothed 

Gears 

J Wht* n w bow mi 
' emci nrr I W par 
\ p*ut *o 91 par cool, 
I tut durlnf tl * Ilf* 
I eflh* machine fall 
V ailuwaa Wp*rc«Bl. 


Fibre Friction \ 

Tranemia*Iona I 

Thirtni ll>« 

ur.ofttMuutfhia* ) oiatnsi 
•bow an •fflrlwicy i 
of 96 p*r Cf>at to 1 
91 |»r( nV J 

Fibre Friction transmissions are 
equally efficient when loading 3 000 
torn of coal an hour at the gigantic 
coaling station at Panama, in driv¬ 
ing an automobile or in running sen¬ 
sitive drill presses, drilling holes as 
small as i / 32" diameter in metals or glass. 
Rockwood Power Savin* Transmissions 
are the acknowledged standard. 

Have You a 
Transmission Problem ? 

Our book “Fnetton Transmission con¬ 
taining valuable data and formulae to tha 
designer, engineer and manufacturer will be 
sent on request Mention occupation and 
firm connection 

THE ROCKWOOD MFC CO 

UNIaddAia* - UAaaagaAs,laA,0»t. A. 


the disposal of ami receive offer* from 
Major M commanding the detachment 
I will muke u holding nttiuk on the 
c iu mj at 4 00 AM tomorrow, to give 
Unit for Major M» movement. 

Ah nooh us the cmeloping forces of 
Major M altar k the tneni> h lift Hunk you 
will advuuce In full force 
1 shall l>e ou jH.uk of I/x>kout Hill 

Brigadier fit neral 

Colonel K can now continue bin intr r 
rupted Hit t p If he ho <U«tn* The plana 
are wtll laid for hih'clhh 

\\ Ith tin first signs of dawn tlit? Hold of 
at lion ht glne to waktm The iufautn 
fir* width heretofore had pattered lnttr 
mil tenth now becomea a contlmiouH rat 
tic With the flrwt rays of the huh when 
tin miIhIh hr gin to lift the deep Ikmjlu of 
tin guiiH mlngks in the court rt I lttli 
\hlte puffa of smoke born of ponder 
lire, Hjiinar and \aulnh on r (he llglit 
Ing ilouds of dust rise underneath 

Ihe Imrsllng shiapnel And In this np 
iwreiit confusion the triH)pH the com 
immtlirH and tui> jHirllon of the fonts 
inmo think direct and uirr} out, each 
Its own parthutar dut\ 

At 4 d0 VM the em im artlllir\ Iihh 
1>ch n foru-tl to ritlrc to tlie forest edge 
and lie dismounttrl fjnulr> follow h grad 
uully nml In good order 

U r » 00 \ M the Krai Infantry begins 
to r* tire Thi> ultimpt ft withdrawal 
mrosH r i Inn urn Bildge, but the rmne 
battalion alone Nuir-erds The othi r two 
battalions reilrr gradualh wlih (oimld 
r ruble lows toward Trbanon 1 or< st Tin. 
resene balbdion whJiJi lrtrosHiM TJm 
rum ( ri i K is head* d toward thr foreHt 
tMgi, imitlnast of breen I akc 
This movement continues until R 40 
\M at whbh time < olom 1 K udvanets 
IiIh right One battalion of tin Inlgadr 
imshes forward to Hoards l>nlrj Thr 
tnetnv has rtnehed tin eilge of thr fount 
and has dew Inpwl a strongt r tiring line 
At 0 15 VM from the enst Major M 
attacks and surprises the tneui) lla\ 
Ing waited for tills movemr nt ( olonel K 
ordurs u general udAunce of Ills detach 
meut 

Question* 

Question 1 The situation of toe Blue 
Brigade at 10 30 I’M Is shown on the 
map l sing fids as a basis mark the im>nI 
tion of the hjiiiip foiees at 1 30 A M As 
we lum stuteri btfuro, lnfftiitry marches 
at the rate of thrre miles per hour ton 
Klrlt ring that this 1h n night mnrrh It will 
l>e adUrtabli to Hguu that onlj 2Mi miles 
per hour Is eo\»‘rHl 

Question 2 The speral attaiinni by the 
river strnun rw 1 h <1 miles per iiour Where 
will tin sc trunsiiortH he at 1 30 A M / 
Coimldir hero also that the uunemeut Is 
madi at night 

Question 3 Hupi>ose that Major M de¬ 
cides to laud nt a iHtlnt slightly o\er 2 
miles uinstieuin from tlie mouth of Tim 
cum tn*ek at what hour of the night will 
his force hr iu readlnr ss ou the shore l 
Provided, of course that the engine*rs 
have to make a pontoon landing with the 
aid of (Ik small hoHts 

Quint Ion 4 ( mnpoiu mi order for this 

landing Renumber the enemv, our own 
forces a plan of action uml the coni 
nmmhr s intentions 

Quisthm R How will the force ninklng 
the surprise attack nunc towards Its des 
tinntlon/ In march order, In line or in 
columns? 

Question ft. The two battnlions safely 
landed ou wornied meadow art lu readl 
m*HH for the march Issue an order to 
U i,i\eu hv Mnlor M to the patrols whbh 
he will send out 

Question 7 The two battalions have 
re a t bed LTiefltu Hilltop at 4 30 A M and 
the tiring of the holding attack begins 
What order will Major M give? 

Aiuwtrt to QutaUoni in War Gama VI 

QtiCAtlon 1 This will involve tho cut 
ting out of small strips of cardboard to 
fit the troop signs. It Is a good plan to 
make etwclnl signs for deployed com 
panics, and where this Is needed, to ex 
change the close formation signs with the 
deployed sign and vice versa 
This simple, but tedious exercise will 
couie in bandy iu the later War Game^ 


QMention $ Considering the advance 
In the bcglnnlug of the engagement. It is 
safe to suppose that the battle has ex¬ 
hausted all the company resenes. Now 
w r e know that two battalions have been 
engaged In the filing Hue, anil that orlg 
imtlly each of these battalions sent two 
companies on tho firing line. 

As soon as the company reserves are ex 
hausted, tho battalion commanders will 
send another company ahead to enrry for 
wTird and strengthen the firing line This 
will, most likil> put another platoon on 
the firing line and hold the remaining 
platoons for company reserves. There 
fort the one must rephi<*e the other in duo 
time In this present case, tho long 
drawn-out combat will have exhausted the 
luiltiilfou resenes. But the detachment 
reocrvc, one buttallou strong, should still 
l»o avtillable 

QiuHtion $ The advantage of taking n 
jxmUtim under co^r Is self-evident As 
wc have Itefore Btated artillery can be 
i ihimI ju«t an sueresHfully when the gunners 
ilo not hihj tht target, as whtn they are In 
full Hlght of the (Tiemy This sort of flr 
Ing Is callial indirtd flrc and 1 b guided 
from an observation jKtlnL Krom the top 
of a trta or roof of u house, etu It will 
offer better protection without diminishing 
the tire effect* 

QaeM/on { The artillery In this case, 
la lu n masked position nnd ita fire ia 
directed hj reference to the so called aim 
inp point The niiuiug jiolut Is iu clear 
sight of the gunuci lajlug tho gun, and 
this point Is sihcted In siuli a way that 
with Ihe * bullion given to Ihe gun it will 
direct the firt ujxm tho invisible target 
8ie dlaginm 

Qucutian ft Full nnd complete answer 
w ill be found In M nr (tinne \ 11 under 
clmpti r (. onnideratlouH in regard to 
I*n*w nt W ar <*nme 

Qufntion (t FItber hp must decide to 
ntrtnt to forest edge with all his forces 
or he might cffe<t tho partial withdrawal 
or his Infantry behind creak His order 
will simplv isdnt out new line of defense 
the f dpi of I a bniion Forest 


The next War Game wIR deal with n 
piercing attack nnd will introduce entirely 
new formation and situation*. 


Recent Patent New* from Wash¬ 
ington 


W l) commented mime Ihne ago on a 
bill which had l»eeu presented to 
Congress the object of which was to 
prohibit members of Congress from lend 
lug their names for advertising purposes 
to lamma, firms or corporations practiMug 
before tin Latent Office Serious nbuse 
has arisen during tht past few yenrR In 
which puttnt attorneys have obtained 
lettc rs of endorsement from members of 
Cougress, whh h they hnvo used to promote 
their private intereBts and to extend their 
business 

In most eases it was evident from the 
teuor of those letters that the members 
of Congress who hare thus been jicnmnded 
to lend their names have had no personal 
knowledge of the ability or business meth 
o<ls of those attorney, and tho use of this 
method of advertising has become smh a 
scandal that It was deemed necessary to 
put a stop to such practice One of these 
firms even went so far as to publish in a 
pamphlet advertising Us business the por 
trait of the Speaker of the House 
That something should l>e done to put a 
stop to such practices has been recognised 
by Congress Itself in tho fact that it has 
imssed the bill to correct such business 
methods 

Owing to tho tinusual growth of the 
patent buslnoas of the country during the 
pool few year*, Commissioner of Patents 
Thomas Ewing, urges additional npftce for 
the Tateut Office. In a letter to Secretary 
Lane, of the Interior Department, he asks 
for the second and third floors of the build¬ 
ing, noV occupied by the General Land 
Office, for the use of five division* of hi* 
force—clAMiflcatlon*, draftsman 1 *, assign¬ 
ment, manuscript and pbotollthographs 
and publications. Oommlasioner Ewing 
says in his letter* 

44 It is only relieving this buUdtzif of 


the five divisions of the Patent Office that 
we can m*ke the proper disposition of 
the force which the demands of its work 
make necessary ” 

The need of 100 per cent expansion for 
the five divisions indicated is expressed in 
the letter 

Commissioner Ewing urges the provision 
of additional stacking facilities for the 
copies of patents which are on sale to the 
public at the office. There are 1,400,000 
patents, he states, and, working on the 
basis that it takes 1 foot of stacking space 
to take care of Xft patents, he figures that 
it will take 87,500 feet for the whole. The 
widening of the aisles between the stack* 
and the installation of steel shelving to 
minimise the constant danger of Are are 
advocated. 

NEW BOOKS, ETC. 

Questions and Solution* in Tildqeipbt 
and Telephony Final Examination* 
Compiled by H P Few Loudon 8 
Reutell A Co, Ltd 12mo , 74 pp , it 
lustrated Price, Is 6d net 

Thia illra handbook in lnan«d an a coin pan 
Ion volumn to tb« uame author n 'Qunttlunn 
and Holutlonft In Teleffrnphy aud Telephony 
CJrado 1 Examinations It given in full all the 
questions aet by the City aud Guilds of Lon 
don Institute In both telegraphy and tele 
phony, for thy ton yours, 1006 1010 and to 
the questions of 1013 sre appended full sotu 
tiona. 

Mihs Amebic an Dollars. A Romance of 
Travel Bj Paul Myron Milwaukee, 
Wi*. Mid Nation Publisher*, 1010. 
8vo , 801 pp , illustrated. 

Although cast Into fictional form. Judge 
Myron e story lead* up to a consideration of 
the attitude of the United states toward the 
war aud toward our own preparedness. Some 
very caustic criticism it* placed In the mouth 
of an Intelligent Freni h woman, who is dls* 
gUHted at our woraiffp of mere rise and qua* 
llty and although she lst(.r repudiates much 
of Its exaggeration it is ovident that the aim 
of the author U other than merely to enter 
tain and that be seeks to awaken the country 
to the dttngirs of self aufflileuty and careless 
ness. Ills Intimate acquaintance with for 
eign lands gives us many authentic glimpses 
of Italy Or wee, Turkey and Albania, with 
their tuiM political situations and Interesting 
social conditions. 

The Intthnattonai Military Diokst An 
nual. 101G A Review of the Current 
Literature of Military Science New 
\*>rk Cumulative Dlge*t Corporation, 
1910. Svo , 390 pp 

It Is no easy matter for our officers to keep 
thoroughly in touch with tho military liter* 
lure of tho day Much Important material ap¬ 
pears only tn foreign languages and even if 
they confine their reading to such articles as 
appear in the mother tongue, the volume of ma 
tirlal is staggering The need of expert trsns 
lation and selection is apparent, and this need, 
in spite of the difficulties attending new en 
tcrprlac* of this kind, is being capably met 
by Tho International Military Digest, a 
monthly publication, from which this annual 
Is cumulated. The abstracts varying from 
one fifth to one twentieth the length of thy 
original articles, carry citations referring the 
reader to the original source They are well 
chosen and In the highest degree informative 
The widest range of subjects Is covered from 
aviation and ammunition to wounds and X ray 
technique, and the alphabetical arrangement, 
with its system of croaa reference*, la an ad 
mlrab)e aid to easy reference 

The 41 Shutino World m Yeas Book A 
De*k Manual in Trade, Commerce and 
Navigation Edited by Evan Howland 
Jone*. London The “ Shipping World ” 
Office* 1910. 8vo , 2010 pp , with new 
map of the world. Price, 11*. 

The * Shipping World Year Book," * stand 
ard publlsatlon of British origin, long ago 
entered upon a wide sphere of usefulness 
amopg commercial and shipping Interests, Re¬ 
cently many important alterations In port 
dues and charges have been made, and these 
are duly Incorporated In the text during the 
past year the loading and discharging fsdll 
ties and the cargo accommodation and equip¬ 
ment of many porte have been substantially 
Increased t these particulars are of vital Inter¬ 
est to the shipper The modifications and 
amplifications of existing tariffs—Australia, 
for example, has an entirely new tariff—hare 
been numerous, entailing minute revision of 
this section of the Year Book. A new map. 
especially prepared by J C Bartholomew, 
plainly shows the world • steamship aid rail 
way routes, its porta, eoaUng stations, and 
coal field*, while among the many insets ia one 
of the P a n a m a Canal, trmdag the waterway 
and It* port* from Colon to the Padflc. The { 
war has made nsdseaary the retention of some 
oM figures relating to subject! snob ae the 
tariffs of enemy countries; since, however, 
these connate* ere, for the most part; cat of 
from oversea trade, the omieefem of the latest 
statutes in no ***•**«* m/t 

Year Book ** a work of taduntot 



H. G. Wells’ 

N e w No y el 

“Mr. Britling Sees It Through,’’ 
graphically pictures the awak¬ 
ening of the slow-moving British 
mind to the actuality of war. 

The blundering inefficiency of English 
institutions and the soundness of 
English character are summed up by 
England’s leading novelist in this vivid, 
intimate, humorous and moving story of 
a quiet countryside. 

There can be no doubt that future 
histories will be illuminated by this 
fictitious narrative that is more living 
than history can be. 

You can begin reading Mr Wells* latest serial in the 
April 29th issue of 

Colliers 

THE NATIONAL WEEKLY 

416 West 13th Street, New York 
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.... iUR conviction is that the 
{f^y\ Hupmobile represents the 
21 yp 't. world’s finest expression of 
the four-cylinder principle. 

That principle—which is giving en¬ 
tire satisfaction to nearly 85 per cent 
of the motor car buyers of America— 
has been the basis of Hupmobile 
engineering for seven years. 

We have developed “ the best car of 
its class in the world,” with a depend¬ 
able, simple motor, noted for swift 
pick-up, high-gear flexibility, and 
abundant power with smoothness 
and silence 

That is why Hupmobile sales stand now at 
the highest point yet recorded in the car’s 
career, and why they are steadily climbing 

Hupp Motor C ir Corporation Detroit Mich 


hi' | * (Mik r T mi 

\ i It n 1 1 ii rn 


It mi 1 ( m f $ 110i 

i [ i nk i l tit m? I tr 1-i.j 

I in b (> H l>rtr it 


< >urlry\ i ir\l aft t\ jor < >llu r± tn Motoring 


Fifty hours of strvue labor are 
girt n tn # to tat h Jl upmobiU buyer 
to hi had by him at any Hupmo 
bile servttt station in (\< hangt for 
(vupon' i he rutnis uith the tar 
l Ins \t rvucis available an vuhere 
tn the UtuUd Statts and ( ana da 
and (hi coupons arc act < pit d at any 
of our j *)(><> it n k ( station* 
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A STATEMENT 

Concerning Final Drive in 
White Motor Trucks 


I N VIEW of the conflicting claims for tins form and that form of final drive which 
now confront the purchaser of hea\y duty trucks, this Company, as the largest 
manufacturer of motor trucks in America, deems it fitting to make a public statement 
of its own purpose and practice in the matter 

White Trucks of over two tons capacity have always been chain-driven, and will 
continue to be chatti-driven until some other form of final drive is developed in the future 
which is more efficient or equally efficient In its present stage of development, 
worm drne will not be adopted by this Company, and White engineers now see no 
prospect of its basic handicaps e\er being sufficiently overcome to warrant its adoption. 


CHAIN DRIVE EFFICIENCY 

1 White chain driven liucks arc more efficient l»u 
more power is delivered to the rear wheels 

2 They require i sm dltr motor for equal load capicity 

3 The} consume less g isolmc getting as high is 50^ 
more mileage per gallon 

4 Thc> endure t higher road speed perform mori e imJ} 
on rough roael^, stefp grades and m heavy going 

5 The} pull lends out of chuck holes and o\tr obstrui 
tions which would stall a worm driven truck 

6 Tire mileage is maternity greater because the unsprung 
weight on the whnls is so much less 

WHITE TRUCK PERFORMANCE 

Motor trucks have l*cn m use long enough to ictUTmdite 
a \ olumc of motor truck experic nee long enough for ow tiers 
to know actual operating value They can compare one 
truck with another l hey have the records of perform 
incc anti large users who keep the most effective cost 
reeords indicate the showing of those records by an over 
whelming preference for White Trucks 


I hat preference is well known ft is eloquently reflected 
in the fact th it in lol d annual sales White Trucks pre¬ 
dominate two to one ol my otlur in ike md »mong many 
lirgp users they predominate ten to one 

WHI TE TRUCK PREDOMINANCE 

When a truck both outsells any competitor two to one 
Tnd commands a higher price- its competition severely 
felt by trucks of simihr design, so sevtrtly m facr as to 
necessitate a change m tint design to escape the brunt of 
pirallel competition This gives rise to new theories of 
construction which are adopted to arouse fresh interest 
rather than to improve the truck, in the endeavor to 
divert mention from White performance 

At this late stage of motor truck experience there is no 
need of truck buyirs being bewildered by fads and 
theories Over and d>ovc the conflict of ill theory 
looms the solid fact of White Truck performance—longer 
life, more days in service lower eventual cost as attested 
by comparative cost records of numerous large users 
and by the fact that such users purchase more White 
Trucks every year than trucks of any other make 


THE WHITE COMPANY 

CLEVELAND 


ONLY GRAND PRIZE for Motor Trucks, Panama-Pacific International Exposition, San Frantuco 
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'T'HE United States Armyand theThomas B. Jeffery Company 

-*■ united to produce the Jeffery Quad, the truck that drives, brakes and steers on 
all four wheels. It represents the attainment of an ideal most practical and most 
difficult—that of obtaining extraordinary and ordinary servicte at low cost 

The enfioeen detnamied a truck that would 
consume as little gasoline as possible The Jeffery 
engineers fitted the Quad with die duplex governor 
“-the automatic chauffeur’ —which automatically 
regulate# the supply of fuel necessary to maintain 
any given speed over any btul of road or trail 
The engineers damaged easy replaceabdhy 

Biutaqi hag not been behindhand in unhang what the army* helped to develop Today the Jeffery 
Qti^t (i employed in ttffcry conceivable private enteipnjjHrfrom penetrating the formerly inaccessible 
DeaA to tmnft fcfc dehvcncs in the narrow alley? of Crowned cities 3 500 of them 

haVjfc bulk and^jtt in service in all fields in two yes/h—a record never approached by any other 

trui&t o|jnimkEJMt3a& For further particulars address 

Thomas B. Jeffery .Company 

■**''"* «inf Workf# Kenosha, Wisconsin 


of parts The Jeffery engineers made the front 
and rear parts of the truck dupl cates of each other 
—and eas ly accessible 

The army engineers demanded a truck that could 

K anywhere a four mule team could go The 
ffery engineers applied the power to all four 
wheels and used M 6c S. Locking Differentials to 


make the dr vc petrtrar to each wheeL And the Quad 
goes through hub-deep mud hrough sand and snow 
and over seem ngly mpassable mountain trails. 

168 have already gone to Mcxco to supplement 
the 50 previously in army servee In every 
filing the demands {or ord nary and extraordinary 
service at low cost are met successfully 
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ASK THE MAN WHO OWNS ONE 


\> /. 


OH 

Fresh 


Eggs 


The Turtle Gets There, but He 
Wouldn’t Do as an Egg Hauler 

Certainty is only one part of good^ delivery. Outside of backbone, the great 
need is speed. 

And the right type of truck is required, as well as the right make. 

That’s why there are seven sizes in the Packard line of trucks. 

Packard makers haven’t spent all their time over blue-pnnts. They have 
studied traffic fAfm the driver’s seat and from the loading platform. 

They know that m light, fast hauling, mileage is money—anyway you look at it 

They know that goods must cover ground, if the money coming in exceeds 
the money going out 

That’s why the 1 and 1%-ton Packards were added to the line—to give snappy, 
light service, at any speed within reason. 

You can make a delivery for every promise—every day. 

A truck that will give you hurry one day and worry the next hasn’t real speed 

These light Packards are healthy all the year around They’ll spnnt any tame 
you say— anywhere. 

They are true Packards to the very nbs, of the same frame and fibre as the heavies. 

They fill an acute need — it is no longer necessary to put your money on 
unknown lightweights, or those known too well. 

The fhost exacting buyers saw the stuff in them from the first and bought in 
large nuitnbers—Marshall-Field & Company, the Adams Express Company, 
the American Express Company and the United States Government 

PACKARD MOTOR CAR COMPANY, DETROIT 
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German aviator piloting hU machine to a safe landing on an aviation field at night, guided by the newly-evolved beacons 


New Aviation Beacons That Make Safe the 
Ijmritnpf of Aircraft at Night 
By Robert G. Skenett 

rp HR Herman* have lately evolvtsl a type of lantern 
1 for aviation fluids and other landing places which 
leinoves n number of the danger* to which the air pilot 
lias heretofore been exposed in returning to earth at 
utght. As may easily lie appreciated, the proptr Ughtlug 
of aviation stations Is confronted with a number of 
difficulties. logically, It Is undesirable to support the 
beacons on poles or towers, because tho oxim I height 
of these can not tie accurately Judged after dark, and 
they are obstructions against which the alrnmu may 
unwittingly strike Further, the lights are proportion 
Ately blinding as their power of Illumination is In 
creased, and to the approaching pilot there U a zone of 
glare Which screens the underlying ground, leaving him 
to hope that all U clear below 

In consequence, the ablator has had to use them 
navigational beacona with soma reservations, and a* 
u broad rule he has found It safest to steer wide of 
them in descending and really to make his landing 
somewhere in the neighboring darkened area Am a 
result, many accidents have occurred, and not a few of 
them, because of adventitious obstacles In the way of 
wagons, horses, and other bodies that have been left 
heedlessly or allowed to stray upon the grounds. The 
new beacon very effectually obviates the previous handl 
caps and la designed aa a target, so to speak, nt which 
the avffitpr can aim ^iroctly when making his landing 
and should he hit any exposed part of the apparatus 
no wtil be dot* wither to the aircraft or to the 

lanthtftL 

T* bgUkarit backed hr* suitable reflector casting 
the la rtahail hr a pit lined with firebrick. 

The wNTm of tfi open-ended cyUn 

dee 4Rg$ ia w&h lf&ppper tad flush with the 
gro da fc Qfitf Air lalifitiWc placed a Stout iron grat 


lng through which tho light can pass Hkyuard, and 
upon this grid is set a wire frame covered with a stout 
guuxe which bus tho proj*rty of diffusing the light 
projected against It and at a abort distance Hpjieur 
lng In the dark like h luminous gtotx* The shade la 


# if S MsO 



‘V?J 
• ' /■ 


t ' ^ .. 


vj-* ' * 
r>;»^ 

/ »> A 




Cum xrtlnwil view of om «f tk# a«w Genua 
ariaUo%beaceas 


1 laid up M a sphul spilng whl<h collapses wh»n u blow 
t vt wt Ight la NU-uimxl by (ht iy m n Tin thaructei 

t of the light la Hiich that It prothius on *\*n glow and 

does not uist inlsbadlng shadows or uc« union the 
* equally dmpllio rt flu thins that ur* ho common w litre 
a ban light la com ulied This* jumps or heatons arc 
1 1 uml uijon tin ra hit Ion th hi at nguiar luh mils and 
spaced from to *>4 yard* upait d* [k uding ui>on tbe 
itrcu of tin I ii id lng span and t lie nntun of the Ilium 
inaiit l'ln latn|>u iiih> bo electric oil or gas 

'Hit slmdis hau. a maximum dlanuttr of Homethlng 
llkt lx Inches and a total ti« t^lit of iilmut a foot so 
that thty lie Ion and dlNtrjiadt the light vtiy twnly 
uiMtn the HUrnmndliig giouild Mort than tliI k tho 
tan not be bit yxupt b\ th* landing wheels of tho 
thing mnthlnt Thei * rush iusHa undtr such u blow 
and straightm up agutn inmmllutcly afterwards Tin 
grating mer tbc pit Is strong * nougb to mipiant 1h* 
wtight of a passing whetl and its load no matter ln»w 
I irgo tin aln raft 

" . Steel on Railway in India 

T HK Hreut Indian lNninsnlur Kailua \ recently an* 
t*HHfull V ( \|m rjnn olni with on* sps I puMAcng* i 
couth and lias now * un^ti u* fid an * ntlrt train of (bar 
material This tniln inns ns tin Itomhai l>*Ud V\ 
Push *'air\lng bit* nmdial* and third (lass passingtrs 
ha* li rnrrlngt in UK fi 1 1 lung and tin lawl), liidudlng 
tin roof la of sfeN l plu(t ilutetl and wrbh'd to huh 1 
KUpitortlhg in* inh* rn so that tin wholt of flit IxmIv and 
the mid* rfrnnu on width tin forint r Ih Imllt hk *>m 
^ptots arc til Htotl Inside the mr projar the titling^ 
and furidjur* In touth with tho paws* ng* rs art of wood 
uh art tin window frames \uietluun <t* , while th«* 
actual lining N of HHlasto* li* at rentsttng * oni|»osUlou 
held up with woothu moldings Ht>uiml to tht HttR 1 
inomlkra An Interesting point Is that out earrlagt 
has nil it* luternal woodwork made of Japanese ash as 
an exiH-rlment 
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The object of this journal is to record accurately and 
lucidly the latest scientific , mechanical and industrial 
netos of the day As a weekly journal , it is in a posi¬ 
tion to announce interesting developments before they 
are published elsewhere 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when tuoJk 
articles are a<rompanicd bp photographs 


Fatuous Blindness of Germany 

T HE war bun been a great revealer of national 
iharaiter, and the revelatlou has been full of 
the uup\|hh fed and surprising Those of ns 
who nppntlated ihe guilus of the German people for 
organisation anil efficiency, and admired that strong 
logical bent whkh enabled them to move with auch 
directness to thilr great industrial and commercial ac 
eompllshments, have been dumfoumled by the total 
lack of moral and ethical qualities, as revealed In the 
gospel of might and frlghtfulness which the Ger 
mans have proaihed and practised throughout the 
war They ah me, among the great nations of the 
world, seem either to have lost all regard for the 
approbation and opinion of mankind or to have be¬ 
come suddenly bereft, at least so far as morals and 
ethics arc concerned, of the most elementary powers 
of reasoning 

As evidence of this, consider the violent recrudes 
renee of the murderous raids of the Zeppelins, whose 
victims are almost entirely unarmed combatants, at 
the very time whin the German Government professes 
to be endeavoring to meet the humanitarian views of 
President Wilson oil tin subje< t of submarine warfare 
Everything that the President ami the people of the 
United States have urged against the ruthlessnesa of 
the German commander of a submarine applies with 
equal emphasis (we are speaking now on the moral 
aspect of the question) to the slaying of non-combat 
ant* by the commander of a Zeppelin 
That Germany should increase her actlvltieWVn the 
one field at the very time when she Is supposed to be 
looking for some reasonable basis on which to diminish 
her activities in the other field, is the latest of those 
tnnnv amusing contradictious that have made the civ 
lllsed world ask over and over again, “What manner 
of people Is this? ” 

One of two alternatives is certain Germany, in this 
wholesale running amuck among non-combatant* not 
only of the belligerent* but of the neutral power*, U 
doing so either with cold blooded but dear headed and 
deliberate intent, or she Is proving on a most tragic 
scale, that brooding over fam led wrongs and too-long 
Imagined plots and persecutions, may produce insanity 
In the nation even a* In the Individual 

Submarine Nets for the Nary 

A PROMINENT American bindne** man who has 
recently returned, from an extended business 
trip among the belligerent nations of Europe, 
tells us ho was reliably Informed that the Allies had 
“netted” a total of 130 submarine* Not long before 
this our Navv I>ci»artment learned through tt» owe 
private source* of Information that the total number 
of submarine* captured or destroyed by this and other 
means wa* 127 The stout, ateel chain net, suspended 
from bnovs at the surface has been found to be a moot 
i ffective means for keeping the submarine out of cer¬ 
tain water* to be protected Moreover, long section* 
of netting towed between destroyer* or, better, between 
trawler*, have proved most effective In Intercepting 
and dragging Into shoal water the submarine craft 
of the enetm 

Many tnouthH ago Admiral Fletcher, recognising the 
importance of this mean* of defense, asked the Depart 
ment for netting of sufficient aloe And in sufficient 
quantity to enable the fleet to do some experimental 
work In IhU dim tInn lie secured some netthyL 
which, on test, proved to l*e of too weak construction * 
for the effective stopping ami catching of submarine*. 
Outside of this, the Navy 1m altogether without this 
most valuable element In the protection of our bar- 
bora and roadsteads, and of the fleet Itself, against sob- 
marine attack. 

Ldft. year the Scncinnc Amuucak suggested that, 
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In view of the enormous damage which could be dm 
to our fleet, to our dockyards and to the merchant 
shipping in our various porta, by an unheralded sub* 
marine attack, it would be advisable to provide the 
Navy with several miles of specially constructed net¬ 
ting of the kind which has proved so successful In 
European water*. Just now, When the International 
crisis which we had In our mind when we wrote that 
article is upon us, and when, as our President recently 
stated in a public speech, we are In danger of being 
Involved In the great European conflagration, common 
prudence suggests that we should at once manufacture 
a sufficiency of submarine netting to enable us, at short 
notice, to close our harbors, the approaches to our dock 
yard* and any strategic waters which wo might wish 
to protect 

Ordinary prudence, Indeed, would lead us to eo even 
farther than that and, at once, throw netting across 
the approaches to our dockyard* and around the waters 
which are used a* anchorage ground during our fleet 
maneuver* For we should remember that the largest 
submarine* employed in Europe to-day run from 800 to 
1,600 tons In displacement Many of our naval officers, 
indeed, consider that It is quite possible Germany 
may have built one or more type ships of 2,000 tons, 
designed for special long-distance service. Undoubt¬ 
edly there are submarines afloat which could make 
the transatlantic passage without convoy, fill up their 
oil hunker* In the West Indies, or at some point se¬ 
lected by the gentlemen whose activities in favor of 
one of the belligerent* In thin war have recently be¬ 
come *o notorious, and then make an early morning 
surprise attack on our dockyards, In which, portion 
larly at this outfitting season of the year, the flue«t 
of our dreadnought fleet might be sunk at Its 
moorings 


won trtcnrtf* atotawttbM tfcm mk 

ftrttlMtkMt or the Itare 

N* of the nmt startttn) nuprttM of the Sum 
pmn War, not only to th. laity, bat to military 
mea as well, was the comparative oust with 
which the Mg guns of the Germans battered down 
fortifications, such as those of Antwerp, which hmi 
been considered practically impregnable Under the 
Iron hall from the u 42-centimeters,^ massive mu 
«onry reinforced concrete crumbled like heaps of sand 
before a flood-tide. As a result, the entire scheme 
of defensive fortifications a H over the world will 
undoubtedly undergo serious modification. Naturally 
enough, nowhere more than in France ha* th* sub 
Joct received grave and anxious consideration. Ai 
ready a well known army man, Llaot-CoL Bolasouet 
has contributed an article upon the subject to the suj>- 
pJemeut of a leading French encyclopedia. His cocciu 
Mona are baaed on a careful study of present condition h 
and will doubtless he of peculiar interest to oil the ad 
vocatee of " preparedness * in the United States. He 
declares that the number of fortresses wilt doubtless be 
greatly reduced, while those that remain will be en 
ttrely reconstructed at an enormous expense. He ad 
r oca tee the rasing of those not thus rebuilt according 
to modem ideas, on the ground that their conservation 
In their present condition would be more dangerous 
than useful Moreover, the sale of the sites of the 
latter would help to defray the cost Of rebuilding the 
former 

The main features of the newer style of defensive 



The Fate of the Shackleton Expedition 

I N the autumn of 1D14 Sir Eroeet Shackleton and 
hi* party of explorer* sailed away from civilisa¬ 
tion upon the bold emprise of crossing the Ant¬ 
arctic continent from side to side, an undertaking of 
lw>th spectacular mid scientific Interest—“ sporting feat, 
or whatever name It may go by,” to quote the words 
of Hhut kleton himself When he departwi he hoped 
to complete bin Journey In a few month*, but foresaw 
the po«aIl>tlit\ of being delayed for a year In starting 
the transcontinental trip, and heuce not returning home 
until the spring of 1910. The plan was, briefly, to dis¬ 
embark In the Weddell Nea region, then recently ex 
plored by a German expedition under Filchner, leav 
Ing a deiHit party on the coast, the leader and flya 
companion* were to travel overland 1700 mile* to Rom 
Sea, where they were to be met by a party sent out 
for that purpose In another ship The Weddell Sea 
party sailed in the “Endurance,” the Rosa Sea party 
In the “Aurora,” and both were equipped with radio 
outfits 

Subsequent event* have been a eerie* of disappolut 
ments to the explorers' friend* and well wisher* what 
ever they may have been to the expedition lUelf The 
departure wa*, In the first place, ho much delayed that 
when, after a halt at Mouth Georgia, the “Endurance” 
finally entered the lee, in January, 1915, It was already 
evident ihat the transcontinental Journey could not be 
made that seanon. The “Aurora” left Australia in 
December, 1014, and, as Is now known, made a landing 
In Ross Sea late in the following month Neither ves¬ 
sel returned, after landing parties according to sched 
ule Moreover, the following (southern) winter went 
by, and nothing was heard from the expedition by 
wireless Then another season of navigation passed, 
and at the very end of it—late lost March—the “ Aa 
rora " was reported by wireless to be limping home¬ 
ward. In May, 1915, a bllmrd drove her from her 
mooring*, leaving a number of men on shore and 
unable to rejoin the ship. From that time until 
the middle of last March she had drifted 1 b the 
pack ice. 

The present situation is, therefore, that while a por 
tion of the Roas Sea party is on land, and ha* probably 
been able to accomplish something in laying depots over 
Ihe barrier ice In Anticipation of the arrival of Shackle- 
ton and his companions, it 1* certain that such members 
of the expedition as are at Roes Sea must remain there 
for another year Meanwhile, nothing at all has been 
heard from the Weddell Sea party or Us ship, the “ En¬ 
durance,” and their fate will remain unknown until 
next winter, unless they should succeed In establishing 
wireless communication with the outride world It 1s 
not even known whether Shackleton** party ever suc¬ 
ceeded in setting foot at any point on the Antarctic 
shore 

Lieut Filchner and his party, who entered Wed* 
dell 8ea In Decea&fcr, 1911, wore unabte to affix* a 
landing, hut their ship was caught in the lot and drifted 
helplessly until the following November 
If Shackleton la on land, and has hot opm# to grief 
In an attempt to «m Um tea#no#, WWuwuiiu 


magazine batteries completely burled and masked, apd 
protective networks of wire. He continue* “ The tji 
fan try works will be analogous in dimension and or 
ganlsation to a German fortress (/sate), In which 
there 1* neither a fort nor armored batteries, there will 
be a few batteries for the defense of the work* and the 
concrete shelters, hut these win be completely burled 
with no projection above ground. The shelters, of re 
stricted dimensions, will so far aa possible receive light 
and air from the side toward* the Interior of the for 
tress. The line of combat will be constituted by work* 
of this type, mutually flanking each other u well as ma> 
be. The batteries meant to oppose tb© ^tacking batterjp* 
will, as a general rule, 1* placed behind the Infantry 
works. They will be simple earthed batteries, com 
pletely hidden from view, but close by them will be 
mags lines for munitions and shelters for the various 
troops. 

These magazine* and shelter* will also be subterranean 
concreted, and so constructed as not to reveal their ein 
placement* upon the surface. They will be of small sire, 
but numerous, so that the destruction of one will not be 
of too serious consequence. 

“ Ml the infantry works, the batteries, the shelters, 
and the magnslnes, will be connected with each other 
by Hubterrancan passages,” 

A* regards the armament of such a fortification the 
author observes that it must consist of a large number 
b^guns, which need not, however, be of large caliber 
since they will not be directed upon heavy ma 
■ sonry and concrete However, they must be well 

munitioned 

He estimates the expense as exceedingly high, not so 
far as concern* the cost of the trenches and the wire, 
but first because of the great extent of territory eov 
ered, and second because of the indispensably large 
number of magazines, shelters, and communicating pa* 
sages required. 

“ Each place must cover extensive territory for sev 
eral reasons, the principal one being that usually each 
intrenchment will have a town or city in tte Interior 
It Is not to protect such town* (with the exception of 
Paris), that these fortifications wiU be constructed, it 
Is because the reasonathat conduce to such fortification 
buy position—such aa Its being an Important 
junction o t roads, a convenient creasing point of a 
river, etc,'—are the reason* which have fcaturally led 
previously to the foundation and growth of a city 
thereat” 

In outlining there requisites ht the forts of the 
future, Lieut. Col Bolasouet has been guided by the 
reports of the connnteriott of Bourgea and Ctytkwa in 
188* and 1887, by the proposals of Gen, Ungtai* by a 
study of toe siege of Port Arthur, and by opsrittkms 
actually obtaining in toe prese n t war. Be jttfeffiudes 
with the observation to*t whan the amtempiatod recon 
stritgkretouwfe**^ 

flrM tUhf tobefirehUd uypu, brif^tendeoiof atf tors 
torite rehridemw, to toy reuuber of tottipiri » be 
«rirtrreted, rtmtadteg his t*m*tb*t**fr*&^ 



*SHUt»*e**-E»*«rfe tft#.,~Sttte*4 With « 
4ppi mi^jt Ifcfcrfwatait, th*** lurtr been introduced 
lups to q tA l i#ft Whirfk ggt om at ld aBy urflnUUM it* tern 
jNp«tar|t gny^deslwd point Adjustments in tem 
penteit ire effected bj fcarniofr the koob, after which 
the (herejreUt tkemb©* turn* off the current when the 
beet Weed* the ttffitt aat end eft in doe#* the circuit 
when the* temperature falls slightly below the lower 
Utttt 

FUphtompe end the War —Attention has been called 
before In the column* Of this Journal to the wide era 
plopttent of electric pocket lamp* by the fighting men of 
Europe* According to a recent statement In the Daily 
Mail, It la learned that two London firm* have pro¬ 
duced between them no lew than 2,000,000 batteries 
duHof the past year Prior to tho war only about 
50,000 such batteries were made in the entire United 
Kingdom. * 

Apedflc Curren^’tkmsumptlon of Gaa-$UfaJ Tbtog- 

ittn Lamp* —In a recent Issue of the h’loclricnl IV or Id 
(here appear the result* of a series of experiments made 
by Ralph O. Robinson on gas-fllled tungsten lamps. The 
experiment* reveal that while the mean horizontal 
watts per candle-power are very different for different 
mountings of the filament, the watts per spherical 
candle-power are practically constant, about 0 8 The 
mean horizontal watts per candle-power were a* follows 
fot the different filament mountings V shaped, 0 00, 
vortical, 0.505, bortsontal, 0082, and diagonal, 0 006 

Two Now Patents on Lamp Filament* — There ha a 
been granted to a Baltimore inventor a patent covering 
Ihe use of satisfactory allots of zirconium and iron In 
the making of tough, malleable and ductile lump flla 
meats It 1* stated that throe filaments also possess 
the property of selective radiation and have a high 
degree of luminosity at relatively low temperatures A 
patent h«B also been granted to a Swiss inventor cover 
lng the preparation of tungsten for lump filaments By 
means of a resistance furnace the tungsten Is fused to 
a perfectly liquid condition and then rapidly cooled by 
air blast. It 1* claimed that the process makes the 
tungsten exceedingly malleable and ductile 

Th* High-Rat* Discharging of Storage Cell* 

was th* subject of a i«ii>er read by Jcmeph H Tracy, 
Assistant chief engineer with a leading accumulator 
manufacturer before the New York Section of the Rico 
trlcal Vehicle Association recently In this paper he 
pointed out that bv lowering the discharge rate of a 
battery each time it appears to bo discharged, consid 
erably more ampere hours can be obtained from it than 
by continuing at the higher rate The ability of a 
storage battery to discharge at a high rate was demon 
slrated when the speaker short-circuited a 70-amp cell 
for several minutes, allowing a short period for re¬ 
cuperation, and then discharged again at a high rate 
Tho current started at about 6,000 amp and dropt>ed 
gradually during each discharge 

Carbon Consumption of Electric Arc* — A paper on 
this subject was read lK*fore the Royul Krai* ly recently 
by Prof W G Duflield, who described experiment* to 
determine the amount of material lost by tho polos of 
a direct-current carlam urc under different condiyons 
of current and ait length For a given current tho 
carbon consumption of both tho anode and the cathode 
increases with the arc length until a constant value Is 
reached. Using long arcs the consumption jar coulomb 
decrease* with Increasing current , the ratio of anode 
to cathode consumption Is about 15, Increasing slightly 
with the current The author also concluded that the 
lea* of an atom of carbon from the cathode of a very 
short carbon arc 1* accompanied by the transfer be¬ 
tween the polea of a quantity of electricity equivalent 
to four electronic chargee, and that in long arc* the 
!«** la duo to this essential carbon disappearance plus 
a quantity due to combustion. 

EUctffcaUy«0P*r*tad Ty p ew ri ter. ■ - There has re¬ 
cently been placed on the marked a typewriter of stand 
ard derign^wbfoh U equipped with special mechanism 
■o that torn letter* may be Written automatically from 
a perforated paper record or master sheet The paper 
record* are perfora te d on another machine provided 
with a standard keyboard. The automatic typewriter 
*4 operated by a l-aoth hone-power electric motor, and 
if desired the auxiliary mechanism can be disengaged 
the typewriter used in the usual way Thus it 
U poMHa to fill In the name and address of the per 
*Q for Whom the latter it intended and them mart 
rawed mechanism running for the baUnoe of 
thb Mat' £*rth*% $he mecha ntow can be shut off 
■MW prfat 4|#eo»ak*airtanci <*r paragraph In- 
Wjoifi* &* werfrproduqed by tw* machine 
y mmm Srt on tb$ oomwutteaal type- 

***to &*|Hm Ir nanMad ter**** attehtk* by the 
«* irottiA a personal letter. The nsw machine 
la aald hr writs at am rmte of lfia word* per minute. 
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A Remarkable Collection of Old Pianos European 
and American, including a number of examples dating 
fTom the latter part of the 18th century, has been pre¬ 
sented to the U 8 National Museum by Mr Hugo 
Worcb, of Washington, D O Seventy Instrument* have 
been thus far turned over to the museum, and to this 
collection will lx* added several hundred photographs, 
showing every phase of the pianoforte industry prior to 
1850, making a unique assemblage of material on this 
subject 

An Echo of th* “ Karluk” Disaster —The Depart 
mont of the Naval Service, in Canada, ha* published lu 
full the dlarv of Captain Bartlett, master of the Arctic 
exploring ship " Karluk M of Stefanason's expedition, 
from July 13th, 1013 when he took eommand at Nome, 
to April 22nd, 1614, when he arrived at Cape Herds©, 
after his hazardous crossing of the tea ice from W ran gel 
Island and a subsequent Journey along the Siberian 
coast. It also Includes a summary of later events, lu 
(hiding the rescue of the survivors of bin party from 
Wrangel Island. It 1* accompanied by a sketch map 
showing the drift of the ' Karluk ” 

Altitude of the Aurora —An instructive diagram Is 
published In Aaturo of Majyhpgjffl Carl Stdnuer, which 
shows at a glance the distribution tWtBr respect to altl 
tude of hundreds of auroras, determined by means of 
simultaneous photograph* from the two stations Bos 
aekop and Store-homnes, during the Aurora expedition 
of 1913. Id all at>out 2,500 determination* of altitude 
are shown by dots in one small diagram Very few 
dot* are seen below the level of 90 kilometer*, while 
a vast majority lie lx?twecn 100 and 110 kilometers An 
extremely small number of altitude* exceeded 200 kilo¬ 
meters, though three appear to have been above 300 

Latin a* an International Language — A letter 
from fllr Lauder Brunton, rwently published in A nlur< t 
advocating the use of Latin as a living International 
language, ha* nroused considerable interest and called 
forth many comments, of varying tenor, from the read 
era of that Journal One of the arguments put forth 
In behalf of this plan (which Is by no means a novel 
one) I* that it would reconcile tho conflicting claims of 
classical and scientific education. We are muth in 
dined to doubt, however, whether it would hove any 
such result A Latin fully adapted to modern needs 
would probably be so unlike the classical tongue that 
the humanist would contemptuously disown It 

Subantarctlc Cruise of the M Carnegie Ihe latest 
magnetic survey of the “Carnegie” 1ms taken her into 
far southern lntitudes Mho left 1y ttleton, New Zealand 
I Xh ember 0th 1915, and the latest letter received from 
her commander is dated from King Edward Cove, Mouth 
Georgia, where she arrived Jnmrary 12th, 1916. During 
the vo}age search was made for Dougherty Island but 
although the vessel iaisscd within 3 miles of Its charted 
position It was not visible from the masthead Cuptaln 
Ault states that It has either been very much mlslorotcd, 
or it has disappeared or possibly it was an ieo-lslund 
Magnetic observations were made d«il}, in spite of 
storms, rain, snow, fog and prevailing < loudy weather 

Qualities That Indicate Hardiness in Apple Trees — 

MrosrB. 8 A. Beach and K W Allen Jr have recent ly 
carried out extensive investigation In Towa to determine 
somo satisfactory index for dl*tlngulHhlng hardy apple 
trees before they are old enough to fruit According 
to th© Experiment Station Retard the results of these 
studies as a whols suggest that there is a rather clow* 
correlation between hardness of wood and ability to 
withstand cold, though the variation from this rule is 
great in some roses. A large amount of stored stanli 
In the pith nnd medullary rays U another frequent 
accompaniment of hardiness a* 1* also large thhk 
petals. The length of season required by the tree to 
mature tho Bcasdn’s growth appears to be the best index 
of hardiness Non# of these features, however, appear* 
to be conclusive. 

Studies of Marins Fog made during May, 1915 
aboard the icepatrol cutter “Seneca," were described 
by Mr P Y Well*, of the Bureau of Standard*, at a 
recent meeting t>f the Philosophical Society of Wash¬ 
ington Measurement* were made three time* dally of 
the number of persistent nuclei In the air per cubic 
centimeter, by the corona method of Biros The num 
ber wag found to be never lee* than 400, normally 1,000, 
and on three occasion* ts high as 50,000. The nuclea 
tion was generally high in cyclonic areas, leading to the 
Inference that the nuclei at sea are chiefly salt 
particles,U, evaporated spray The areoubt of water 
in a coble meter of fog was fotmd; by evaporating the 
fog electrically and measurlngrthe humidity at the 
hlghar temperature, to be 0T gram tyhe fog particles 
were found fo have a dlametw of the order of 0005 
ceothoster. A rise of 14 detf. Gent In temperature 
would dispel this fog, and therefore a slight tempera 
tore * inversion ” resulted in a shallow fog, not extend 
lng as high as the masthead 
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Industrial Efficiency 

Driving Screws by Compressed Air — A leading 

American automobile manufacturer has found it ad 
vantageous to liiHtall a compressed air device for driv 
lng wood screws nnd mat hint strews and nuts. Tho 
compressed air engine can be fitted with any attach 
ment best suited for tho work Ht band It is reported 
that a saving of 75 per rout In labor cost over the usual 
manual operation has been effected by the Installation 
l Industrial Preparedness in Holland —Industrial 
preparedness for the Noth* rlands Is Ixliik mlvorotut by 
the Netherlands Etpmtblad published tn Amsterdam 
It calls attention to tin groat extent to whhh tin 
Netherlands has been drpindtnt uixm the mnnufm lures 
of other countries and recoin in* min that trade guilds 
b© formed and presided ov«r by practical ro^itH in 
machine building shipbuilding pai* r making, hr* wing, 
and other llnro, where thf youth of the count ly may be 
trained to these pursuit* 

Increasing Motor Truck Efficiency — In a recent 
issue of Factory a contributor nuggest* a simple v*t 
mont efflcnclous method of securing greutu m r\l< t 
from any motor truck He ref'ninuiendH tin list of a 
number of orates or tubs, whhh can be 'raided at hhv 
time and handled by a derrhk which places them on 
and removes them from a motor truck Thu* the motor 
truck become* practically Independent of loading op¬ 
erations and the minimum of time is spent in loading and 
unloading If a trailer is used tn conjunction with a 
motor trutk thin system of loading ts even more effective 

Cigars and Cigarettes — and Fires— During the 
past year it Is r* ported that there were 1309 fires 
caused by cigar* and cigarette* carelesriv (brown away 
in New York alone The average loss jk r fire during 
1914 v\hh a 1 it tic over $599, and if omh lire resulting 
from cIpirH and <lgiir<ttes and other similar rouses 
should equal this sum tin tot h 1 low? due to ronlrosuoMs 
would ho about $741114 (tmlrosnros with unit* In s 
during th« unr 1915 resulted In no hss than 1 314 fires 
n* against 1^4S such fire* In 1914 OrdlnHncts have 
been put Into effect in New York with a view to leastn 
ing the numbtr e>f flu* arising out of etarelessnc** 

Government Employees Edit Magazine —Once a 
month It fulls to the lot of employees in one of tho 
nine bureaus of the Interior Department of the National 
Government who arc member* of the Home Club of 
Washington to edit Tho Uottw Club Rullettn The 
March issue, for instance, has been edited and published 
under the supi r\ IhIoii of mernbt r* In the U S Patent 
Otficc and coDtain* 24 page* devoted to subjects of 
lMirticulHr int* r< *t to uiemlx r* of (lu < tub Aidde from 
the pleasure whhh thi cmplojcH* of tlu Interior De 
partm? nt find lu this new task the change which it 
afford* them from their routine work may well be con 
ridered of material benefit to them 

The Phonograph as an Industrial Coach — 

There ixists a dr> cleaning establishment in Clnclu 
nntt, Ohio, tlmt giw h it* truplojee* mn*le at frequent 
intervals, with tilt ubjctl of six^llng up the workers 
There are some 300 workers In the plnut, and Ihe firm 
lias Installed n surtichnt nuiulur of phonographs to 
provide mush for Hum nil It Is reiHiitiHt that lu lU< 
preoslng room the girls swing tilth irons ovi r the woik 
to the tune of impul ?r mHiehcs and *ongH, und that much 
of the monotony of the work is eihnlnatod by the 
mush Tlie nuumger of the plant states that this novel 
idea in Industrial eMU leney originated in South 
Amt ri<*n 

Corrugated Cardboard Boxes vs Wooden Boxes —Be¬ 
cause of their man} Advantage* over wooden box* s In 
the shipment of huihII articles corrugated cardboard 
boxe* are rHpldly replacing the former Although tho 
rerdlKMird U)xe* are utroiig enough to withstand heavy 
pressures they weigh considerably less than a wooden 
one of the same rire h*nee they (ffect an appreciable 
saving In * xpres* or fr* ight c hurgt» Furthermore, the 
cardboard 1 m>xcs, lonauMe tlu v can lx folded flat aud 
stored lu that ahai*: until useni occupy but little space 
As n typical example it is rt ported that 4 000 card 
board boxes have been ntored in a hlvhcp which for 
marly accommodated but 200 wooden boxes of the 
same capacity 

Fad Conservation on Railroads — Writing In the 
Ror k Island Employes' Afafftizim recently D B Sebas¬ 
tian disclose* a number of luterc*tlng facts regarding the 
huge coal conHiimptlon of this representative American 
railroad, as well a* the vast opportunities for ee-onoiuy 
and careful methods of handling In this branch of rail 
reading He state* that the llock Island railroad an 
jraally requires approximately 100,000 cars of co«l to 
operate'its trains The fuel bill for the year 1916 wa« 
$6,531,502. One shovelful of coal saved ont of each toil 
shovelfuls, which Ip not a difficult or Impossible achieve¬ 
ment in view of the existing wasteful methods of firing 
locomotives, would effect an annual saving of $ 653 ,- 
159 20 without impairing In any way the efficiency of 
the railroad 
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T llh vvldt spri h<I mid pnutl(Hll) universal use of ntn 
tloimrv rn^lms niitomoMli s, farm trurtorn 

molni i ul/« nwl minx roll* other gimoJJm (onmuulng mn 
i him h n mil n* hm\ limiting or nNtrUting of (hi inotiv* 
igtiiM howevtr it mn\ Ik hiou^ht iiboul, of gioat if 
not lital InteroHi In pisilloilh tvirvone it Ik thnt 
Hi* Im nuscd oiwt of giiHoltm pres* utK a p* rloun problem 
to mitomoblllng from the Htiiiicljioiiit of th* niHiiufu* 
turer nil till wav down tin line to th* ultimate con 
Kiiuier 

t cmik* nation of the gasoline supply trul\ strikes tht 
u n in art of tin t ntIre automobile and allied Indus 
til**M It coinprnht iiiIh not only thi lultial Hiking for 
the treasure, but ulao the ultimate use of the refined 
product Thus it In glim with the drilling of the wells 
for the i rude petroleum and extends throughout the 
Industrie** even to the nemwltv of collet ting statistics 
invcrlng the jstioliiiin and gasoline demand so as tietter 
to uiahle the priMtuu r to control his output In ac 
confiture with mnrk*t conditions Conservution also 
lomprisps the direful usage of tin r* fined produit and 
tin avoldumt as far aw iHwslhfi of wdsttijn In tlu 
consumption of < rude oil where nt hi r heating mediums 
i an In* utilized instead 

\Mthln the limits of this nrtiili It Is difficult to dls 
mss In a tishntml wa\ all of the piohleras that con 
flout one seeking tlu coiimi nation of gasoline (on 
sldi r for Instance the opiHirtunities of Improvement In 
the production of the law mateilul fvistlug process* s 
of exti m ting oil fiom the earth leavt much oil In the 
sands Thla loss 1 r still further intreaHcd If the wells 
art not properly drilled and cased to exclude WHter 


Prior to the entry by the Bureau of Mines of the 
Oklahoma Add B was considered lmiKuadhle to drill oil 
wells through high pressure gas sands without wasting 
the gas Vs n consequence, in the development of the 
( ushing field less than 10 per cent of gas has been 
utilized and the remaining 00 per cent of gas which la 
allowed to go to waste is estimated conservatively to 
l>e worth $15 000,000 Obviously, there should be a rare 
opportunity for improvements tending to better the 
drilling of wells and the subsequent handling of the oil 
and gns There are also opportunities for improvement 
In connection with the storage of oil to prevent or lessen 
i vHporatlon as well as In the separation of the oil and 
the gns where the two occur together under high pres¬ 
sure, by means of traps or other devices which would 
Itennii the recovery of the gasoline liefore the gas U 
used for fuel purposes. 

The Bureau of Mlm*s among other things, suggests 
a stoppage of the wasteful burning of |ietro!eum under 
boilers It also discourages the use of crude oil in the 
making of urtifklal gas It recommends in no uncertain 
words the dlmmit In mince at the practice of burning oil 
in cases where substitute fuels are available Tlio 
wasti not onlv of oil but also of natural gas, believed to 
ho readily preventable, now exceeds millions upon mil 
lions of dollars annually This w aste Is not only incident 
to the loss of rtetroloum as a result of mixture with water 
and the loss incident to prematurely abandoned wells, 
but also io the tremendous waste from gushers and 
cither sources of supply difficult to control under exist 
lug s\stems of nitration 

The Secretary of the Interior has suggested In a 


communication to Congress several ways of relieving 
the situation, such as tbo use in Internal combustion 
engines of heavier distillates approaching kerosene and 
Involving the use of a successful kerosene carburetor 
He also urges the general u m at cracking pro ce ss e s by 
which gasoline mgy lie produced from kerosene and 
other less valuable petroleum oils, apart from the quan 
tity of gasoline already distilled from th© original min 
eral oil \ lews of an Installation for treating oil by the 
Rlttman process accompany this article. Details re¬ 
garding the process appeared in the March 20th, I91B 
issue of the HcncnTinc Auuhcan Another of his sag 
gestlons is the development of gasoline substitutes, such 
as betuEoln, and the utilisation of oil-shale as an al¬ 
ternative source of gasoline While It Is true that the 
development of the gasoline engine as used in motor 
vehicles has had for one of Us features the steady in 
creasing of the mileage per gallon, still this has failed 
to prevent the steadily Increasing demand due to the 
enormous Increase In the production of motor cars. 

Students of the subject are realising more and more 
Ibo itupoi taueo of some reliable collection of statistics 
relating to the entire field This Is accomplished, in * 
way, bv several departments of the Government, Indud 
lng the Geological Hurver, the Federal Trade Commis¬ 
sion, the Census Bureau and the Bureau of Mines. It 
is believed, however, that the time la near at hand 
wheifsome bureau of the Government will be especially 
charged with th© reliable collection of statistics and the 
publication thereof, so that they may be readily avail 

able to all Interested In the Industry 

{GenduM on gage 403) 
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Section *f Dm rooM-eter track* at wMt I46th otreet showing a romp leading to 
Uw motor boat bads 


Typical section In the neighborhood of west 42nd street, showing connection with 
the proposed new piers 


Proposed Improvement of New York’s Hudson River Front 

Eliminating Railroad Operation at Street Grades 


N KW YOJpt l ITT has had occasion to rwot mIii 
wnfiy the grunting of a fraiKhtue to the New York 
Central Railroad, many jenrn ago, for a atreet level 
line down the west shore of Maulmttan Island and 
through the busy section of the <ity to St John** Park 
It has been paying In blood for this hastily given Iran 
rblue. The yearly death toll him emphasised the preass 
Ing neceaalty of eliminating the railroad from Its street 
grade Aside from this, the railroad baa proved an 
ejeaore along tile beautiful park sections lining the 
Hudson River Riverside Park might more properly 
be called Rail roadside Park, for It Is separated from 
Hudson River by lines of ear filled tracks 
For some time efforts have been made to remove 
(he objectionable features of tlie line In the Scikn 
T im A Mexican of May 0, 1011, we published plans 
then proposed for running the tracks of the New York 
(entral Railroad underground through Riverside Park 
und providing elaborate dock facilities near tbe lower 
aid of the park, which would facilitate the handling 
of freight between rail and steamship lines and across 
the river to the railroad terminals In New Jersey 
A far more satisfactory plan has just been made pub¬ 
lic by the Board of Efatimate's Committee on Port and 
Terminal Facilities and public hearings are now being 
held on the plan It provides for putting the tracks 
underground through the park and residential sections 
and placing them on sn eletated structure through the 
(commercial section* This will give tho city a prac 
tlcally continuous parkway from T2d Street to SpujUn 
Buyvll, with no unsightly railroad line to mar its 


Unutv Riverside Park will 1m* extended to tin rIvt r 
front throughout its entire length, and there will Im 
no ernmuerclHl ixplottaflon of the Mhore line Kven 
such plorH and structures as now exist will lx reduied 
or removed altogether 

Below Hpuyten Buyvlh In wood Hill In to lie con 
verted Into a park The Harlem ship <auul will be 
crossed by a new swing bridge connecting with trmks 
that pass into a tunnel through lnwood Hill Within 
the covered section from 151st Street to UUtd Strwt 
the railroad will constrtict a freight yard Manhattan 
Street will be (room! by a viaduct, and tin tracks will 
then plunge underground ngnin through the Riverside 
section. At 50th Street the line will emerge from the 
giound and be carried on on elevated atnn hire foi 
the rest of Us course down to taual Stmt where a 
new terminal la to be built Connection will Ik* made 
between 50th and 4Jd Streets with the proposed new 
piers, the trains entering the piers on an upper levil 
Provision Is made for the city to build two tra(kn 
paralleling the New York Ontral tracks from 5»tli 
Street south to 80th Street using part of the ( eutral’s 
structure A marginal way is also allowed on the west 
side south of 80th Street for the construction of a 
municipal railroad terminal South of Went k)th 
Street the New York Central linen will run through n 
private right-of way and will Ik completdv tumiied 
from v tew except for street troiwingH 

Between West doth Street iind W<si kith Stmt 
where the railroad now 1ms a large tard provision for 
entrances Into the upper storj of tho reeon*tru« ted 


(Oth Stmt Mild Inh lioi it miidn HiIhIIik will 1 m k< pt 
xiitfhhutlv lnshi»rc to allow tin liuglluidng of all pU r** 
1 n't ween list Sin (I hihI ktth Ntrod to MS) fet t 

'1 ho \\<.st loth Strint \ard whhh iumi* tlu ana 
from West J7lh Snd to \\«Ht toth Mrwl latwian 
11th and Uth \\hjiiin and w viral additional blink* 
w<st of 11th Av< uu( will 1 m hIko « utility nbuilt with 
great Imlihtdal advantages to tin cit\ Tin railroad 

I Ians to build a douhb d(*ik freight tmnlual <h signed 
to Imndh lnmu nsdv Iik mist'd busim ss Yl pri st id 
thrw stmts an mtlrriy dosed to t lit fill and the n 
innlnliig stmts in tin section an <roused bj dung* rolls 
surf mi i ail road trio ka Accenting to tin m vv plan 
all grade llm s east of 12th Avnnu an tola eliminated 
and stmts now (lowed ari to lx ojm ned to the water 
front 

llie uni in lost of this gnat (nglneerlng umh risking 
will 1 h invtred b\ tin Ni w ^nrk (entrul Railroad 
Amu ding to the ri|K>rt reul estate valued at alsmt 
$11(100000 will Ik. tnuiHfirred to the New Yoik Itu 
tral, which will be offHet to a large extent by the trun* 
fer of real cstuto vuluid fit about $5 000 000 to the elt\ 
llowivu, most of tlu (H>’x (oiitrlhutiou consists of 
tubsurfuio (Hsements and rights to (ross streets on a 
slightly < U vnted striuture and similar grants of com 
punitive l> little valiu to the gnurul public win mu* 
tin tienetits It will rmtvi fnnn tlu mi! (stall tiam- 
fi i n*d b\ tin railroad will Ih of \alui to tin wlioli 
dh 

Tlu tin will makt no niom \ loiilnhutioii whatiui 

(f on huh U on jsij/c 41)1 > 
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Strategic Moves of the War, Aprih , ?8th f j’/'J910 


O NE of the groat surprises of the war resulted from 
the lauding last week of Russian troops In France. 
No positive figures a* to their number have Ik*cu Hvall 
able, but It Is estimated that the force consisted of ap¬ 
proximately 20,000 men A soeontl exj»edltionary fore© 
la rejwrted as landed In France 
From seemingly authentic sources It Is also rtqwrted 
that the Russian government conkmplates placing at 
least 250,000 Russian soldiers upon french territory 
within a few wttks 

If this l»e true It furnishes considerable food for 
thought The Hulling of the expeditions had las u kept 
a profound sinnt except to tin members of th< fnt<nlc 
generul staffs and uimh spec illation an to tin exact 
meaning of thin ftuturt of wars dcyelopimrit resulted 
The lonscnsuH of opinion of military olmervi rs, founded 
uiam the alight data available, was that Russia wished 
to demonstrate la r full a Ik giant c to the Allied cause. 

Sumo obmrvtrs, prlwl|wlly of Tnitoult sjmpathiea, 
profaned to see an Indication of French weakening, 
for tho argued 

"huiue baH lost so many nun that she has been 
lompt lied to draw on other resource* to supply her 
losses M 

TIiIh uu the face of It la ont of tho question France 
with nt IcHHt S 500,000 mm available for ran In* occo 
plea not more than two thirds of the west 
ern line, the British having t«k*n over 
tho rtmalnder to some dlHianre south of 
the Somme River, thereby releasing 
Frenih troops for service at Yerd\in 
There is, however, a larger and more 
significant anpect to the cum, Russ la’s 
hordes are countless far in cxmhh of 
what her munition factories tan now 
equip As Franco and England nri in 
a mmh better case, no far as equlpnu nt 
and Its manufacture 1 m lonccrned, tho 
are naturally dewlrous of aiding thetr 
Kasti ru ally In every way by sharing their 
resource a with Rusala 
Report has It, then, that arms, equip 
ment and muultimiH are to-day assembled 
In France for these Russian troojw In 
stead of sending theao supplies Into Russia 
through Archangel or Vladivostok, Itoth of 
which ports are extremely distant from 
France and Inaccessible ns well, Ardiangi I 
being held in a grip of i<-e throughout tin 
winter, it is far easier to equip thene men 
In Franco Comparative paucity of rail 
way service in Russia raiders the Imn 
dling of such Imports difficult In the ex 
treine* 

The greatest significanoe of this move 
meat, however, Is that It seems to indicate 
the probable course of Entente action In 
the near future 

If Russia does send this powerful army 
of men to the west, deduction Is forced 
uism one that the main iffort for decisive 
aition in the war will toko place on tho 
western line, 

Verdun bHH demonstrated the charm ter of the dead 
lofk whlih exists In this theater of war With mag 
nlflrait courage, determination and lmpecmble mill 
tary skill, Gt rmanv hHM hurled her legions fruitlessly 
ugalnst a nxk like defense 

After the first week* of the Verdun assault wherein 
considerable ground was conceded by the French be¬ 
cause the htghir military authority had decided not to 
defend the salient east of the Mourn, moral and pollt 
leal considerations caused a reversal of military policy; 
and at the eleventh hour of the defense It was con 
eluded that the line east of the Meuse be held 
The outcome to date sjteaks for itself The French 
line has scarcely been dented since this d« Islon was 
taken It now seems as though (Germany had bent 
every military resource in the attempt to gain a ded 
slon at this point, and it alto seems almost a foregone 
conclusion that Germany cannot break the French line 
here France opposed Germany with between on* 
third and one half the number of troops that were en¬ 
gaged In the assault, the losses of the latter were 
absolutely appalling 

Therefore, Germany's efforts have gained practically 
nothing but the admiration and respect of a fascinated 
world, In tribute to her magnificent organisation and 
the wonderful fight she has put up 
With the lessons of the Verdun attack freah la mind, 
fully digested by the allied general staff, It Is easy to 
see, and reasonable too, why even the millions of troops 
possessed by France and England should be re-enfowed 
by contributions of men froth their eastern ally Every 


By Our Military Expert 

indication points to the launching of an enormous of¬ 
fensive by the Entente some time within the next few 
months. To be of any value this attack must be made 
on a titanic scale, and the lost** which such an attack 
must sustain must bo measured by the losses Germany 
has experienced at Verdun 

If any such gigantic attack is to bo made there must 
be sufficient men available for Immediate service, a 
j>ortlon to remain effective for carrying an attack 
through many Hucccsalve lines of trenches after deduct¬ 
ing the stuiiendous losses whhb must accompany it 
If this attack be launched on the front of, say a hun¬ 
dred miles, allowance muRt be made for losses averag¬ 
ing 20,000 men a mile of front^a total of 2,000,000 
stricken men. And other millions must remain avail¬ 
able, orgHnixed, to hold and consolidate the positions 
won at this awful co*t RuhhIu’s quarter of a million 
effectives In France may thtreforo really constitute, 
with their brothers of tho went a resigned sacrifice OH 
tho nltar of Mara—“Ave (Vaur I to per a tor ** 

Thera bos been mmh Npo< ulation as to the where- 
ubouts of EnglaiHl a h< kuowlodaed 4,000,000 men under 
arms. While the British have taken over a consider 
able sector of the French line In addition to their 
occupation of the Flanders front, an observer but ra 
ccntly returned from abroad reports with reasonable 



Where French, British, Belgian and Russian troops are striving to reach a dediion 
with the Teutonic Allies 


authority that there are no more than 1,500,000 British 
troops uiton the continent A scattered few are in 
Mesopotamia, Egypt, and In other i*>rtlon* of Africa, 
a more numerous body in within the lines of Saloniki 
This leaves a force of at least 2,000,000 men in England 
to-day, undergoing and having undergone an intensive 
course of military training. This Name observer says 
that lt n la* generally known abroad that this British 
v bring held id hand solely for the launching of 

the grand offensive. France has classes not yet called 
to the colors, while there are enormous bodies of or¬ 
ganised, trained troops in France to-day which hate 
never fired a shot in this war»they, too, are being tare- 
served for the offensive. 

It Is common knowledge that the losses must be ab¬ 
solutely staggering when 44 The Day * arrives. There 
will probably be need of every available man* and 
Russia seems to be supplying her quota for the 
slaughter, in addition to maintaining, her own In¬ 
dividual lines cm the eastern front and In Asia Minor, 

It has occasioned considerable surprise that Russia 
was in such condition that these men could be spared, 
The deduction is forced upon one thhtrtfe ctecemr 
stances must be even better than oa t i ajff i tt eporte&r 
With a time-distance between Ruatia 
Vladivostok, of otft a month, by Arch*n*ri 
less, the detachment of Russian tfoops J« tneftxtffa 
There can be no csOUog than back should fatetia her* 
self need aid, for, If any such crisis threa te ned, It must 
culminate before they could be shifted. The t*e t that 
Russia is sending troops to France, titetyforfe^oes 


little to offset the great advantage of Interior lines 
which the Central Empty** pnesemi. 

It is Impoaribie for the Ra fc w te to Shuttle tyoopa 
backward and forward with anything like the ease 
and effectiveness which Germany has enjoyed. The 
German military railway eystem, while but a unit In 
the practically perfect military machine, baa been the 
key to Teutonic success to data 

To help render this advantage 1 ms gre at It cannot 
be voided—it seems imperative that when an allied 
offensive is undertaken, It most be assumed oo every 
front, that troupe may not be detached and massed by 
the Germans at wilt 

Spring, with its weather benevolent to military op¬ 
erations, Is almost hero, and the auspicious time for 
such an offensive seems near at hand. The eastern 
lines are still held immovable by the thaw, this Is the 
condition which has safeguarded Germany In detaching 
powerful forces from the eastern lines to use against 
the west But If reports as to Russia's “ oome-back ” 
are true, the day is not far distant when the eastern 
line must be occupied in force to withstand assault. 
The tremendous Entente forces at Salonlkl are not 
held there for amusement The comparatively recent 
conference of the Italian Generalissimo with the Allied 
Powers That Be, with the summoning of additional 
Italian classes to the colors, seem to lm 
ply that at least there will be do abate¬ 
ment of activity on the Italian line 
These are necessary concomitants to as¬ 
sumption of the offensive in France. 

The coming of the Russians to France, 
therefore, seems to herald activities In 
the near future on a scale greater than 
over before. 

The Current Supplement 

T HOSE who lent year read the le<turc* 
of Sir J J Thomson on Atoms and 
Ions, before the Royal Institution, will he 
pleased to learn that this noted scientist 
has delivered another Important series 
of lectures in Which he sets forth modern 
views on physical science In the same 
lucid manner which has made his pre¬ 
vious discourses bo popular The sub¬ 
ject of the present lectures la Radiations 
frt>m Atoms and Electrons, and the first 
appear* in the current issue of the Sc»n 
T ine Auxrioan HvmxMKjfJfr May 6th 
No 2105 An lmporif|Aqpbn > prise of the 
Department of Agrtputtfite for the benefit 
not only of the farmer, but of the public 
as well, Is described in Reducing Our 
Watte in Eggs, which Is accompanied 
by explanatory Illustrations. Aeroplam 
Sinri* describes and Illustrates various 
methods of making these important parts 
of fiylng machines. The Bagdad Railway 
and tho European War gives valuable 
information on a subject about which 
there has been much Inquiry «f late 
Teaching Scientific Forestry tells of tho 
valuable work done by a state institution In conserving 
one of our most Important natural Industries. The 
article is profusely illustrated, Great Electro Magnets 
gives many details and much information about a 
wonderful instrument proposed for the University of 
Paris, add it Is accompanied by numerous diagram* 
Other Important papers In this Issue are Physical and 
Mechanical Factors in Corrosion f tt* Effect* of Elec 
trotysis on Underground Piping System*/ The Pood 
Supply of th* German People, fttmUghf« HeodpsUy for 
the Maintenance of Health) The Transport of AMeriai 
4h the Pom of Duet and a MetffUuAm of Pfanetton 
Against Bacterial Tnfotton 

P«MM Dwrotcd tt Si BtoSj * fhi 

W JttP th$ JajMMur, 1*M, lane, k net po^Ucktlon 
known u toil McUmat find dwrolpd tt patouM 10 
eoQ ehettWfr, *0 Motofjr end eott tor#« %$» fcpte ite 
Initial bow Vtatte It ia admitted mat •oororaf tteftstcai 
papers on tM Ttrfocu pbMM at eotf fertjlttjr'appear l» 
tfce oeuree «f each f*r aaeWten neewir^hwftfaw or 
> dented to dmiatHrr Of acrleettere, it 
r introductory note antwgrtttg' li the 
1 ifitoce tMt updsr «xi|gti#firirittioiu 

JpwTh it#to tmto tom wj uN ^iii » 
IMliltp ile 
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{fjft ftl ft f* #r»Wf f*fto*HWA for ?tk&mh*h m*4* 
ftr #* firt r f ft ea fti iPa oofcm« A ftm ytwwJr oomimmi- 
cfttft* 0 *iMk>$ §* ^#<^04, M tit* it**** 0/ corr#- 
ifMMN vW *# wifftM »k« «o dfttiffiA.] 


Str«ui~tbe Bulkta fa night 

T6 tht Bflltor of the Screx-rmc Airtwrxir 

to your paper of April 8th I notice that Major Alston 
Hamilton, of oor Ooaat Artillery Corps t make* the 
statement* u There la now a tendency to still farther 
modify the ehape of the projectile by employing other 
ctorve* than aim ply circular area for the head, and, in 
addition, tapering the rear portion of the projectile” 
And '* Tapering away the rear portion of the pro¬ 
jectile materially reduces these eddlra, but, If carried 
to extremes, it would cause the flight of the projectile 
to become rcry erratic” 

I wish to call attention to the fact that this last 
statement does not conform to the laws of nature, or 
with what has been learned by aerostatic experiments, 
which bare shown conclusively that the true stream 
line shape, aocb aa nature 1ms given to birds and fish 
Is the proper Shape for swiftly moving bodies through 
both air and water It Is therefore plain that tin 
true stream Hno shaped bullet and projectile, which 
of course, would have to he used In combination with 
a gas chOck cap or wad, is what we will have to come 
to, to get the minimum nlr nslstuuct The metal gas 
check wad, cotuuved lu front to lit the tall end of the 
projectile, should hold It straight anil true while pwHh 
Ing it through the rifling, and there Is no reason to 
believe the piojectllo would fly erratically It Is con 
ceded that the projectile would fly with gieater ve¬ 
locity, then It would hold Its spin longer, and after 
attending would light head down 

Experiments made by III ram Percy Maxim in trying 
to produce a noiseless flight bullet show that the * whip 
lash” crack Is caused by the front end of the bullet, 
which Is a bow soundwave In u letter I received 


from Mr Maxim, written lust November, he says 
M We made bullets tapered at both bow nud stern Wo 
found that they wade the same track noise that the 
flat Btern bullet made Apparently the bow wave is 
the cause of the bullet s flight noise, and the shape of 
the stern of the bullet will simply affect vvlmlty of 
flight I believe we have a right to expect from the 
* cigar 1 shaped bullet the advantages whhli you men 
Horn I would not bo at all surprised to .see such a 
shape come Into use for certain purposes There Is no 
hope, however, thut such a slinpe would have a 
silent flight when tho velocity exceeds the velocity of 
sound ” 

Mr Maxim has likely done more experimenting In a 
system a lie and intelligent manner In this line than 
any other one in the United State* Yet It secmB that 
he went no further than the so-called M cigar” shape 
He, however, bad tackled only tho problem of noise, 
and not vehxity Yet he made gas check cups and 
" cigar ” shapea, and found that there was an improve¬ 
ment in velocity Now, since velocity Is what we need 
for range, the air resistance is hereby solved as far 
aa we can solve it I know of no experiments whbh 
show that a true stream Hue bullet or projectile, with 
ft carefully formed gas cheek cup, will fly “erratic ” 
and cannot understand how such a conception could 
be gained, unless cups that collapsed were used lu such 
experiments In such cases the cup might pinch the 
tall of the bullet too tightly to drop off easily and 
evenly after leaving the barrel, or a too lightly con 
structed cup would not hold the tail true while pass¬ 
ing through the barrel If, however, available for 
jour publication, it would be timely as well as Inter 
eating for you to procure from the Government iuforma 
tlon as to these experiments. It would be Interesting 
to know why the true stream line shaped projectile 
would not he an advantage, since that shape greatly 
reduces resistance, and it is admitted that the semi 
stream-lino or w cigar M shape is decidedly advan- 
tofOouA 

*• Eli K Gosgoky 

Cefcfcr^; OMy, Ky, April 13, lOifl 

tfc© National Guard Problem 


To ft* Editor of the Scantmo Awwucan 
flftrftg ft your editorial In April 15th issue It 
•tom* tofts writer that you are wrong ft your main 
contmtfom 

If fWWftop has been influenced ft Its action on the 
Hi* fftA Chamberlain bills by fear of the political 
fttoftfc M 4ft Organised MlUtft it hag btpu sea ml by a 
The powo^of the National Guard 
“* Ki$m add ft fte Y0t# of tw Wdfcftd men^nd 
qoftgtiftftwSd ofltoeftXwhoc mak* tp oU tmt a 
It* ftfturkftl strsnfth, 

f&fr'of theft men ftatter* has 

JifHtfj** aW iiways wtu w M *U ether 
iifjhftft Koch vote* according to his con 

voft a* a unit as far a* 


matters of defense are concerned, It is the writer’s be¬ 
lief that If a poll of the Guard were taken, the vast 
majority would be found lined up In favor of universal 
compulsory service No one realise* more acutely than 
a guardsman that he is training himself and making 
sacrifices while the other fellow Is taking bis east and 
In many cases amusing himself by Slingiug mud at the 
guardsman into the bargain. It, therefore, seems un 
fair to deny the militiaman a degree of public spirited 
ness at least equal to that of the average citizen out 
side of the Guard. 

That tho National Guard to deplorably inefficient In 
some states to nu reason to decry Its entire personnel 
No one will contend guardsmen least of all, that the 
MHltlu system as It exists to the best for National do 
fense. It should not be forgotten, however, that tho 
men In the Guard have been working for years without 
any reward and it may be stated aa a further fmt that 
they would continue to do so regnrdlesa of any u<tie>n 
tlmt Congress may take They have been striving to 
make ns good a force ns jaatsiblo under the sjHtem us 
It existed In aonm states they have succeeded imuh 
better than In othorM and It muy reasonably be believed 
flint under proper lodoral control they all might ap¬ 
proximate an equal and u higher standard of excellence 
Is It not conceivable that (ougress may ha\e ben ii ini 
I*Ik*d to Us action |>y a to lief tluti tho Guard could lee 
thus Improved by pnjlng Its monitors and then demand 
Ing from them in return uniform effort and definite re¬ 
sults lu ull the state n/ Such a conclusion is at hunt 
as plausible ns that which holds ( ongrcuH to lm\e tou n 
dragooned by a mono hungry Nutlonal Guard with it h 
phantom i>oHtl<iil jRjwer 

Ihe wrihr to op< n to the charge of prejudice, liuv 
Ing been a mi niber of the National Guard of Ne vv ^oik 
State for over six jeais. My opinion Is then fun 
largely bused on knowledge of those officers and on 
lisled niLti with whom T have been brought lu contact 
I give it for what it Is wortli The nicmto ra of the 
National Guard of New York or any other state would 
iuur be found noting en rmuoM for the furtherumu of 
nuv me u mires against the <ountry’s welfare oven though 
a f» w dollars of pay wc n doleei out to them 

('has N Mohuan 

3T»7 1st Sf r \ roy N \ 


Possibilities of the Transatlantic Flight 


To the Editor of the Hcjhntisicj Ammucan 

Having noticed In jour current Ihbul n note telling 
of the second attempt of Messrs Curtiss and Wunu 
maker to crn«a the Atlantic In a single flight in a huge 
trlpUme of tho former’s design and construction, I 
uin writing jou In order to point out the faliney of 
(his undertaking and to show why the project to an loi 
possibility at the present stage of development of avia 
tlon 

Irom newspaper articles it to understood that a m w 
attempt will bo made to cross the Atlanth In a con 
tlnuous flight of 30 hours’ duration without techul 
calltles, I propose to show undeniable flgureN from the 
leading accomplishments In aviation up to tho present 
time that the contemplated continuous flight to hardlj 
possible as jet 

What to required to be fchowu to tho weight resist 
ance, and hjhucI of the nimhlue With these duta it is 
Immaterial wlmt size machine to construe toil, ho long 
as it is built uixm aerodjuumlc lines It is a reoog 
nlzod fact that tho Hvcrugo machine does not weigh 
less thnn 11 ismuds jeer horse* jwwer, also that no 
practical aero motor hus as yet leecn constructed that 
uses less than 0 3 pound of fuel and oil per h p hour 
and thut the n*slHtance? at a speed of 70 miles jh r hour 
of any mat blue built for the contemplated flight could 
not possibly be less than one sixth of the weight 
Using these figures, we arrive at tho weight iwr horse 
power aa follows 


Fuel for fit) hour* *18 pounds i>cr horse power 
Tho machines it 44 44 

Pilot, et< 1 


Total J. W) “ * 

Tho resistance of 1 lu Jfi to equivalent to 5 pounds \k r 
Uor«o*powvi, and as 1 fi p represents 875 mile-poumto 
per hour, tho rentotanc© of 5 jKmnds would be equlvn 
lent to only 350 mile-pounds per hour, or W per 
cent of 1 hp, which to In excess of any propeller 


efficiency. v 

Allowing for the refaction of weight from consump¬ 
tion of fuel and oil during flight, the mean resistance 
due to fuel can be reckoned as half, or 9 pounds, cans 
ing us to get 3.5 pounds In place of 0 as the head of 
resistance of the entire machine, which equals at 70 
Dalle* per hour, 245 mile-pound", or 70 per cent of 1 h p 

These figures prove conclusively that tho non *top 
flight across the Atlantic to beyond the present possl 
blHttoe, aim this to further proven by the fact that no 


machine thus far built has dewmstrsted that a speed 
of 70 miles per hour has been possible under rho abm < 
cnedmon* 


With the data given 1 challenge any one to show a 
margin sufficient with which to accomplish the pro- 
po*ed flight This can only be done when motors 
are developed hu\ lug lonslderably less oil and fuel 
consumption and w 1th the resistance materially re¬ 
duced. 

It to Inwmcohnbh to me that any person having even 
a alight knowlcdv of uerodjnamhH would Und their 
names and Indorse smh an undertaking und It 1s small 
wonder thut tills Go\ turnout to t Millions in following 
the many HU^ctHtlons and proitoMuto put to them hj 
some of our ntro Institutions 

GtOHOE I AN/Xim 

Now 'iork N ^ 

Galveston's Seawall 

To the Editor of tin* Sciextimx Aumuxax 

In jour ls*ue of Jnnuury nth page 7(1 und<r tht* 
HHhJect of M Protecting GnlvctUnn’M Suiwall jou pub 
llshed some Htatenicnts with lifmme to the sttum uf 
last August and Its nsults which wc fc*el kuu urn 
made without a full knowhdgcM>f cmidltlonH himI \\UMi 
do a gross injustk*e to this comiuuuUy 

You Hftj * Prior to tin Ntoun, which destrojed mil 
Ilona of dollars’ worth of prop rt> nud cjnt huiidreito 
of people their Ihes,' xtc The protKrty Iohh to Gal 
veston nowhere iuur appronchixl a million of dollar* 
Tho Iosh of lives within the protected art a of the citj 
of Galveston was nix and none of these need of nee cm 
H ilj 1 iii\* bun lost had the. i>eopU ixmkil even due 
dllige lice 

You snj further Tho fence of the storm entirely 
deMlrojed Hie bench which is gineluuilj rebuilding, 
however, mil llftexl the. huge rocks clear of the seawall 
and hurled Hie in In smile instniire*H hi iokh the boulcvnid 
—Just Inside the seawall HtO ftet wltk ’ No suclx in 
stunee us this happened 

The rest of jemr storv is Intel endue, from a mochun 
to ft 1 t»r en^lneH*ring stundjeolut, unel lmd It not been for 
them few lines in juui ntoiy it would have been en 
tlrdy satlsfaetorj hut these few lines, giving to the 
world as tluj do an e\HkK< inttsl iehw of the sltuu 
tlon, arc detrhmutal lo our eommunitj und jou will 
agree to an injury, which I am quite sure w r as not 
intended 

AlHiougli a grout deal of relief was offered bv out 
nidi warns h at the time of this stoim, Galveston de 
cllmsl all sue h relief, anil among he i own c ltlxt ns sub 
Hcrlbexl and c-ollcctod sutlichut funds to take care of 
all the relief of a public nature thut was necessary at 
thut time Twenty two thousand dollars wns thus ex 
pended, And, of course In eiirns of this kind there arc 
always more or less unworthy uises that ohluln a por 
tlon of the relief 

It to true, ns u whole there were millions of dollars 
worth of rlnnuiMv done, because the storm ex tend ml as 
far north as Chlcngo, and it did more damage in New 
port Ark, and eost more lives In thut limneelUte vlcln 
ity than ll did In Galveston It to also true thut there 
wero a gnat many lives lost if jou will contdckr the 
storm in Its ciitlietj unel liuluele ull of the territory 
tlmt It affeeted, but the inunmr in which vour artieh 
Is wiitten leaves tin impression thut this treuuueious 
loss of propntj ami life was ofuimloned In Gal 

Veston tend it to with n view to corns ling this irn 
prcsslou with vou and possibly for jou to cornet it 
to jour readers tlmt we me inlcJnsrdng jou Hito com 
munhutloM Muj \u have the pleasuic of bulling 
fiom jou * 

II II llAINLH 

Seerelaiv undTiuffie Manager of the 
(juIVtHtoN < omnii re lu 1 Assen Ittlloli 

(iMlveNtoii, 'to \ 

Hinla for Exporters 

To Hie Editor of the Seuvixut Amkhican 

\s n i l<I( r to the lotte r of Mr E Vnde rs,m on South 
American trude, which wmt lulu cktulls 
Ilusinewi men of the USA. who would acquire n 
clientele In Down America should rcnuiuleoi 

That the Amt*rieun expression* Do It Now, Me 
Should Worn iU , etc , npply only lu the V s A 
That foreign cUHtoiuers expeet jou to do business 
lb< Ir waj 

Thrtt business In Dow a Aim rit u !h done by the 
fonnulu Amerleun way multiplied b> lxJx 1x4 

That profitw me. Imstsl u|m>u the equivalent of our 
qunrter-dollur the world over You get nearly us much 
as by the dollar sjstem 

Thut you can meet every requirement of this trade 
If jou only will really try 

Thut jou have every resource, ability, und equip 
went of the U S A at jour back 
And thut only tact patience anel thorough study of 
jour subject are necuesarj 

Your IcgtslHttpn, merchant marine*, credits etc , will 
follow jou, only really try 

H M Hoi iuANN 

Hrookljo, New York 
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A comer of (he miniature cave, with a large sUlag* 
mite pillar rising from the floor 

Building a Cave at the American Museum of 
Natural History 
By Walter L. Beasley 

A MOST ronllutlr and InNtructlvi cnvo reproduction l« 
now Im lng finished foi the Geological Hall of the 
American Museum of Natural History New York It 
Is u miniature of a rimarkable m wly-discovered grotto 
Just cxplnied In Wejci s ta\o, Virginia 

The tuvi h production 1 h faithful In evi rv detail, 
which mukes H at o»c« an linpmwlw and graphic 
repreHt'iilalhm of tin original one li Is replete with 
beuutlful uud faiitasth formatloim of 
atuluguiltes uhlth lum lam tari fully 
remo\«l from Ha luitmal nue and 
transported with grtat dllthulty to the 
Muaeuin, when tlie> lunelann nw« milled 
In the ir exa< t oriler of on urn n<*e Thus, 
us a result of the arduous tasks Involved 
the cuvi. timy la comddi red us having 
boon virtually transplanted from Its 
natural surroundings to the Museum; 
where It tan la viewed and studied by 
the visitors. 

The far slmlli cave, npnsentlng as It 
does Hk most uilvuneeil uud up tiedato 
tj|s of inustum exhibits which Impart 
wdcutlflt knowledge In tin uimsuall) In 
terratlug and itfUatious manmi is des¬ 
tined to pro\a of i vet ptlonal educational 
and |Rjpular Interest The author Ihrough 
Hu eourksy of Dr Frederick A I mas, 

Director of tin Musi mu, was afforded the 
opportunity of seiuiing a mrlis of ad 
vnnet photographs of tin artWUlnl iave 
seims, width are lure n produced These 
vliws riprtsent the main featmi*H of 
the llnlshed Interior of the grotto, ^ ( j 01 

whUh iKtuples a space seventeen feet 


A member of the Muawn of Natural History staff 
preparing the min let ore cave 

long fourteen feet wide and eleven feet high 
The design, the construction of the artificial grotto, 
and the arrangement and setting of the many stalag 
mites have been skillfully performed by William B 
Peters of the Staff of Preparation Over a yeur of 
critical and painstaking labor has been devoted to the 
careful setting and assembling of the numerous stalflg 
mites forming the interior 

Mr Peters, along with an assistant, visited Weyer’s 
Cove in Virginia in oriler to accomplish the difficult 
ami somewhat dangerous task of dislodging and remor 
lng the weighty formations found on the floor and sue- 



A downward *loW to the le* mine abaft, ibowtac Ike base Mdea 
during (he s ummer aottlM 


Central section of the miniature cave* showing the 
tenmee-ttke formation# 

pended from I lie eetllug of the cave chamber Tills an 
explored grotto forming (he original of the museum 
exhibit, when opened up was found adorned with a 
wealth of magnificent yellowish red stalagmite* and 
(Concluded an papa 404) 

An Ice Mine That Freecea in Sommer and 
Melts in Winter 
By Charles Arthur Vanderatoelen 

U NBEUFV ABLE as U may seem, there exists at 
Coudersport, Pennsylvania, an Ice mine. It was 
discovered some 18 years ago by a farmer who, noting 
a peculiar coldness—even in the warmest 
weather—of a certain portion of his farm, 
was led to dig there In the belief that be 
would find a deposit of silver The mine 
or cave which he unearthed proved to be 
40 feet deep and from 10 to 12 feet In 
diameter At present, it U entered by 
means of a ladder, since It Is situated on 
the side of a hill 

Geologists are not able to explain why 
the mine happens to be wlrap It is, nor 
why the ice should form, lp>iMbngo|)po«i 
tion to the laws of nature, m%nmmer and 
melt in winter, as It doea In this instance. 
The ice is formed from a peculiar cold 
mist which comes through openings found 
all the way from the top to the bottom 
of the 40-foot shaft As soon as warm 
weather arrives, frost appears on the 
walls of the shaft and soon tiny icicles 
form rapid ly, u ntll J n the warmest 
weather huge Icicles, often 2 feet thick, 
reach from the platform, at the top, to the 
bottom of the mine The Ice begins form 
lug in May, and in October the thaw 
fermed *ets 

(OonoluM o* pegs 490) 
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TWttag a »otfoa picture of Weed cfccufotiea la a frefe foot TV Hght h passed 
Area«h IV aa bjo rt into tho camera foaa 


Ha technique of toting motion pictures of blood circulation In a frog 0 foot, 
showing the arrangement of the apparatus 


H» Frog u u Entertainer in Modon Pfctare* A DoaUa-Negathe Camera Which Reproduces 

Image* h Natural Cokwa 


T HE frog has always been a generous contributor to 
ftcfonce, bts foot baring been observed by physiology 
classes Cor generations as a visual evidence of the dr- 
eolation Of blood. Advancing with sdenoe, he has 
broken Into motion pictures and reel 
after red of film showing the red and 
white corpuscles charing merrily up and 
down In the web of his foot will now 
lend new Interest to the physiology 
lesson. 

Micro-motion study of the circulation 
In a frog's foot has been carried out aa 
a part of the medical research work of 
a M ich iga n sanitarium The object was 
to provide a graphic demonstration of 
the principle of blood circulation and 
also to determine the effect of a large 
number of therapeutic measures upon 
circulation. In both these objects suc¬ 
cess has been reached through the use 
of an everyday motion picture camera 
aud a high power microscope, a mercury 
lamp being used for illumination. Me¬ 
chanically and photographically, the 
combination produces excellent results; 
and It is not even necessary to pin the 
frog's foot to the finding board, a fasten 
tag of adhesive tape being sufficient for 
the purpose. 

The pictures obtained have proved 
highly interesting The constant move¬ 
ment of the white and red corpuscles up 
and down the blood stream la made 
plainly evident Although corpuscles are 
only 1 28,000 of an inch In diameter, 
they may be clearly seen when the film 
to projected Color pigment In the ikln 
of the frog shows as plainly as flies on 
a window pane, and the steady pulsing 
of blood through arteries and its gentler return through 
the veins may be readily observed. 

By administering various drugs, food elements, and 
such therapeutic measures as application of hot cloths 
or Ice, the varying effects upon the circulation are faith¬ 
fully recorded by the motion picture camera It has 
been found possible to deter or accelerate the elrcula 
tion almost at will. Even the heart can be stopped by 


A NOTHER valuable contribution ban l>een made to¬ 
ward tho development of color photography, this 
time in the form of a camera that exposes two negative 


pistes simultaneously through the agency of a per¬ 
forated mirror Thus there are recorded on the two 
negatives the red color values and the blue-green color 
values, respectively, of the Image photographed Subse¬ 
quently, as the various pliawm of the process art carried 
out, positive prints In the form of transparem Ihh with 
Images colored red and green, renisMthcU, arc 
cemented together, the two glasses removed, and the 


picture mounted on imptr, umvus, Kory, or nnv other 
material that may be selected. 

Tlie mw enmeru and protess of color photographs 
are the r< suit of years of research work nnd exj>trhueut 
ing ou the part of Tcrcy D Brewster of New \oik 
City The l>oint of dMlnet divergence 
between the Brt water process und otln 1 
color photography proteases lies In th*_ 
metliod of exposing the two mgutlve 
plates lu Uu < ament Ht me the taint ru 
will Ik consUlt red first 
An will be noted In one of the aecoiu 
panylng views representing a national 
vhw of the LQuiern, this consists uf a 
light tight Imix arranged to hold two 
plates or negatives, 77, J at right angles 
to em.li other It is provided with a 
lens A and a Nhutter, B, of toiuenUoual 
pattern mounted on ft movable front 
hoard for focusing as lu tho ordinary 
tanura O Is the bulb tula? controlling 
Die shutter, while D Is the Im llowa tuul 
J tin fix using s< rew B* tww n tho leiw 
and tin in gutivo, 77, In a direct line with 
ls>th there is hit* ringed u nickel or 
sllvtr mirror, fr\ mounted at an ungle as 
Illustrated This mirror is protected 
from oxidation, and Its surfnci has 1 mm u 
ground und polished to an opticul fiat 
by a wtll known teles* ope winker 
Through the mirror there ha^ Ihm u 
bored some 100 holes, «n*li at an angle 
of 45 deg In relation to the suifaee of 
the mirror, for this reason the mirror 
bus <ome to be known colloquial!} hh Die 
‘ Swiss ibecse" plate It Is essential 
that any light rats that pass through 
the holes Lu tho mirror should not bo 
luterf* ml with by the nutnl hat king, 
accordingly, the sidts of tin holes have 
been count* rsunk at an angle of aland 40 deg 

It bi an established fact that light radiates from 
every t>»int In the object to l>e photographed Into the 
emueru bus, and N projected by Die bus in the form of 
a (0111 u|x)M the. sfiislthe i>latc, the bun* being at the 
diaphragm j»oliit of tin lens and the aj»ex at the plate 
If half of tins* light nns arc iut off, the rtuiuluder 
will form just us perfent «n Irnag* of the |>o1nt photo 
graphed, although quite oln 
vlouslj, with only half of 
the light InUiiHlty, thereby 
npcessltating doubling the 
cxiKisurc Tills fact Is 
tnktu advantage of hi the 
design of the Brewster 
camera in breaking up each 
on* of these corns of light 
Into JO nr more iwrtH, that 
Is to mi v each cone Is made 
to strike possibly 10 holes 
nnd so transmit to the hmk 
10 he. a ms of light K which 
recombim to form th* linage 
on the negative plate In line 
with the lens Meanwhile, 
the liortlons of tho cone of 
light whlih strike the solid 
Iiarts of the mirror are re 
fleeted at right uukUh, L, 
und these too reunite to 
form a i>erf*M7t Image on the 
second plate J 

In the foregoing dtscus- 

(Ootir/sdcd on pay* 4115) 


Interference with eerUln 
Mta X MrtM tod ktarted 
«(tkta hr th* dmpte nj» 
4tadt ot whfU rating other 


W# at the eoootapenjrint 
Ahattatkm* Start T depict 
th* 4 *rr«flj*n»Mit of the ep- 
peretta for tririaf the «o> 
ttWIpdeMree. 

tkoml lntereet in the 
‘ffMta ehnerlnf the procetae# 
Htfttoi SNBlBtteb hu been 
Uttm 1 tie the pertore ef the 
WSMtKftfe fbef ere shown 
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1 W perforated mirror or 14 Swiss cheese ** 
1 Ml Ofe r at toa pfote ofihe new color-photography earner* 
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SCiENTIFIC^AMBWCAN 



The Paper Situation 

Factors That Are Responsible for the Present Stringency 

By William Bond Wheelwright 


A N extraordinary ultuatiori extatu In the paper bual 
neon Prices of all grade* are at the highest levels 
known glut*© the established commercial uae of wood 
and wood celluloses as raw material There Is an 
actual fnniluc In somi grades of paper, and on prac 
tlcally all kinds the mills are weeks behind on dellv 
erlea, and some ure even declining to quote on further 
order* 

Howe Idea of the production and distribution of papor 
in the United States U essential to a grasp of the 
situation. The following summary, taken from the 
latest available Government ^Statistics of Manu/mtures 
(1909), will give nn adequate Idea of conditions under 
normul times, although the quantity would have in 
treased 60 per cent, assuming that the same average 
liu reuse has continued In the jtwrs since 1909 that ob 
tnlncd during the preceding dccurif 
Of the 1210 708 tons of iwinr of all kinds manufac 
tured duilng the j<nr 1909, 27 9 ik r cent was news 
|taiK*r 19 7 jh i cent tamrds (le box l>oard) , 18 1 per 
cent wrupplng paper, 10 5 per cent book paper (lmlud 
ing coated, pinto and cover), 5 4 per cent building 
(roofing asUstos and sheathing) 4 7 per cent flue 
puper (writing, l>ond, ledger, tte ) 2 0 l>er Cent mlaool 

Ittueou* 2 2 per cent hanging 1 8 ]**r tent tissue, 12 
ixr Lint tnrd lx>ard, */,„ of 1 pir cent blotting 
The distribution Is inudo Hrst direct from mill to 
user, second, from mill to Joblier to user, third, from 
mill to broker to user—the last means Is by far the 
hast 

Under the first and third forms of distribution, the 
stocks, If carried at all, are stored mostly at the 
mills According to the ‘ New V nglaml Letter'* for 
January, 1914, published bv the First National Bank 
of Boston the normal stocks <m hand of various classis 
\w rt as follows 

News Print 11 % days supply 

Boards I * 

Wrapping 10 

rented Book 30 

Book 14 

1< 1 in Paisrs 48 4 “ 

Tissue 11 Vi “ “ 

In other words, the smallest stwks are carried In the 
grades which mostly imss dlr« t from mills to large 
consumers, such as publtahirs and box makers, while 
the papers distributed by jobbers according to mined 
laneous dnllv needs an more Jibe rally stocked Further 
more, the mills which munufucture standardised grades, 
colors, sixes and weights of pajier, maintain consider 
able stocks on hand from which to fill promptly the 
Jobbers* orders 

la obvious, theicfoie, that u sudden and unusual 
demand nmy only be mit bj immediate increased pro¬ 
duction on the inu t of the mills 


Productive Capacity of Mill* 

The normnl productive capacity of our paper and 
pulp mills was according to the 1909 census about 
20 \nx cent in ixct*** of their actual pi eduction «ud 
(Uls condition undoubtedly prevailed up to the latter 
jtart of 1015 

According to an editorial In Paper (March l r »th, 1910) 
the * Wrapping Division for the month of Junuary, 
1015, produced on an average 82 per cent of their 
rated capacity, while In January, 191(1 the same mills 
produced 100 per cent of their rat«*d capacity In 
Itbruary tlulr tonuuge equaled 102 per cent <apaclty 

“The Writing IMvtaion in 1915 ran 82 i»or eeut of 
their capacity which figure was coimldtrubly hurt awed 
by the upwnrd tendency In the last few months of the 
jear In January I9l«, they run 101 per cent and In 
February the figures reached 105 i»er cent. 

* 'Ihc News ndllH relating to the Newsprint Manu- 
faiturors' Association, showed a production a yeur ago 
of about 82 i>er cent cupudty agalust IOIVj I**r cent 
for February of the current year 

‘ Practically the same figures represent the Book 
Paper brunch of the industry, which six mouths ago 
was running ahmit 86 j>er cent capacity and for the 
month of tebrumv of this jeur shows a production of 
101 per cent captuliv 

M It may be asked how It is possible for any plant 
to run more than 100 \*r cent of its capacity The 
answer is that tlm rating Is Iwaed on tlie working days 
of the ye«r, whereas reet ntly some of the machines have 
been forced to operate on Sondujs ” 

This remarkable and unprecedented response of our 
mills to the emergency naans It ta safe to say, an 
Inc reuse iu the production of i»«i»er eqnl valent to 1,000, 


000 tons If maintained for one year, but its continuation 
presupposes a sufficient supply of raw material—this 
aspect of the case will tie considered later 


depressed condition tne enutenaa experienced roeye^n, 
and business dragged so long that some were 
doubtedly put off their guard. 


Causes of Heavy Demand 

What were the causes for so sudden and unheard-of 
demands uiwn the mills and what is the prospect for 
their continuance? * 

Newspaper Situation At the outbreak of the war 
newspaper circulation increased, but as advertising fell 
off the extraordinary demand for print paper did not 
reach Its height, until increased advertising, Increased 
circulation and increased demands for export came Into 
conjunction with one another, the result was an In 
creese of 19Vi per cent in production. 

The situation was aggravated by a shortage In the 
usual stocks on hand—caused by labor trouble* last 
May, which resulted, while it hinted, In a forced cur 
tnllment of several hundred tons a day The statement 
of George F Ste< lo, Secretary of the News Print Manu 
fat hirers' Association, published lu The Paper Trade 
Journal of February 17th, 1910 state* “The manu 
fu< hirers in addition to taking care of the decidedly 
Im reused domestic demand—have been extremely active 
in developing foreign trade In fact, for the past year 
our manufacturers have been supplying practically all 
the trade of the English Colonies Hurt South America 
A good portion of this tonnage previously bad been 
supplied from Scandinavian, German and English mills 
Should war continue, there Is every reason to believe 
that the necessities of the publishers lu European 
countries will force them to come to us for a conoid 
erablo portion of tlalr supply—but I am pleased to say 
that the home manufacturers are practically all of one 
mind in this desire to supply home consumption first ” 

Book Paper Situation In regard to the book papers 
the increase of production of 10 per cent In tho lost 
tight mouths Is partly accounted for by the Increased 
dt mauds of magaxlnes iu which advertising has be¬ 
come so liberal—by a great revival of activity among 
tiook publishers and by the increased demands of direct 
by mall advertisers for their catalogues, folders, etc. 
On top of that is nn unusual opi>ortunity for export, 
which, however, has been somewhat hold In check by 
lack of vessels, by the wish to servo home customers 
first, and by the precedence given to other commodities 
In the vessels available 

1 he Demand for Wrapping Paper The demand for 
wrapping paper which was at a low point oarly in 1915 
very naturally Increased as business Improved. The 
rising prices then started people up with a determine, 
tlon to cover for their future requirements until the 
mills were literally flooded with orders so that they 
began lo decline business. This was especially true of 
the mauufix tuners of Kraft paper who depend very 
irnnh upon a special foreign sulphate pulp which has 
not l>een so extensively made in this country as the 
sulphite pulp Owing to the difficult manufacturing 
and shipping facilities the supply of this raw material 
has been seriously curtailed, and prices have Increased 
heavily 

Other Papers The unprecedented demand for all 
other classes of paper would entail a very similar 
recital and apace prevents further particularising, but 
It Is Important to state that the difficulties surround 
ing the manufacture of board* and of writing papers 
are acute because the Importation of wants papers so 
much used in the former and rags used In the Uttar, 
of which nearly 18,000,000 worth were purchased 
abroad in 1918, soon begin to diminish In 1916 the 
purchases fell to about $4,900,000 and now they are 
Almost entirely cut off 

Conditions to tho Jobbing B usto s — 
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In the meantime money had been flowing Into the 
country and the restoration of confidence on the part 
of business men came quickly to a bead toward the 
end of the year Increased coats of colors, clay, chem¬ 
icals, coal, felts, wires, machinery and labor, not to 
mention serious freight embargo—, were gradually 
pressing the manufacturer harder and harder The first 
necessity for a rise in prices sprang from the color 
situation about mid-summer, and It was about the Only 
reason for ndvam ed price* that buyers seemed to find 
convincing Early In the autumn the next timid, though 
just advances were made by the mills. There was a 
marked tendency to hold back from time to time and 
see what the other fellow was going to do 

But necessity finally forced bolder advances on the 
mills, and instead of scaring buyer* off It had the op¬ 
posite effect, for at lost all began to realise what might 
readily have t>oeu driven home by their own exigences 
—that costs were mounting imperatively and the little 
gradual business gains were not being followed by re¬ 
cessions. Consequently fear seised the buyers, lest they 
should bo caught short of materials or only procure 
them at advanced figures 

The succeeding condition 1* well summed up bj one of 
my corte*iM>udeut« as follows * I think a portion of 
the recent shipments of paper lias been for other tliau 
immediate consumption and that stock rooms of paper 
consumers hnve been filling up with stock for months 
ahead. Some puper jobbers nre uot heavily stocked, but 
It Is because they have been sending out their order* 
from stock faster than the mills send them their new 
goods and when (hey receive the orders they now have 
on their books they will bo heuvlly stocked” 

Under ordinary conditions a reaction would be bound 
to result and In fact one is generally predicted by lead 
log paper jobbers. 

There ure two factors which will have a bearing on 
tho situation—the principal one being foreign demand 

Foreign Demand 

According to Special Consular Reports No.' 73, the 
total value of Germany’s exportations of paper and 
paper manufactures In 1913 was $622*18,500 Accord 
ing to Lockwood's Paper Trade Journal for February 
17th, Austria a export* approximate $10,0002)00, Great 
Britain** $17,000,000—to quote more fully, ‘ Germany 
and Austria, which have supplied to the outside world 
nearly $75,000,000 worth of paper, have suddeul* been 
separated- from their accustomed markets Great Brl 
tain and France, which had normally exports of $40, 
000,000, are, of course, too busy to give much attention 
to their export trade, while the neutral countries ac¬ 
customed to export quantities have been bamt>ered by 
tho difficulty of obtaining ships and the very high 
freight charges. Great Britain** exporta of paper and 
paper products in 1915 amounted to less than $15, 
000,000 against about $18,000,000 In 1913, while in the 
case of France the falling off is much greater, the total 
paper exporta being for the year only about one-half 
the normal.” 

It U apparent that a potential uniatlifled demand tor 
paper and paper products, amounting to perhaps $100, 
000,000 a year, has been created 

Dp to January, 1910, no striking gains In our export* 
of paper and manufactures of paper bad been recorded 
tor the seven months preceding January, 1914, the sum 
amounted to $12,040421—the same periods up to 1910 
and 1910 showed $11,498,171 and $14,588,909, respect 


As has been pointed out in the cate of papers which 
are constantly selling to large regular users only small 
surpluses of stocks are ever on hand—but what were 
the conditions in this respect with the stock* In paper 
Jobbers’ warehouse# in the late sdmwBff of 1915? 

Letters received from a number of widely scattered 
and Important paper Jobbers la reply to ipyqu—tions 
about the paper situation, present a strikh^i^anhatty 
of opinion. During tbs late dull times, stoo—Kgad been 
allowed to run low, consequently the 
tlon of demand caught the jobbers more or 


ively Nevertheless, the world 4 # stocks must be ex 
tremelr low, hut shipments of the large export orders 
already booked have been retarded'by the preoedett— 
given by manufacturers to their domestic business, 

In this connection, the opinion of a leading exporter 
of paper is pf interest. On April 5th, 1916, be writ— 
me; **X Wm the large bu$Jfie— from abroad will 
* eoy t tow e ed ttftg a* the European war lasts and horn* 
< Ipj^fciiJfipsS not require all of the product at the 
> Mp, fBitheraorythgt even after the Euro* 

«h 1dw^JlMgs^ toe Amerieeu mills Wjli have gpp&r 
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pared, because it mut'd <a Ibar **r h*4 prtor tot*'*!*, 

ware. It hid been taunlty Min'd that th* (M mV * *water lotpMt o(v Ufe p*rt 6t ftHtM- 

woold ultimately arrire. The flurry of Auggat, »M, f wto mr tft jM» country to «xptet fcwtMMi a 
which accelerated the paper market tor* f*W Wtofca. to haf»' tote iHWatoMfrOMW 

died away wddeoly, only to ha tofl*wed,b, $4Atot ** * nMo a ty and floto» 
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DBBwnciw war* favorable or otherwise. would create 
nor* itabie ooodit top * In the bona market, and oonat- 
’qttefttly creator benefit* to tbe manufacturer. 

“With tbe marked locreaaa In price*. I believe tba 
foreign demand In tbe future will not be greater than 
It ha* been during the last atx month*. On the other 
hand. If price* should ease off In thl* country, the export 
demand would exceed the demand of the last six 
month*.” 

The ether factor which may tend to check a severe 
reaction 1* the difficulty of immediately obtaining the 
necessary raw materials 

Raw Material 

The fear of shortage chiefly concern* chemical wood 
pulp*—and especially the bleached. The average 
monthly Importation* from Europe for the last seven 
month* of the year* 1918, 1914 and 1910 were 21,011 
ton*, 80,064 ton** and 15,753 ton*, respectively The de¬ 
crease was partially offset by Increases of average 1m 
portations from Canada in tbe same years, as follows 
1013, 5,600 ton*. 1914, 8,828 tons, 1915, 13,211 ton*. 

It may be observed that the average monthly Importa¬ 
tion from Europe for the three year* wa* 22,786 tons, 
and from Canada 7,654 tons, whereas the monthly 
average of European pulps Imported in 1015 plus the 
increased monthly average of Canadian pulp, equals 
20,130 The actual importation of European chemical 
pulp In January, 1910, was 12,985 tons, and from Can 
ada 15,848 tons—total, 28 833 tons 

Leaving out of consideration the question of what 
was bleached and what unbleached, no considerable 
foreign shortage Is Indicated, especially an the prln 
clpal producers of wood pulps are not at war Further 
let me quote from a letter from a large lmi>orter of 
pulp, dated April 8th, 1916 “ I do not a nth lpate auy 

trouble In getting Scandinavian pulps—their asking 
prices Just now are exorbitant—it seems to me that if 
the paper business should fall off somewhat bore, and 
with the fact that there Is a comparatively small short 
age of unbleached sulphite, the market Is apt to drop. 

“The shortage i* quite large tn bleached sulphite, 
and still larger lh Kraft pulp. I think that Sweden Is 
trying to make tbe export of it* pulp to England dlffl 
cult ou account of the embargo and export permissions 
Issued at the discretion of the government This would 
naturally give them more pulp for export to this coun 
try. of which would tend to reduce the market ” 

A serious shortage In rags and waste papers was also 
encountered, as has already been pointed out Rags 
comprise 7 8 per cent of the fibers used In domestic 
paper making, and waste papers, books, magazines, etc, 
214 per cent About 123,000 tons of the former and 
880,000 of the latter were lmi»orted In 1918 The rag 
situation was especially serious because rags are abso¬ 
lutely essential for mailing the better grades of writ 
lugs, ledgers, blotting*, cover and roofing paper 
Furthermore, they are used In the manufacture of gun 
cotton, and the munition makers have not hesitated to 
pay prices which are prohibitive for paper manuf&ctur 
er* Coupled with the Indifference which our people 
had fallen Into as to saving these useful wastes—the 
cessation of Imports created a veritable panic in this 
market, which has only recently begun to find relief 
through more active domestic collections. 

Remedies 

This brings us to the consideration of what steps may 
be taken to alleviate the situation It would probably 
have been useless to hope to persuade people to desist 
from speculative buying after the market had assumed 
a “runaway” character, but It is decidedly to the 
point to encourage the saving of rags, books, magazines 
and other wastes fit for paper making Secretary Red 
field, acting through the Poet Office Department, has 
given material assistance In this direction, and three 
of my mill correspondents who are heavy users of rags 
write that already the situation is Improving, and that 
they expect an approach to normal prices for rags by 
January 1st, 1917 It would also be desirable to In 
crease our facilities for bleaching chemical wood pulp* 
and making Kraft pulp. 

Scientific forestry should be practiced In connection 
with our pulp Industry Utilisation of # lumber wastes, 
which are now tremendous, should be developed further, 
and reforestation ought to be stimulated. Iu addition, 
new source* of raw materials, such as waste flax and 
other straw*, sugar cane, etc., should be exploited The 
Government has for some yean been carrying on valu¬ 
able experiment* In thl* direction through tbe Forest 
Product* Laboratory and the Bureau of Plant Industry 
assisted by tbe Bureau erf Chemistry Tbe increasing 
oosta and scarcity of timber point to a not very distant 
time when annual crop wa*to* will become commercially 
profitable tor paper making. 

In floe, everything potoftto should to done to make 
Gris country independent of others for tto fibers, cben* 
fctla, cfey* dyest^ artsUpctog. 
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Bov May the Permanent Success of Our Dye 
Industrie* Be Secured? 

By George IL Brace, JLMULLB. 

T HERE have appeared In the columns of the dally 
pres* and of this journal, and those of other sclen 
tlfic and technical magazines, many article* by able 
and learned writer*, telling in detail the conditions 
In which the businesses using dyes, colors and Inter 
mediates were In at the beginning of KurojKmn hontlli 
ties, how characteristically enterprising, aide and ven 
turesomo business men proceeded, at the expenditure of 
much effort and money, to prepare to overcome this 
calamitous condition This with the only hope that 
they would receive the cooperation of the consumer* 
and of the Federal Government 
Statistic* have been given showing the marvelous 
development of these Industries, and estimates have 
been ventured as to bow many months or years might 
pan before these new businesses would be able to take 
care of the situation In a substantial waj 
Most of these writers, while gathering their data 
most carefully, verv conservatively discounted the fig 
ures, with the result that they were invariably much 
below the real facts, but all of these writer* have heri 
tated to speak with any degree of poultlveness of the 
future Not that the progress had not been little short 
of miraculous, but that they were uncertain of two 
thing* of vital liniwrtance 

First The iKiHslblllty of securing adequate protec¬ 
tion for these InfHUt Industries, secondly the attitude 
of the consumers on this question of tariff and of the 
higher price for domestic goods And right here lies 
the crux of the whole matter The manufacturer will 
jjo just so far and no farther until the future Is made 
reasonably safe 

True, millions of dollars have been expended in the 
establishment of plants, and temporarily they are reap¬ 
ing their reward, but only after passing through the 
fire At the outset these Industries, except in a few 
instance*, were absolutely new iu this country Mh 
chlnerj was not to be had readily, and when procured 
was Invariably found inefficient, unreliable, faulty or 
expensively perishable The machine people were also 
going through the experimental stage The rnnnu 
faeturers had to contend with inferior raw material, 
frequently Incompetent help, the chemical questions 
could onlv bo settled by literature, always a most uu 
BHtlBfantory way, because trained talent that could 
solve difficulties was not easily obtained, the little 
tricks and short cuts that experience brings were as 
yet unknown, and so, bravely and determined, they 
worked away while the plants experimented, and they 
saw their dollars go down the sewer In tho shape of 
defective products 

These same experiences were gono through genera 
ttons ago In Europe, but never to the extent that they 
have been In America In the brief period of twenty 
months There appears to he no question that long 
established plants in Europe, having overcome the 
chemical and me<hanleal difficulties, discovered the 
mo*t satisfactory machinery and economical unit* with 
low cost of labor, and abundance of cheap raw mate¬ 
rial, can produce and undersell tho American manu 
faeturers 

This condition wpqld continue unless the latter had 
adequate protection that would also bo jjrohlMtlvo to 
foreign lm|torts for a period of four or five years, 
when, by processes of acquisition and elimination, he 
hod discovered tho best methods, the <heapest processes, 
the most desirable machlneri , had well trained help 
and cast aside tbe crude, expensive, half exiterlmettial 
methods that must of necessity be pursued for some 
time in any ndw and untried industry 
How, then,-!* thl* protection to be had? Never 
through the unaided efforts of the owners of tbe infant 
Industries, butothrough the earnest, honest and per 
■latent cooperation of tye consumers Without this 
the effort Is useless, and we must meet this situation 
face to face. 

The future of the d}o, color and Intermediate Indus 
trie* In this country Is In the bauds of the consumers. 
If, blind to their own interest, they fail to see their 
future safety In suttalnihg these enterprises, th< n un 
questionably these undertakings must die by the way 
side Some will, because of present abnormal price* 
perhaps make money for a time, and, having paid 
up the co*t of theljr plants, write them off, and bo 
able to exist for a time, but 1 they must all end In the 
Junk heap eventually unless the proper support la forth 
coming. 

Is the ordinary consumer sincere in hi* protestations 
of allegiance to hi* brother, the manufacturer? Here 
and there 1* found a man who is willing to tmy more 
for domestic good* and to continue to do so that the 
industry may prosper and become * permanency and 
nve him from dependency on foreign manufacturers, 
but unfortunately this Is not general Even some or 
gauUatlons, protesting their avowed purpose to secure 
commercial Independence for tbe country bv liberal 
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tariff, ari* either grossly Ignorant of the necessities or 
else Insincere If Judged from the so-called tariff bills 
which they are fathering 

An analysis of proj>osed so-called protective tariff 
bills reveal* to any one familiar with the manutoctur 
lug end thut they offer no protw tlon at all, because for 
all tbe reason* alluded to alcove the European manu 
faeturers could still undersell the American and make 
a profit 

Would tho Amt rh an consumer then willingly^ pay 
more fur American good*? A few, “Yes” the nkjor- 
ity, “No” If vou ha\o the confident< uf the average 
consumer, he will frankly tell you he foils he should 
buy where ho can get satisfactory goods cheapest 
That If he does not, he cannot connate with other* In 
the business who buy thtaper, and that st lf-d* fmao Is 
tho first law of nature He will go further and say 
that while he bnv* from the Annrhan manufacturer 
now In these umasitou* times, thut on the resumption 
of normal lmi>ortH he would a^aiu huv foreign goods, 
giving a* reason* that the foreign manufacturer* could 
dictate, because, if by combination tin.} would refuse 
to sell Sifincr and finer goods unless the same market 
was oi>eu to the commoner ones that the purchaser 
would then be helpless, and at the mercy of the foreign 
manufacturer 

Confessedly, It will l>e some jours' work under the 
most favorable and promising conditions before Amer¬ 
ican manufacturers will produce the finer color* and 
synthetics, hence the nurturing of those industries In 
the meantime becomes a serious problem 

If the consumers could be made to see that not only 
their Individual Industries, hut the very life of the 
country, d* i>end uiam the eommori lal hu< cess and 
supremacy of the United statis, they might be 
willing to Huffcr temporury Jnumvenh nee to foster 
these buslnesm h that promise prosperity and inde¬ 
pendency 

We might well take a page from the book of experl 
ence of European Industries, especially In tbe line* 
under < onsideratlon We find first absolute unity 
among manufacturers, si>cciaUeatlon, with certain 
houses covering certain lines without conflicting or 
cutting by other houses, the Government cooperation, 
and tin home consumer absolutely loyal to the pro¬ 
ducer The Nelf sacrifice Is willingly made where neces¬ 
sary the thought that the mother country or father 
land will bo benefited being sufficient Inducement and 
reward, ft splendid commentary on the loyalty and 
pai riot ism of these people 

Here is the remedy for the condition and what would 
spell future prosperity for this country Adequate 
protection prepared by a permanent commission of 
men devoting their time, thought and research to thl* 
work only, and these men must be devoted to their 
w'ork, free from pollthni Influence* and bosses, free 
to act upon their knowledge and conscience, and they 
must la* paid lllwrally enough to seiure able men, who 
can thus afford to enlist themselves in the country'* 
cause The appointment should bo long enough to war 
rant mens devoting the best years of their live# with 
out the fear that the t Image* of administration will 
send them out us derelicts after all other mearil of 
adequate livelihood aro lost to them Neither partisan 
nor bipartisan boards should be considered as such 
Tbe men should be selected first, and their iwirtlcular 
political 1 m lief Ik* a matter of their own concern a* 
may bo Un Ir religion 

In seeming able nun who can and will devote them 
selves to so ImiKjrtant a cause, the appointing power 
and the rc pr« m ntallvps of the people should l>e big 
enough to get the men, the right men, irreniKMtlve of 
tluir personal Ix^lUfs, nor 1* It desirous that sue h a 
commission Ik* com [toms] of experts, so-c. ailed, width 
ordinarily spells narrowness and non receptive minds. 
Rather let u* have men with minds fresh, willing, 
able and receptive Students who with the depart 
mental data available and the desire to get the beat 
result* for the people, will pursue all the lamlfloatlou* 
of the subject With such men, and they aro plenty, 
It matter* not whether the} aro from tho North, East, 
fcKmth or Wi«t, nor how they vote or what church 
they muy attend, wo will get honist work, with no 
axe-grinding 

Tin re ntvtr has been a tariff hut ha* been evolved 
in tho count 11 s of om iwirij as opposed to the other, 
with numerous ]nt c-onHtUuente cart fully covered, lack 
ing both Justice eqiiHlitv n« equity and greatest gen 
eral iKncfit and silent Uh const rut tlon and these con¬ 
ditions will «1 wh>h prevail until a permanent body 
devoted to the work trikts U in lmml 

W r e must also have willingness on the part of the 
consumers to puv more for a time for domestic good*, 
and equal willingness on the part of the ultimate con¬ 
sumer to pay n slight advance to build up these Indus¬ 
trie* because of the benefit It will bring thl* country 
by the permanent establishment of vast and necessary 
plants Indirectly bringing to him his share of the gen 
end prosperity 

<( on< fuc/rtf oh pn ;« -isnv 
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Learning to om the sextant 


Bringing a ten-oared cutter aakto 


Our Nautical Schoolships 

Conditions Show That We Are Far Behind Our Commercial Rivals Abroad 

By F S McMurray, Supt N Y State Nautical School 


T HERE ere but two Nautical Schoolships In the 
United States devoted to educating and training 
Americans for responsible positions on shipboard The 
gunboats w Ranger H and “ Newport " have been loaned 
by the Navy Department to the States of Massachusetts 
and New York, respectively, for this purpose These 
Tenets are Inadequate both In size and type for the 
best results in training purposes, and their annual out 
put Is limited to 100 cadets collectively, who enter our 
mercantile marine as petty officers or cadets, serving 
therein until they become of age or gain requisite ex 
parlance for positions as officers or engineers of com 
merclal vessels Conditions have changed since the 
time when shipmasters received their Initial training in 
the forecastle The sailing ships of former days were 
in themselves excellent schools for developing traits 
necessary In men of the sea, such as courage, physical 
and mental activity and the knowledge of ship handling 
and navigation under a variety of conditions of dlffl 
culty and danger It U no longer practicable or possible 
for American youths to euter our mercantile marine 
service under suitable conditions for advancement to 
command, unless preliminary training of an educational 
nature, applicable to sea life, la obtained in these 
schoolships. Because of the universal employment of 
foreigners In subordinate capacities on our modern 
commercial vessels, where the English language is 
Seldom spoken in the forecastle, and the disappearance 
Of the old time skilled seamen, forecastle experience 
does not produce suitable training for the advancement 
of Americans to high position on shipboard 
Conditions abroad are far different The maritime 
countries of the world have long since recognised the 
need of special educational measures for training of 
fleers and commanders of commercial ships, maintain 
lng schools of a high standard for the purpose and 
developing the training ship method to a state of effi 
clency greatly superior to our activities In this line 
Great Britain haB 18 whoolBhlps including some op¬ 
erated by public subscription Others are ojierated 
solely by steamship companies for their own personnel 


Germany has adopted similar measures The German 
School ship Society of Bremen has been operating five 
training ships, two of which were assigned to the sole 
use of the North German Lloyd Steamship Company 
They have lately issued a statement to the effect that 
their work is continuing unhampered despite war eon 
dltlons, and they are prepared to fumUh German mer 
cantlle shipping with trained officers and seamen to man 
vessels and extend the country'! trade immediately upon 
cessation of hostilities. In the meantime 200 cadets 
and 20 officers from the training ships have been as¬ 
signed to I he Imperial Navy, where they have been 
placed on the U l>oats and destroyers, i>osltions to which 
only the most efficient men are assigned Japan takes 
a leading part In this educational work for the sea 
The Nautical School at Tokio compares with our Naval 
Academy at Annapolis In efficiency and their training 
ship, “ Tasel Maru, r one of three, Is a large four masted 
auxiliary ship with twin screws especially constructed 
for training purposes, which makes long ocean cruises 
about the world Even Belgium, Braxli, Peru Chili and 
the Argentine lead this country in nautical training, 
with the operation of suitably equipped training ships, 
that they may not be dependent upon foreigners for the 
manning and direction of their commercial ships 
The importance of this work U directly proportionate 
to the locality and magnitude of maritime activity 
The State of New York, through which over half the 
foreign and domestic water borne commerce of this 
country passes and in which is owned and operated a 
majority of American shipping, Is supporting but one 
training ship which is quite Inadequate to meet present 
demands for Its output and its accommodation. This 
school has lately hcen threatened with abolishment in 
the Interest of economy in state expenditure, though its 
annual maintenance expense Is but $80,000 
The New York Nautical Bchoolshlp has been in ex 
latence for 42 years and has sent into sea service many 
of the ablest young Americans now serving our com¬ 
mercial Interests afloat Several of Its graduates have 
become commissioned officers la the Navy and Revenue 


Murine, five are now at the Naval Academy Several 
are In command of Naval Auxiliary ships, Government 
craft connected with the Lighthouse Service, Army 
transports and commercial vessels. 

At the present time, with 290 ships under construc¬ 
tion In American shipyards or contracted for, with a 
present demand for trained shipmasters and officers in 
American vessels so great that a suspension of our 
citizenship laws was considered necessary and ordered 
by our President, to permit aliens the command and 
officering of such admitted to-registry ships as have 
been acquired since the commencement of the European 
war, and with a shortage of officers In our domestic 
shipping which has caused great annoyance to local 
shipping companies through the levying of floes by our 
Federal Government, amounting to over $100,000, for 
failure to comply with the law which requires full com 
plement of officers on shipboard, there Is a crying need 
for additional support and extension of faculties In 
Nautical Bchoolshlp training 

The negligence or apathy of our Federal Government 
toward shipping necessities, and especially this im¬ 
portant feature among them, Is Incomprehensible, In the 
face of such legislation as the Hardy Act, passed in 
March, 1013, which required an additional or third 
officer on all American ships of over 1,000 tons. 

An Investigation of foreign methods In educating men 
for the extension of the trade and commerce of tho 
world will show that we are far behind our commercial 
rivals In this respect, and do not seem to realise the 
necessity of sending able and educated men to sea in 
charge of eur commercial shipping 

The report of the Germau Bchoolshlp Society for 1016 
states that It is regarded as one of the important insti¬ 
tutions In Germany and that It has been one of the 
principal assets from which Germany has established 
its great merchant marine Money and effort have not 
been spared to make their training ships modern and 
useful Even the latest motors for propelling have been 
Installed In order to familiarise cadets with the very 
latest mode of navigation 
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Instruction In the ongtao-room 

At this critical period of our national struggle to 
regain a foothold upon the sea, with legislation eoacted 
favoring shipboard labor, something must surely be done 
to Increase the efficiency and Improve the status of the 
men in authority on American ships. The urgent need 
of these Indispensable men and adequate facilities for 
their education and training, commensurate with the 
civilisation and commercial growth of this great nation, 
Indicate a grave economic loss 

If out seaboard states cannot afford due r— T~ " — z~ 

support to this educational and vo< ntloual 
training for an Industry of null lm 
portance to them. Its continuance and en 
largement should be undertaken by 
private means, endowment or public sub | 

script Ion as is done with other educational 
Institutions or with some of the training 
ships abroad 14 , 

The civic value alone of these training *\ 

ships should warrant their sup(vort lu the 
interests of good citizenship, through fur 
nishlng the many youths who desire a sea ||HHP 
life with a disciplinary training on ship- 
board amid suitable moral Influences and SBKSIS IWP;: 
surroundings favoring their physical, 
mental and moral growth Tlie experl 
ence which forms an nudeveloped hoy Into 
a self reliant, thoroughly disciplined, ca HH 

pable citizen lu a short period of Intensive 
training, for civil or specialized military 
duty, Is a valuable service to the com 

How Gun Prenmres Are Measured cwrnct 

By Geo. P. Jewell 

I P we desire a steam boiler to withstand S?i?K§trstlo 
a working pressure of 100 pounds to «r«^A—£°P 
the square inch, we use material that lower «nter B < 
should not give way until a pressure of at 

least 200 pounds la reached, we actually - 

test the boiler with a pressure of perhaps 
100 pounds which will probably develop 
any defects and yet not Injure the boiler 
if the material Is sound After the boiler 
Is In service a gage is used to keep the 
flreinan from letting the pressure exceed 
the 100 pounds for which It was designed. 

An almost parallel case exists in gun 
construction. The pressure that will be 
required to drive out the projectile with 
the proper velocity can be computed and 
the parts of the gun can be so propor 
Honed that they should not give way until 
perhaps twice this pressure has been 
reached. After the gun Is made It must 
be tested with a pressure well above that 
Intended to be used normally but n<Jt 
great enough to Injurd the parts If they 
are of sound material While the gun 
Is ip service a gage is not kept on it 
continually as with the boiler, but the 
same purpose Is accomplished by testing 
each lot of powder to knbw that It will 
not give a greater pressure than Intended. 

In both cases gages are necessary, but ttmA - 
the instruments for measuring the rela¬ 
tively low and continuous steam pressure 
at "low temperature obviously will not be suitable 
for recording the almost Instantaneous pressure of 
hot powder gas at perhaps 401,000 pounds to the 
Inc& $S)» gage used for the latter purpose 
Is mm U cross sect i on In due of the accompany 
ibg •fttetufc various parts going to make 


Learning how to use machine tools 


the gage are shown in ono of the photographs 
In the first drawing, representing a sectional view of 
the gage, the housing C la made of steel sufficiently 
strong to resist the pressure of the powder gas as it Is 
placed inside of the gun close to the breech block or 
tu rewed into the latter when the pressure la to be 
measured The aitual record of pressure is the amount 
that the copper cylinder A is compressed by the steel 
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Constructional details of the pressure gagas used to measure the pressures 
attained In guns 

ft varloQH component! of the pressure mutes are shown In the photographic portion of 
In thn eiHtluiml view »p|K*arln# lu the upper center the parts indicated 


The various component! of the pressure gages are shown In the photographic portion of 
the illustration In thn imhHiiiiiiI view »p|x*arlnK lu the upper center the parts indicated 
are A—Topper recording tvllnder B—( losing cap f* ~ Hte* J housing /> — I Istod 
J —Copper gea iheck t —lluhher or tprlng wti 1 ring to bold copper In place. In the 
lower center drswing appears a nipper morning (vllmhr lx fore and after being subjected 
to the pressure from ft gun discharge 


copper will bo 3,000 pounds In the lower drawing of 
the flrNt illustration appears one of the copper pressure 
cylinders, which arc of about the bUo of the rubt>rr 
eraser on a lead pencil, before and after firing 
The copptr pressure cylinders are made from care¬ 
fully selected metal to insure Btrlct uniformity, and 
samples from each lot are subjected to varying pres 
sures In a testing machine The amount the samples 
have been shortened by the different prea- 

-- —sures is recorded so that n table can be 

^ * prepared from width the pressure can be 

r ^ readily ascertained after the amount tho 

> r copper has been shortened In the gun has 

k been measured Por example if the eop- 

L j per measured 500 Inches before firing and 
A 485 inches after firing, the difference 

Mr would b© 015 inches, and the table would 

* show that tho pressure was perhaps 15,000 

P pounds to the square inch. 

{S 1 ’♦ V 7 In practice it has been found that better 

^ ■* results are obtained If the coppers are 

' compressed beforehand in a machine with 

f about the pressure corresponding to that 

W expected in the gun Accordingly, the cop- 

S % pere are supplied already compressed with 

■ pressure corresponding to those in the gun 

W of 10,000 pounds, 14,000 pounds, etc A 14, 

F 000-pound copper would not bo shortened 

m by any pressure in the gun less than 14 000 

pound* If a gun pressure of 3,1,000 
pouuda is anticipated a 30 000-pouud cop- 
per is used, and bo on Two gngeB are 
usually used to check each other and If 
Mura the coppers are carefully placed in the 

gages the two will agree surprisingly well, 
R^ndirSted generally within a few hundred pounds 
) —i inton and frequently even more closely 



Brooch maduuilmn of a 14-Inch gun, showing tho mounting of two pressure 
gages on the free of the brooch plug 

ultable piston D upon which the powder prezimre sets dim tly Tin r 
□re of JS is a copper cup to preveut gas from entering the the #er 

to the Interior of the gage The area of the piston exposed to rolatinj 

mrpose pressure is for convenience one tenth of a square inch bmiths 
Bp*uy This means that If the pressure in the gun le B0,ooo highest 

make pounds to the square inch the actual pressure on the niwclty 


K subjected Patting the American Paper Indu* 
_ try on a Scientific Basis 

A CCORDING to a statement api>earing 
In a recent Issue of Commcrrr /?r 
port*, the attempt to place the paper In 
dustry of the United Htatea ufton a more 
scientific IkhmIs In Ha manufat taring pro< 
esses root lved material support at the 
first annual meeting of the comparntlvt ly 
new Technical Association of the Anur 
lean Pulp and Paper Industry Hie paper 
expert of the United fltates Bureau of 
Standards was among the largo number 
who attended thi sessions and thi Bu 
reflu s (obliteration with tin woik of thi 
assoi Union w mm t( ndered Methods of 
teat and standard siM*oifl< ntions for raw 
mnti rials mid finished produi ts wui dls 
cussed. Interesting papers wire read and 
plans were made to c\c>I\n from the or 
gnnlzntlon a clearing house for technical 
prohhniN hi King In the pm>er Industry 
During the month of Iibruan Inst the 
Bureau of Standards made tesla cm 144 
samples of i>ai>er for the United .states 
Publh Printer 115 for the various exocu 

_ the (hpartments and Indei^mhnt estab 

restore llshinents and 2fl for iierNnns and firms 

who had applied to tlie Government 
There hnve been \arious other Instances In which 
the services of the Bureau were extended in matters 
relating to the industry Assist nine was given the 
bmithsonlHn Institution in obtaining samplea of the 
highest grade papers Tho problem of increasing tho 
oiwclty of book papers was taken up 
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War Game—VIII 

The Effect of the Successful Double Envelopment 


T HE enemy might choose to tight to the finish, which 
means the point whore bis jwwcr of resistance is 
ex haunted In this case the enemy will be either driven 
from the battlefli Id or taken os prisoners of war 

A wise commander unless ho has orders to hold out 
till the last man will however, endeavor 
to release himself from the enemy's grip, 
and to withdraw lH»fore bis forces are 
completely crushed 

To raako the last decisive encounter of 
the Blue and the Red forces on lookout 
Hill graphically clear, we shall attempt to 
picture the actions from the layumns 
point of view To this end wc shall plat'e 
oui war correspondent in the Observation 
tower on Lookout IIU1 ami reprodueo his 
report of wlmt he lias seen from 0 A.M 
on June JSth till the engagement passed 
bejond the range of his vision 
" Ixwkout Hill 39— Tune H, 0 AM 
“ Sinco four oMock the first battalion 
has Iwen in close touch with the enemy 
I had permission to uccomjmny this bat 
tallon, und at 4 *10 with the battalion re- 
serve*, we climbed the rather steep south 
western slope of Lookout Hill 
» " The enemy artillery sent a few shrap¬ 

nel la our direction, but suddenly the fire 
ceased and almost simultaneously another 
battalion from the main body of our 
brigade extended our left flank 
“ From this moment on it was a rapid dash forward, 
till the crest of the hill was reached Once there a 
mean flanking artillery fire hit us from the forest edge 
It was a staggering blow and for a while we lay pant 
lug, helpless, manv men were wounded In the line with 
me, and one shrapnel Hfter another burst with terrible 
accuracy over us It set mod a year before something 
else happened another dash forward, and I climbed on 
all fours toward the l 4 >okout tower, which was but a 
few hundred yards to the right During these moments 
of intense Are action, something must have happened 
to the enemy's battery, for It* shells ceased to come 
toward us, 

" I later learned the reason 

4 Encouraged by the seeming lull, I decided to climb 
the Tower It is a well built stetl frame tower and I 
shall never forget the impressive picture I beheld from 
its top. 

4 The Blue forces, like waves, rolled forward to the 
right and to the left The Red artillery lost two guns* 
the very two which had been 
■helling our enveloping bat 
tallons, but four more guns 
were busy shelling the right 
wing of Colonel Ks force* 

* “ Over the bridge, slightly 

to the east of the lake, went 
straggling Red cavalrjmcn, 
losing heavily, but finally 
gathirlug behind the lone 
house near the lako, from 
which position thty re 
tired toward the forest 
edge 

“Other troops were hard 
pressed by our forces and 
lost many In wounded and 
dead whose Inert bodies 
dotted the gre«n flower he¬ 
ap tingled hillside and 
meadow around Green Lake 
•in less than 40 minutes 
there was not u Rod soldier 
in sight except these stag 
goring struggling or dying 
men on the ground Yet 
though the Reds woe not 
visible tin> wo* fnr from 
inactive, nor did it stniu 
that they were nml\ to give 

Up A deadly fire was pour Sketch of the 1 

log from their splendid de 
fewdve 1 toe along the forest edge 
“ X wondered bow all this would end It seemed to 
uh* that the Reds must expert reinforcement*, or they 
would hove hastily retreated In order to avoid the 
stifling, enveloping forces which were drilling into their 


By Lieut. Guido von Horvath 


right wing troopa with a steadily Increasing Impetus. 

** With me in the Tower was an artillery officer, with 
a telephone Instrument hanging from his neck. He 
noted my badge and paid no more attention to me 
From time to time he spoke Into his instrument which 
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Answer to question 1 of War Game VII 



Answer to question 2 of War Game VO 
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The attack* with double eareiofmewt 

Skstch of the Position* sad Unca of Advsooe, ** wen from Observation Tower 


action brought a hush and thunder from behind Argue 
Farm, soon a little cloud appeared near the for est edge. 
Just to vanish again* 

** The enemy batteries wore well m a sk ed behind the 
trees and 1 could sew bow our guns wore, so to say, 


searching point after point, in an effort to locate these 
batteries. We, also, lost a gun, the shattered wheal of 
the upturned cannon lay In ft heap with four artillery¬ 
men. One caisson was hit point-blank by a shell and 
there was an explosion. While my eyes swept from 
place to {dace over this everchangtng field 
of action, I suddenly saw heavy reserves 
push by the Tower and I realised that our 
solitude here was to be Invaded. 

“ Brigadier General L. G, with his staff, 
had arrived. The General glanced around 
with deep concern, ho searched the north¬ 
east with bare eyes, then hastily unalnng 
his field glasses. I wondered. The 
anxiety on his calm face presaged grave 
events to me We knew there were strong 
enemy forces in the north. At an Impulse 
I followed his direction with my own 
powerful marine glass. 

44 4 There I There, now I* I heard the 
aide exclaim. 

“The right wing of our forces poshed 
forward, nearing the lake Farther north, 
on the forest edge, there appeared to be 
some motion among the Rod forces* 

“Again I heard the aide speak* ‘It is 
all right. In ten minutes we shall sea 1 * 
He laughed and lit a cigarette. 

44 The General remained In silent watch¬ 
fulness. Suddenly 1 grasped my glass and 
directed It toward Chester Hill. There, behind the rail¬ 
road and the Blxler buildings, like a line of blue ants, 
a skirmish line of Blue forces started forward. 

44 At exactly 0 10 A.M the first bullets snapped Into 
the left wing of the Reds. 

44 What a change it made, this sadden attack from an 
unexpected quarter! 

*' As I searched the firing line of the Reds, I saw that 
something was happening there Suddenly there were 
only two enemy guns in action. No the other two were 
not hors de combat, they were dashing at a gallop, back 
np the Greenville road Moreover, troop after troop 
of Rod cavalry were evacuating the forest edge That 
giganih machine stretching over miles began to draw 
together Our left wing dashed forward, the center 
followed, a rapid fire was delivered by the right flank 
and the artillery 

44 While the left pushed on, the right, up Timcum 
Creek, also moved on and all of a sudden the firing 
practically ceased. Our soldiers dashed forward, and 
were swallowed by the green forest 

** Far behind the northern 
edge of the forest the two 
guns which had escaped 
fare uullmbered and their 
shells began to burst over 
their former defensive line. 
A few minutes later one of 
our shells silenced one, then 
the other, while two squad¬ 
rons of Red cavalry re¬ 
treated toward Greenville. 

“At 7.80 A.M. the battle 
of Lookout Hill was won by 
tbe Blue forces. The larger 
portion of the regiment of 
Red cavalry successfully re¬ 
tired, bat the infantry of 
Lieutenant Colonel LC suf 
fered heavy losses in dead, 
wounded and prisoners." 

• * * t • 

The accompanying sketch 
•hows the situation at 6 IQ 
AJL, when the envelopment 
of the enemy** left Rank wai 
fifst felt by the enemy 

Tbs Duties of the Victor 

* Iti the foregoing, wo ban 
shown the successful sssanh 
on Lookout ma of superior forest, wbid 

brought ft dedstoo ttmotigt 

U doubt# e n ve l o pm e nt 

The onsmy has been beaten, and has ttiem ptad ta 
avoid obmpiet* annihilation by a hksty trttfot Jteo 
the noo— which has bean gained by the Stoss mas 
(OmmIsM so f«0S 406) 
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A coffee percolator oa wheels for the Belgian army Shower-bath track presented to the French by Russia 



hrts>>k attachment for Mas 4 Running to man the anti-aircraft guns 

SOME NOVEL INVENTIONS OF THE PRESENT WAR 
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Cartridge Cases of Steel 

Has Germany Found a Substitute for Drawn Brass? 

By Edward C Crossman 


0,m« 


W ITHIN tht* mninorj of quite n few thousand Home- 
v\hHt aged but uprightly ffentUmen the Northern 
uttil Southern States of the almost United States HrtfU»*d 
out u little political <llff(rem*e with ilfha uninj* puim 
tarlrldgw casts To ho Us linkal these wert Hot 
ittrtrldgee nt all, but min 1\ paper pm kets to join lullU t 
nnd correct powih r thnifce In one The soldier hit off 
tho end of tlu painr poured down the iwwdir from 
the murxle iml of tlu rlfli thru ramnu*d home )HM>er 
and bullet At times whin ex< lttm< ut tin hwhI hi for 
got to pull tin trlggtr or to cap the gun, and actumu 
luted three or four loads then, when he 
Anally did jsrform the correit operation 
all the waj through, the result* were 
astoiilahlng If not pleasing 

Ten years later wht n the * renili and 
Germans Aared into what in comparison 
with tlu pn m nt war was little more than 
u sklmilKh hallistk Wiiin and rifle dc slguei h 
hud carried the paimr cast to Its highest 
development ufter which It was promptly 
drupiHil PruHslau shot Inacenruttly if 
spitefully at Fmnbman, with the Fund 
nagil, tho noodle gun, a strange and won 
drous weapon, a breech loader using a 
paper cartridge whkh In turn contained 
74 grains of dirty hluik i>owder and a 
generous man stopping slug of load wt Igh 
lug 4TS grains A stool i> Under, tho ln>lt of 
the modern rifle of whkh the needle gun 
was forefather, wa* unlocked hy turning 
it through a quarter clnle by moans of 
the bolt lover or handle The paper chhh 
waa slipped into the chamber of the bur 
rel, Olid the bolt closed behind It In tlu 
base of the bullet was placed a little 
fulminate of mercury, sensitive to blows, 
the primer of the cartridge Inasmuch us 
the powder charge lay between tho I»olt 
and the bullet, the needle of the gun to 
Are the cartridge, had to stab through the 
powder before reaching the primer, aud 
the effect was truly beautiful 
When tho trigger was pulled a needle 
Impelled by a spiral spring In the bolt 
Stabbed viciously through the paper base 
of (he cartridge, through jwwrtcr, and Into 
the fulminate on tho bullet \Vhereu|>on 
the 74 grains took tiro, and a lQ-gage slug 
departed from that rifle ou its wobbling 
career, while Urework* of sorts spouted 
from the breeih of the rifle until after a 
couple of such seances the canny Hans 
took to firing the gun from the hip 
Said fireworks were the result of In 
sufficient sealing of the breech b> the bolt 
head and the paper of the cartridge— 

Insufficient obturation as the artUleijiimn 
has it The gun would tire all of 500 
>ards, but at J00 jards was not nlwais 
certain* of hitting the landwapo once lu 
three shots Home times the medic, right 
In the midst of the Are which it produced, 
would burn or break off a natural result 
of steel exjiosed to tho constant heat of 
burning intwder around it 
t On the other aide of the small mmo* 

Hipuratlng tlu two sits of genth mi h, 

Ji hu wus Uttir piOVkllMl with til* (hllNHt 
jiot, auother bolt rifle of t rude design aud 
jwiwr cartridge, but more sensibly having 
tho primir at the ham* uf the curtrldM 
not nt the Imse of thi bullet The ln>lt 
carried an India rubber washer to hi Ip 
Km p (be gas from the face of the soldier 
Vt (hut sta^e of the worlds progress 
ImllUth Inns km w lx ttcr than to uni pni**r 
curhidM^ hut both iniah und Prussians 
wire thi vhtluis of the usual slowness of army boards 
to take up lmpiovumut«, particularly when the boards 
are luaih up of i nlom I Fuss* nud General Mossback, 
both of w horn had sun m< rvloe with the old w'caiwna and 
did not bilhvc hiltu could hi hud The problem that 
confronted thi ImllUtb bins hthI designers of those days 
was to And **uuu wa\ to nud the breech of the breech 
lending rifle. Piper skin Urn u lubbt t\ all failed but 
ilrmllj the Inventor of tin plidln cartridge hit on a com 
Muntlon of a solid paper him* with a base of brass, the 
I ro gt nllor of the modi ru shotgun cast To this day in 
the huct four and eight bore black powder British ex 
pn ss rifle** the paper ami brass <*ua* tl\y modern shot 
gun case, **tlll in used 


Hut In the military rifle this did not prove a happy 
comhillation, nnd the paper case was tried and abandoned 
by the British in the old Snider Ip tho In favor of 
a cose made of colled sheet brass, rolled very thin It 
wan crude, hut It served the purpose of sealing tho 
broee b of the riflt Although Mauser developed the 
solid drawu cartridge case of brass or copper before 
the end of the Franco-German war In tho seventies, 
the British clung to their fault) and crude colled bras* 
ease until It was finally discredited by the Egyptian 
campaign of 1888 



Some example* of the weakness of the brass cartridge cue 

1 American hi rein irm Ih fore firing 1 Vmerlenn ucrvli'c cam? Arid with chamber pres 
mirtH higher than OOoOO llm per nqiiAre turli <hm 1ms flowed Blritwu)* primer pocket 
«rtot)> Liilanred cnne rutHy in Burnt H Kosn ^KO cam* with primer pock< t enlarged 
4 1 i (mine caie n that have burst uiidt r high pr'anuri 1 * T old type rim irw wmh 
pruptrly HUpporUd, utaudii more than the modern rlmletw case whkh protrude* ailgbtly 

from < hamla r 



How cartridge* are made 

From a flat dl*k the cartridge is gradually i volv4*d hy a Berlin of punch or draw preisea to 

the Antihed form. 



Some examples of modern soBd drawn brass cartridges 

Tho coming of the solid drawn brass cartridge case 
marked the real development of the breech loading rifle, 
and it has been the standard from 1870 to the present 
great war, In which the Austrians alone have fired oue 
nnd a half billion rounds of ammunition so prepared. 

The modi ru cartridge case must serve to bold 
powder btilkt and primer and It must seal the breech 
of tho rifle agnlnnt a gas pressure of as high as 60,000 
pounds ptr square huh of chamber art*. Not only 
must it do this hut It must be of such temper ns to 
wring l>m k from the chamber walls after being driven 
into evorv minute crevice hy this terrific pressure, and 
practically free itself before the strain of the primary 
extraction is put ou it by the extractor of the bolt of 


the rifle or machine gun This temper must not be too 
high because then the nock of the case will split, make 
that case useless for future Woading, possibly stick In 
the rifle, or possibly break off, disabling the gun. It 
must be of such uniformity In dimensions both In lt« 
loaded and unloaded state as to function surely through 
the mechanism and the chamber of the machine gun 
tiring 600 rounds per minute Too much u tolerance M 
between case and chamber walls results in spilt if not 
broken cases and disabled gun Too much or little 
length—headspace—will result either in misfires in the 
machine gun or else in failure to dose, 
and a balk All of these things are 
measured In thousandths of an inch. 

The anxious effort of the British to shut 
off copper from Germany, and tho diplo¬ 
matic correspondence regarding it, and 
the hope of the British that copper short 
age will prove one of the deciding factors 
of the war are all because of the im 
portance of the little brass cartridge case. 

The modern case is made of a mixture 
of copper and xlnc—-spelter—to give the 
right temper and tenacity under the high 
modern pressures. The first stage of 
manufacture is the stumping out of little 
brass disks from sheet brass—little 25- 
cent pieces done in yellow metal Then 
the disk starts through Its gauntlet of 
draw presses and annealing ovens. A 
draw press Is merely a solid machine con 
talnlng a die and a punch The die gives 
the little disk Its first shape under the 
pressure of the punch, this a shallow little 
brass cup Then a series of the presses 
gradually draws out the cup to the shape 
and thickness of the finished case, without 
the head As drawing tempers and makes 
the brass brittle, frequent annealing in 
special furnaces is necessary, and after 
each annealing, cleaning and washing of 
the cups The final operations trim the 
case, form the head upon It, form the 
piiwer socket, pierce through the fire or 
flash passage, and then reduce or neck 
down the shell to the proper bullet caliber 
It Is necessary finally to anneal the 
mouths of the shells after this necking 
down. 

That almost perfection has been at¬ 
tained in all these many automatic tna 
ihinery operations, let the fact of tho 
successful use of machine guns testify 
The machine gun is utterly at the mercy 
of its ammunition The cases made in 
the United States Army Arsenal at Frank 
ford, Pa, wll stand reloading 25 times 
without giving way 

To guard against the danger of shells 
that have been annealed by being swept 
up In some bonfire on a rifle range and 
that would stick In tho rifle or machine 
gun because of their soft condition, all 
empty cases before being reloaded ore put 
through a sort of reversed scleroscope at 
the arsenal, this is an inclined steel plate 
upon which the fired cases are dropped 
from a little elevation The normal tunes, 
still possessed of the right temper, bounce 
over a little fence from the steel plate, 
the annealed cases, being soft, fail to clear 
the boundary and are thrown out 
But while brass cases are mechanically 
perfect, they have reached about the end 
the strength of brass, and rifle prss* 
sores are going *p and up. Between the 
army rifle and the velocity of 4,000 feet 
per second, with the resulting danger 
•pace of about 1,000 yards over which the sights of the 
rifle need not be changed, there stand these obstacles, 
Erosion of barrel steel through very high chamber 
pressure: metal fouling, caused by the friction of the 
cu pro-nickel jackets on the steel of the barrel 1 flowing 
of the brass case under the high powdef pressure. 

Improvements in powder by American makers and 
future Improvements In steel ^11 take cars of the first; 
alteration of the jacket composition of the bullet or 
some 4yst«n of lubricant applied by mean* of the 
powder, wlU obviate the eecopd; Wrt the thug pen he 
taken cflre of only by the substitution 
metal from brass. 

<0omi*4#s o* iw* two 
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Dry dock raeanUlng. Engineer* at work In Ike river bed of the Mlselmlppl View of pumping fleet tn operation at lower end or cofferdam, showing wing of 

protected by cofferdams cofferdam extending shoreward 


Blasting a Canal Through a River Bottom 

Cutting Through the Rock Bed of the St. Claire Rapids 

By O K Gcjer 


F OUR or five years from the present time the last 
great terror of the Mississippi River will have gone 
the way of the famous Hell Gate rocks and other 
oquallj noted obstructions tu navigation, the trials and 
tribulations of the pioneer river boat captains and 
pilots will then be but a memory Home months ago 
United States engineers begnn blasting a canal 250 feet 
wide, d tulles long and 0 feet deep through the solid 
rock bed of the St Claire rapids, the most treacheious 
spot along the 2 000 miles of waterway to-day This 
la tho greatest project of its kind ever undertaken by 
the Government, width Is pacing $1 300,000 for the 
novel tv of digging* a raual through a river 
The canalisation of the Le Claire rapids will be one 
of the greatest single improvements ever made along 
the river and will remove the last great barrier to a 
six foot channel It will make the art of navigation 
on the Mississippi as safe us steering one s course down 
the main street of his home town Bouts of heavy 
draft will be able to pass the rapids at anj time during 
the dUV or night, evin during low water stages, Instead 
of being subject to Government orders which forbid the 
passage of the rapids in the night tlmo as at present 
Since the first steamboat drugged its way up the rivir 
about 70 yearn ago, river (raft have 1k*od moored Just 
above or below the rapids at the approach of night 
time. 

The Jagged rocks have slashed the iKRtoius from 
many a boat, as well as wrecking countless rafts which 
attempted to pass this dangerous stretch of water 
Millions of feet Of lumber have been slashed Into rib¬ 
bons while being 44 rafted ” over the rapids, and the 
Government's timely work is expected to give consider 
able impetus to the movement for the revival of in 
land navigation 

The work was gotten under way last fall ami the 
work of blasting the rock bed baa been carried on with 
uut Intermission since that tlmo Tho Iowa shore la 
Utilised ft* one bank of the canal while the other bank 
la formed by a eofftrdam nearly three miles in leugth 
which connects with a closing dam at the lower end of 
the canal The lock which will be used in raising the 
stage of tho river through the canal will be one of the 
biggest engineering works ever attempted on the river 


The closing dam at tho lower end will bo 400 feet In 
length 78 feet wide at the base, 12 feet wide at the 
top ami 22 feet high The lock will be 80 feet wide 
and 350 feet long 

The Government engineers began their task with the 
most complete equipment the cunstrm lion ramp on the 
Iowa shore below' the town of 1 1 C lulre Inlng built on 
a lasting scale An immense electric centrifugal pump, 
two steamboats, two dredge boats, a step drill boat, 
three unloading derricks, building bcmtH, seven ton 
steam shovel, three locomotives locomotlvi < rane, 
numerous dump cars, three portable air compressors 
and seven Jackhammer drills comprise th< major 
equipment Since luHt fall 5 miles of railroad tiatk 
have bon laid in tho river bed and along the top of 
tho Jong cofferdam 

The big pump has emptied the water fiom n tract of 
about 85 acres uu the river bottom and dry roik ex 
C«ration has betn carried on all winter The first sec 
Hon of the cofferdam was 8,680 feet in length und has 
lietn closed in at the lower end When this section of 
the river bed was exposed to flic air for till first time, 
Gammers rtapod a veritable harvest as the rlvir !>ed 
was lined with Gams 

lb forf the tofferdam is completed 2,000 000 feet of 
heavy timbers will be used in construction work Heavy 
jellow pine planks are used In making sectional cribs 
whi<h ure sunk on the line of tin river wall of the 
canal This work has require*! a n the skill at the 
command of the large force of engineers and workers, 
ow'lng to the fHct that the water Is about 20 feet deep 
and the current so swift that none but the best work 
can withstand Its terrific force Sleanibi>ats pushed 
barges loaded with graul and sand alongsidt the cribs 
nod dump**d their loads with the aid of the unloading 
barges Heavy rock was dumped alongside tbe dam 
to provide protection from the lot and swift current, 
but despite thesi «(Torts l<*e jams and high water have 
caused several brtaks in the raff* rdarn Out of the 
latest was on Junuurv 23rd, when a break ocuirrod 
about midway In the dam, allowing Hie pit to \h flooded 
About three weeks’ time wus required to repair this 
damage 

Both dry and subaqueous excavating woik was <nr 


rlod on during tbe early imrt of tho winter, but after 
cold wtuther Bet In this work was limited to dry roaftc 
ixtavutlun This feature of tho work will require -ft 
joar’a time, an it repruwutn about hnlf of the aunt 
area About 300,(MX) cubic jards of rock and gravel, 
mostly the former, will be extuvated by the United 
Mutes engineers Of this amount 107,000 cubic yard* 
of rotk will be removed b> dry excavation An laa- 
portant Hid in the underwater work Is the special drill 
boat whhh ran bore Him row's of holes with 28 holes 
in en< h row at one time Blast* of 400 pound* of 
dynamite shoot columns of water 50 and 70 feet Into 
the air and attrat t hundreds of visitors along the Iowa 
shore 

At the lower end of the canal la Smith’s island, wtttdb 
forms imrt of the outer wall of the canal Levee watta 
nearly a mile In length will be built on the island to 
protect it from the high water which will be backed 
up by the dam at the lower end of the canal Thla 
work will not l>e begun until steam shovel excavation 
Ik completed in 1017 Work then will be begun on tfca 
lower end of tho cofferdam and the closing dam aad 
lock. 

Tho work Is In charge of H E. Reeves, n-i *ut 
engineer The Government camp and storage yards nn 
located near the head of the canal The best of ac¬ 
commodations are given the men who will mak» tfafts 
their home for several years to come It 1* expected 
that tho canal will be ready for use by 1021, Its com 
pletlon being delayed somewhat by the fact that only 
a small i>ortion of the appropriation Is availably each 
>ear 

The Platinum Industry of Colombia 

A CCORDING to the report or the Inlted States Con¬ 
sular Servlet at fartngthii platinum Is found tn 
Colombia near tho htndvwtHrs of the Atrnto and San 
Junn Rivers In the InUmlemla dot ( boon \oarlj all 
the streams of this rtginn yield tho natal but the 
grnveN of tlu ( oralolo Itlver It Is snld pan out more 
rklil> than do tho otlu rs Platinum is also found al 
though In Hiualki qnantltlts In tin fluvial sands of 
the ] n pnriim nt of J olliim 



Un, nd of miMMi' hM thh UU, dhiwlag m|k timber worts eo A section of the two-mile loagttodlaal dam, with watertight core of the cofferdam 
* flMdtag pMtmi firttHMd to uefcorod gf«4 boots rock piled sgsliut It to prerent ke damage 
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XKCJSNTLY PATENTED INTENTIONS 

These columns are open to all patentees, The 
uotieea are lnsertid bv »p©* Ini arrangement 
with the imtritonfi Ttrms on application to 
tho Ad\t rtlninp Dtpartmint of the BtlkNTtkic 
AMehii w 


Pertaining to Apparel 

It* VMtMllLF till* —M ghihos, care o t 
11/irtnmn A Jivnie 100 Hrnnduaj New York, 
N } Ihiw litu Ilf toil ninttn to shirts and 
Hlinllnr KiitnuutB and prm Id* * n cuff of soft 
umt* rlul nod of dnuhl* .1 up lyi* ami arrangnl 
t i» rnilt nr wearing ilio <017 reversedly or 
turmd IhKldi out tbun allowing Its use for a 
long tlim prior to luundrjlni, It, or In cn*fl 
the original outer fate Ihhuikh threadbare or 
torn 

Ot Interest to Farmers 

I OTATO 11 \Nll It —A It EH IICtlT Au 
burn Wa*h Xlils Uim utloii provide h h plnnter 
1m hiding a revolubh fuub r win*! nud moch 
AnWin for si r nrt 1> rotating or kicking the 
what nt equal hit* rvnln, when hy the potato©* 
carried by the wheel will bo deposited at 
• qurtlly Hpftud Intervals tn a dellvi ring tuU 
irr* up* ctlv*, of the alto of the potatoes m 
tbnt thiy may ho <onwy<d through tbe tub© to 
tho ground and uniformly plauted at < quul 
dlataueea and dnptb* npnrt 

MANUIlb \YA<K)V — 11 v Cohnki iufl 
iluuts 1 Village Nprlngjr Ala Tin Invention 
pertatna nu r© particularly to d* vie* a for <lls 
trlbutlug manure In the liquid form It pro 
vide* a wagon having separata comportment* 
onn for . am lug manure and one for water, 
tho port* being bo arranged that leakage from 
the manure mingles with the water and may 
he dtadinrgi d thm with for purposes of fir 
tiltsatlon 

GRAIN 8FI ARATQR —ff BoirroN, Fort 
Totteu, N JT> This linprovomcut relates to the 
separation of the bad from the good grain* In 
agricultural activities and tho main object 
thwreof In to provide mechanical means for 
aicompllshlng thl* nsult It provides a mu 
chine for tld* purpom whlih la readily oper 
atrd by hand, hut whhh may also bo power 
driven 

COUPLING— 0 F Winter, Llhu* MU) 
Llbue Kauai, Hawaii 'this Invention relate* 
to augar cano mill* and provid** a coupllug 
more especially designed for coupling together 
tho sections of tbo square driving shaft far tbi 
upper roller with a view to render thfi Mid 
driving shaft flexible to allow the upper roller 
to yield In cum foreign matter pa as with tbe 
augar isne between tbo reliant 

combination grit for fowls — H 

ton UrrnL, more Georgu Hotel New York 
N Y Thla Invention relates to * feed for 
fowls la tho form of a combination grit In 
which tbs particles of grit proptr arc enriched 
With A certain fixed coating or covering of 
any suitable substance which fa oaaily asslm 
Rated Tim mating may consist of a mb 
stance containing either a food or a stimulant 
or both 

Ot Osasrsl I alsr ssj 

WORK SUPPORT - Mabt A. K sating, 101 
W JOth 8t, New York N Y Thla invention 
relates particularly to a device for use In the 
school room for acting as a support for sheets 
pencils, and objects to bo drawn as well as 
other suitable articles It provides a support 
lng clamping numbtr dislgninl to be aemred 
to a desk or other support which will reslll 
ently clamp an article In place so as to hold 
the aamc In view coatlnually 

PR(X KHS OF PRODUCING BOLUBLH 
HALTR <M ALUMINUM—M P Coolbaoom 
and E H Qmvmr Address Schrader A 
Lewi* Rapid City, H I) In this esse the In 
nation has rrftrenc© to improvements In proc¬ 
ess* s for producing soluble salt* for aluminum 
from kaolin and other siliceous and argillaceous 
earths nuka, or minerals containing no pot 
a*h In will, h <ompounds of aluminum exist 
Id an insoluble form 

lOlirAULh, STIFL BUIt DING —J R 
Ashley 1700 Broadway N< w Vork N V 
This Invention nlnfnr** a portable nt* * 1 
building structure Ulunres the load tarried 
by the roof stiffens the side wall lonHtru. 
tlon of the building without materially aug 
mentlng tho weight thereof cheapen* th. mat 
of construction and simplifies tho lab* r of 
ass* lidding the parts of which said building Is 
compos* d 

MM* t \P0RURE CALCULATING M K1 fr R 
—W II I omi mis 21rd and Market Bts Den 
or ( ulo This no ter Is for usu In connection 
with n pbotngrnphb lainm for tabulating 
th Urn. of xposun necoBKary to produce the 
b* nt r.HUlt* uiicb r prevailing condition* The I 
liiMiittnn proYldca a th tiro designed to bo ! 
loinHd In a purtUulnr position upon a enun ra 
th* nperntbm of Oil imbr dt pending for nctu : 
rmy up n II* prop r position nu the *um*rn | 

HI It bill INC IUUNTUN BEN —\\ I 
Fexiii* 17 1 lirendwn> Ni w \ork N Y lid* 
Improvumnt return to utlffllllug fountain 
pins and deals more particular)* with opt rat 
Ing mean* for tin didatlng pressor bar for the 
Ink sack Anothor ol>J**t of the Invention I* 
to provide a m vel Jmxpt nslvp, and reliable 
spring for the prettier bar 

bond Mvnimir c\lci lator—g h 

llrwi it Ja 00 Broadway New York N \ 
Tht Invention rvlatos to mem* for determining 


th* term* which bonds, promissory notes, or 
tbs like have to run from the present data to 
the date of maturity, tbs primary object being 
to provide a device having relatively movable 
part* with data arranged thereon and adapted 
to Indicate bj a simple adjustment of tbe rel 
ativtiiy morable parts, the number of years 
months, and days to the date of maturity 
SUPPORT FOR CEMENTVriOUB MATE¬ 
RIAL—K moo 100 Broad St New York 
N Y The invention relates to mean a adapt* <1 
to form supports for cementitious material par 
tltlons while the fcame are In proceaa of set 
ttng It relati s more particularly to vertical 
■upporli which will carry tbo plastlr mass, 
und which will permit the Game to plumb under 
the action of gravity 

PAPER BAG—8 fi St»IN, 8 W Sflth Bt 
Nlw York, NY In the present invention the 
improvement has reference to paper bags and 
refers more particularly to handles therefor 
whereby a number of bags can conveniently 
carried together without any danger of losing 
any of the hags or the contents thereof 

LEG SETTING DEVICE—M SCHirnQj 
BonducI Wl* The invention relate* to port 
ablo means for setting a fracture of tbe lower 
leg of a human either right or left and the 
main object thereof li to provide such a de¬ 
vice which may be readily assembled and unas 
sembled whereby when not In use, tbe parts 
wJ)l CH*upy but small apace 

I IMB 8LTT1NG DEV1( M.—M Rchni o 

llonduel Wls Thla invention la designed for 
Betting factores of the upper leg or hip right 
left or iHith and lu the reduction of which It 
la necessary to haw the body elevated In or 
der to be enabled to put a bandage or plaster 
eait around the leg, hip, or back, and at the 
same tlnio to maintain the leg or legs under 
tension and in proper anatomical line 
Hardwart and Tool* 

i COMBOB11E h ILE —H Gbta* V 0 Box 
| 010, Pittsfield Mas*. Ono of the objects of 
tho present Invention la the provision of a new 
and improved composite tile, more especially 
designed for use by metal workers and ar 
ranged to allow convenient sharpening of the 
| cutting edge* when dulled by use 
1 LAWN FUGFIt —C W Uall U2& Bun! 
8t Denver, ( utn In thl* case the Invention 
la nn improvtmiut In that class of lawn 
edgers and trimmers which consist hroadl) 



stated, of a curved blade enured to a handle 
and provided on one side wltb ft lateral gage 
which run* on tbe curb or edge of the aide 
walk and 1* adjustable vertically to vary the 
depth of cut made by tbe blade. 

DENTAL APPLIANCE—T H Raqat*, 
Prairie du Sac, Wla The Invention has par 
titular refer* nee to a novel device for cleaning 
teeth It provide* a roUry BeilOlo container 
adapted to receive th« cleaning material and 
to bo placed over th© tooth to b© cleaned, said 
container being rotated by an ©odists flexible 
belt or cord 

POCKET KNIFE —J V Knowt/toit, 1118 
8d St Hlbblng Minn This invention relstas 
to knlvi* such as pocket knives including a 
handlt or to ho disposed In line with the handle 
for use It proildoa a knife tbe complete 
handle of which Including tbe spring will b« 
cheaply produced In single *tructure The In 



pockpt knifb 


v«>ntInn produces a single handle blank with 
nn mbit* thtreon to constitute tbo sides and 
spring and tho blank is then bent and swayed 
to bring the side members into proper poattion 
with the spring constituting the whole back 
of tho handle 

How ahold UtUltlofl 

TOAHTHR, — H H Caulton, Mason City, 
Iowu Th* Invention Mate* more partJcu 
larH to thnt type of toaster* which wnbodie* 
toasting plat** having means whereby to sup¬ 
port th*» nam. Id superposed relation above a 
burn* r nml tlm like on whlih bread is disposed 
for toasting the object being to provid© means 
wherdij the heat rising from the burner will 
b* distributed our tbu entire lower surface of 
the toasting plate 

IRONING BOARD — R B Pacmm, 28 Gold 
Rt Norwich N Y This improvement rrfera 
to a structure having folding supports for the 
board the supports including brace# pivot ally 
connected at on# end, and having means 


wberahy to dotaehably Mnnoct tb* oppodta 
end* of tho braoea, to Y^riouily adjuot aatd 
bncvM whereby to rtry tbo height of tbo board 
or adapt it tor other pnrpooo* ooefa u a bod- 
side table. 

TIME CONTROLLED CUT-OFF VALVE 
FOR GAB RANGES—H. Bulge and J A. 
Btkllkb. Addreao the latter, 803 B. Walnut 
8t, Bloomington, til This invention provide# 
a clock controlled valve *o designed that when 



tim* rONTBOruro rur-orr valvk ron gas 

UANGKiS 

applied to a gas range It 1* p*i*«tble to heat 
ihe rang© for a predetermined tirm and whtn 
the time limit is reached tho clmk will auto¬ 
mata nllj effoi t the closing of the gas vaKe 
tu stop the heating of the range The clock 
actuated mechanism is operatively connected 
with the cut-off vulvo, and Is tapablo of being 
set for actuation after tbe lap*© of a prede- 
(t mined interval of time according to tho 
food to be baked or roasted The timer or 
clock la more simple and easy to operate for 
this apedal ns© than if it were a common 
alarm clock 

UOOKINO UTENSIL— W Y Dukhan Box 
1049 Waco Tex This improvom* nt r* 1st* s to 
double cookers for domestic cooking purpose# 



COOKING UTENSIL 

The ordinary double Iwjllcr by reason of the 
wasteful escape of stenm tend# to dissipate 
the water lu a short timi and Is liable also to 
boll over, so that tbe utensil requires constant 
attention The prime object 1# to provide a 
domestic double holler, which may bo used for 
continuous cooking for a long period, without 
replenishing the water supply 

INHWCT CATCHER,—B IL PatteobON 121 
N 21st Rt Philadelphia Ps U** 1* made In 
this Invention of a funnel provided With a 
barrel, and having an air channel leading 
from the barrel to the edge of the funnel and 
a bundled plunger movable in the bam.1 for 
forcing an air blast through the air channel 
to dislodge an inaert on a celling wall or 
other support, and against which the finger la 
pressed 

MachhiM and Msckaaleal DtvkM 

MACHINE FOR CLEANING CEILINGS — 
H Gottlieb care nf Haikler and Lavttt, 3BT 
Broadway, New York, N Y This Improvement 
provides a machine of a portable nature 
adapted to be moved abont on a Boor or 



xactvura roa cleamnu ciiuMOfi 

other analogous support such machine having 
facilities for brushing a ceiling or sweeping 
dust, dirt, cobwebs, or tbe like from the #amv 
by moans operable by the operator itanding 
on tbtf floor 

SUBMARINE TORPEDO DlftCilARGING 
DEVICE—II W Htixa, 800 WelM FUcgo 
Bid g New Orleans, La This invention pro¬ 
vides a meats whereby a torpedo or bomb may 




*■( it* ohjteUn. ft pwldJv 
a nature that a torptfe may be readOy itMKUi 
within the tub* freti wtttan UMflSturinud 
whUft the aoma l« nhueiittf. 


WHEELED BCRAPBU^O, P Hitwc*. 
Addremi M. V Liddell, 1408 Booth m Bt, 
Springfield, lit TWa Invention baa pditicntaf 
reference to machines for excavating and con 
veying the excavated earth from the point of 
excavation to the point of deposit While thin 


machine is particularly adapted for road mak¬ 
ing purpose*, it is hy no means to ba limited 
to any particular art 


AUTOMATIC JOINTER—G B. TovlimsoK, 
Winchester, Ky This Invention relates to 
woodworking machinery, and has particular 
reference to edge trimmers or Jointera. It pro¬ 
vides a machine for jointing the edge* of staves 
for harrels or hogsheads eo as t# Joist both 
edges of pieces or strips of lumber of random 
width automatically or la a continuous open 
tlon 


WAVE MOTOR —K, FousEK 508 last 9th 
Rt Austin Tex This Invention provides A 
wave motor whlth IncluiU* an apparatus In 
stalled in a wave disturbed liquid and a power 



WWK MOTOR, 


converting media nt*m counet ted thereto by 
flexible elements and adapted to convert tbe 
energy neelved then from Into such form that 
It may In louveukutly utilized It provides a 
wave actuated buffer plate In the path ot 
motion of the wave*, and eo mounted that It 
may b© rniwd or lowered and locked at any 
lnt* rmedUto position all of which la under 
control of ths operator located at some distant 
point 

HEWING MACHINE—J Partmann, 38 W 
3rd St, New York, N Y This improvement 
provides a compact sewing machine Id which 
the lever has two arm* oxtending from Its ful 
crum In tbe same general direction, one of tbs 
arm# being connected with the driving shaft by 
a link and cam, and the other arm serving to 
operate the neull© bar 

check controlled device —8 f 

Mioton, 2523 Esplanade Ave New Orleans La 
Th© Invention relates to coin or check controlled 
devices, sad 1# d©#ign«d ©specially for use In 
connection with the autonmtl' gasoline serrics 
diBclooed and claimed In a former L* tiers Pat 
ent granted to Mr Mioton The Invention pro 
vides a mechanism which Is peculiarly adapted 
for detecting bogus or bad coins or checks 
which are too heavy or too light 

SOUND CONIR0L FOR TALKING MA 
CHINES—V W Wbckmick 85T Union St 
Brooklyn, N Y, N Y This Invention pro 
vide# a device for controlling the volume of 
sound arranged In the gooseneck of the talk¬ 
ing machine or at some other convenient point 
In any part of the quantity or volum© of sound 
tube, whereby the tone la affected according 
to the movement of the controlling device 

AUTOMATIC RETURN CHECK AND STOP 
VALVE—T B Foan, 40 Broome St, New 
York, N Y This Inventor’s object is to pro¬ 
vide an automata return check and stop 
valve used In steam pipes and arranged to 
prevent sticking and chattering to dlnponse 
with the dash pot, to permit convenient ad 
Justment for operating at slight differences ot 
boiler and main prewmres, and to provide a 
visible means for the attendant in charge to 
see whether the valve la properly working or 
not 

BIBB SADDLE — J G Hatdxn care of 
Dora Water Co., Flora, Ind Mr Haydens 
lnvrntloii relates to a form of ptpo saddle 
adapted to pipes of different diameters Tbe 
taYetftion eliminates th* object in ns Inherent to 
the old form of saddle* and provides a connec¬ 
tion which is absolutely tight. Irrespective of 
the sloe of the pipe or th* laequalltlea of tb* 
surface of the same j? 

HYDRAULIC VAtVE -W L Mvmhail, 
Washington, t) C The Inventor provides a 
hydraulic vahro which allows the greatest po* 
slbl* discharge with the least weight of mate¬ 
rial la th* moving parts, with tit* least mo¬ 
tion and friction, and with forces acting on 
the valve which are balanced or In equilibrium 
In every direction and at evary position of tbe 
valve 

fits* Mow*— «| TMftr Aeanteertea 

FUEL HEATING DEVICE FOR INTERNAL 
fOlfBUBTION ENGlNRfL—L, A„ B. T * 
K. C. *f*aV**u Address Btraobel itachine 
Co., Qrtfti Bay, WU- Th* Invention prevMsb^ 
meahs wJN^y tbe fnti tuppG*d to an inter* 
UMnctttM PH #«04 4A4y 
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A Record of Good Roads 
That Every Taxpayer Should Read 


Tht Old Macadam Road 

In the old days before the automobile, 
the roadway that MacAdam invented 
a hundred years ago was good enough 
for anybody It was hard, smooth, 
fairly dustless and easy to maintain at 
slight annual expense Its durability 
varied, of course, with the traffic but it 
would go for some ten years or more 
without serious reconstruction 

The Automobile Arrive* 

Then came the automobile storming 
down MacAdam's smooth highway with 
a vicious abrasive thrust of its powerful 
rear wheels and scattering MacAdam’s 
expensive materials to the winds 

And macadam roads promptly went out 
of date 

There are still some road builders who 
are trying to make them serve in this 
day of fast traffic, and find that they 
are either the custodians of melancholy 
lanes of loose stone or are engaged in¬ 
cessantly in expensive repair and re¬ 
construction 

Tarvia Roads 

To make the road once again stronger 
than the vehicle, modern engineers em¬ 
ploy bitumens of which the best known 
and most used is Tarvia 

Tarvia is a tough, coal tar preparation 
It is not an oil and does not track or 
smell It is not a dust-layer but rather 
a dust-preventer Its use also adds 
greatly to the life of the roadway since 
it cements the road into a tough, 
slightly plastic matrix that withstands 
automobile and horse drawn traffic to 
an extent that is remarkable 

How long will thay last? 

How long the Tarvia bond would with¬ 
stand traffic has not been known till 



Newton Boulevard, Newton Min l rested with 'Tami-A” 
nine years ago St4.ll in good condition 


recently but some of the early Tarvu 
roads are now ready to testify for 
instance 

A nine year record 

Newton Boulevard, Newton, Mass , was 
tarviated for five miles in 1906 and 1907 
It is a great automobile thoroughfare 
and before that time its maintenance 
was difficult and costly The original 
1906 treatment has never been renewed 
and repairs have been too insignificant 
to compute At the most an inexpensive 
renewal of the top coat of Tarvia will 
make it good for another long period 

A ten year record 

Bellflower Avenue, a fine residential 
street in Cleveland, Ohio, was built 
with Tarvia in 1905 The photograph 
below of this paving was taken in 1915 



Bellflower Avc , Gcvcland, O t Constructed with ‘Tarvia X 1 * 
in 1905 Note ita present good condition after 10 years! 


A six year record 

This was on the f ishionahle Lake Shore 
Drive in the city of Chicago where plain 
macadam would probably not have 
lasted through a single winter 

As to the future 

Such veteran Tarvia roads are the fore¬ 
runners of a host that will be recorded 
a little later when the great mileages of 
Tarvia work that were built m 1909, 
1910 and 1911 have reached a ripe old 
age 


Those early Tarvia roads were crude 
compared with the more scientific and 
more durable construction of today 



Lake Shore Drive Chitigo, 111 RiconUtucted with "Tarvia” 
in 1909 Heavy traffic but still good in 1915 as above 


Different grad** of Tarvia 

Tarvia is made in three grades “Tarvia- 
X” for new or rebuilt roads and pave¬ 
ments, “Tarna-A” for surface applica¬ 
tion, and “Tarvia-B” for dust preven¬ 
tion and road preservation 

A word to taxpayers 

You, as a taxpayer, are paying for roads 
If you have dusty plain macadam, you 
are paying enough to secure durable, 
dustless Tarvia roads, for the latter, 
owing to the saving in maintenance ex¬ 
penses, cost no more in the end 



Fic-«imile of 
label appear- 
ingon‘ Tarvia 
-X 9 barrel! 


showing its fine condition after ten 
years service without renewal or repairs, 
a record obviously impossible for plain 
macadam on a city street like this 


Remember that dusty roads are not signs 
of economy , but of wasteful and anti¬ 
quated methods 


In order to bring the facta before taxpayers as well at road 
authorities, The Barrelt Company has organized a Special 
Service Department which keeps up to the minute on all road 
problems If you will write to the ncareit office regarding road 


Special Service Department 

conditions nr problems m vuui \uinit\ the mailer will ha\c 
the prompt rUliiIiom of t spi ricm t d « nunicr* I Ins sli-viic is 
free for ilie uakinc If \ u wain letter mads and lower taxes 
this Department can ►.rcatb is i l vou 


fPnt* Our Servur Department for \Uustr ited booklet itnJ i •rtf' t in 


The 
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Better Oil for Fords 




The vast difference between 
oils classed as “light” 


In your Ford Instruction Book you are advised 
to use a “high-grade” oil of “light” body 

But a puzzling condition faces you when you look 
for “high-grade,” “light-bodied” oil 

“Light” body is a loose term It is applied to 
oils as different from each other as kerosene and 
gasoline Sewing machine oil, for example, is a 
light oil, but it would cause quick trouble in a Ford 
motor And many light oils are really not service¬ 
able in an automobile They vaporize rapidly under 
the heat of service 

The following is what you have a right to expect 
from your lubricating oil— 

(1) Full power 

(2) A minimum of carbon deposit on piston heads, 
spark plugs and valve seats 

(3) lowest operating cost per mile and per year 

Let us see how Gargoyle Mobiloil “E" meets these require¬ 
ments 

Pouter, The body of Gargoyle Mobiloil "E" has been 
proven through engineering analysis and repeated actual 
tests to be suuiUfically-correct for the high-speed Ford 
engine It forms a correct piston seal Thus it assures at 
all times full and abundant power 

Carbon . The alight carbon left by Gargoyle Mobiloil “E" 
is a light, dry dust which is blown through the exhaust by 
the engine action Ford owners who use Gargovle Mobiloil 
“E" are rarely troubled with carbon deposit on piston heads, 
spark plugs or valves 

Economy . Gargoyle Mobiloil “E M being correct in body , 
does not work freely into the combustion chambers The 
result is oil economy 

Furnishing a correct piston seal, it insures full power 
from the fuel That means gasoline economy 

And Gargoyle Mobiloil 4 E“ is manufactured to withstand 
the he it of service It does not 4 'break down” in use This 
insures constant protection to the moving parts 

When you ask for Gargoyle Mobiloil “E” you get more 
than mere oil of “light' 4 body and 4 ‘high-grade ” You get 
scientifically torrect light body hacked by the quality which 
experienced motorists have learned to expect from the Vac¬ 
uum Oil Company 

Art Economical Demonstration 

It will probably cost you less than $1 00 to fill your crank 
case with Gargoyle Mobiloil 44 E“ You can then watch the 
results for yourself 




Mobiloils 

A grade Jor each type of motor 

In bu>inc G'irgo>le Mobiloil "E * from your dealer, it is safest to pur 
chase in ongiml package* Look forthe red Gargoyle on the container 
For information, kindly address any inquiry to our nearest office 

VACUUM OIL COMPANY, Rochester, N Y , U S A 

Specialists in ths manufacture of High-grade lubricants for 
•very class of machinery Obtainable everywhere in the world 


(Coneiu4ed from pace 488) 
nal combustion engine may be bested to 8 Mgfc 
temperature before Introduction within tbs 
working cylinder, sod without producing an 
■mount of friction in the pssesge of tbs fuel 
«■ would tend to doe troy or impair the free 
circulation thereof. 

CARBURETER.—D Cahill, 108 Quel de 
Courbevole, Courbevole, Seine, France. The 
invention relates more particularly to those of 
the type wherein a choking member operated 
by hand and controlling the admission of the 
mixture of air and liquid fuel to the combos 
Uon chamber of the t nglne, la connected with 
a similar choking member doslgned to vary at 
the name time the sectional area of tbo passage 
for the Air only or both tho sectional ares of 
the sir passage end that of tbo passage for the 
futl 

i aD w sy i end IWr Accessories 

AUTOMATIC TRAIN BTOPPING DEVICE. 
—G 11 Kknis Derby Conn This inventor 
provldis magnetic means for stopping a train 
In whlrb tbero is no actual contact between 
the devices carried by the engine and tbose 



AUTOMATIC TRAIN STOrPINU DDVIlS 

distributed along the track IT© provides a de¬ 
vice In which the magnetic devices distributed 
along tho track act upon an armature In such 
a manner as to release a weight the release 
of the weight serving to actuate the throttle 
lover the brake lever to blow the whistle or 
to HitunU electrical mechanism for tho con 
trolling of the motor Id case electricity should 
b© used instead of steam 

RUNMUKKD UXOMOTUE DRIVING 
BOX HHOb -J C Lyons P O Box 705 M< 
Comb Miss The Improvement Is Id reinforced 
locomotive driving lx»x shoes, and the lnvtn 
tlon has for Its object to provide a shoe of tho 
character specified whcrclu atn I reinforcing 
plates arc < ast on the shoe to strengthen and 
reinforce the aamt to prevent damage In u« 

GONDOLA CAR 1 H Watts lOfl Ird 
Avo Altoona Pa The Invention provide ■ an 
apparatus whith embodies a cons! ruction for 
retaining the pivoted doors of the ear in 
< losed position and wlili h when operated will 
greatly faitlttate the opening and closing of 
said doors the mechanism for smh operation 
being so arranged that substantially a third 
of a complete revolution of the operating 
crank Is all that is required to open or close 
the door 

PtrtihilBfl to VtklelM 

OIL RING—W J Franc kk New Bruns 
wick N J This improvement relates to oil 
log devlc< a for shafts or otln r n volvlng ele¬ 
ments of high speed motors and other mnitatnes 
and devices. It provides an oil ring arranged 
to permit of conveniently placing it In peal 
tlon in the bearing and on the shaft or other 
re voluble part without disturbing the same 

ADJl STABLE DIMMER — EL W Brand- 
<juiht 4H Berwick 8t Orange, N J An ob 
Ject In view in this case is to provide a dim 
mar for lamps especially of the automobile 
type which may be quickly applied and re 





UNWWN HOLDHM.—I. s. SlMWU* 
HUM, », H. ThU laytatlM n>f» to 
maana Jbr bolding a» ordinary Utter* M# 
vehicle to constitute a vehicle lamp, so tktl« 
separate headlight of special conetncttstt arttt 
not need t# be employed on the vehicle, aad 
the ordinary Ian tom employed for tbo purpose 
will be available for its ordinary ueea When 
detached freon the vehicle. 

PNEUMATIC TIRE APPARATUS—0 £ 
Batch slims, 1812 Broedway, New York, N Y 
An object here is to provide a means for fur¬ 
nishing a pressure fluid for the flexible inner 
bag for cooperating with the aforesaid appa¬ 
ratus, the operation of which is thoroughly 
satisfactory and whereby a vastly larger num¬ 
ber of cures may be had from a stogie pressure 
fluid bag than may be had by the apparatus 
commonly In use. 

VEHICLE HOIST —L, TowgttMt, Plat B, 
117 Cherry St., Evansville Ind. The Inven¬ 
tion relates more particularly to hoisting 
means whereby an automobile can be raised 
slightly from the ground. The object la to 
provide a vehicle hoist which can be easily ad 
Justed to various lengths of vehicle wheel 
bases and wberebj the height to which the 
vehicle can be raised can be also adjusted 

VEHICLE TIRE — J T Fitch, Helper, Utah 
The Invention relates particularly to tires for 
motor driven vehicles, and provides a substitute 
for the conventional pneumatic tire which ie of 
no greater initial rost of very low maintenance 
coat which prevents accidents now due to 
blow-outs, which enables repair of any required 
portion of the tire without removing ths tire 
entirely from a wheel, and which possesses all 
the advantages of the pneumatic tire without 
any of Its disadvantages 

RESILIENT WHEEL — T T CttALOXXB, 
540 W 47th St New York N Y This inven¬ 
tion provides a construction which gives the 
desired resilient effect both radially and later 
ally It provides a resilient wheel with s 
radial resilient structure and resilient bracing 
members so that the tread portions of the de¬ 
vice may yield substantially in any direction 
for accommodating the wbeel to different con 
dltlona of road 

TRUCK—-A D Cox Box 14, Winterville N 
C This Indention relatis to an Improvement 
In trucks end provides nu Improved truck 
which may bo readily handled by a single per¬ 
son in transporting farm products particularly 
from on© pine© to another, and which may ho 
readily loaded and unloaded 

AUTO puiLER—J W La Vak*, Bastis, 
Fla l*or use in pulling nn automobile from Us 
stalled position the puller which is so com 
pact It can be kept In the automobile, is at 
tacbed by means of an anchor member to any 
suitable anchorage a tree fence post rock 
telephone pole, land anchor or driven stake 



AUTO PULLML 

A hook is passed through or around some sub¬ 
stantial part of the automobile and secured 
thereto by an engaging hook through a link 
Means provide for taking several bights of » 
cable passed around a drum The operator 
then grasps the free end of the cable with one 
band and with the other, through a crank, a 
shaft and certain goan actuates the drum 
This causes the two blocks to approach each 
other and hence the speedy extrication of the 
machine 


Dsmssti* Drsmohost 


Detroit 
Boston 
Nsw York 


ADJUSTS BLB DIM MIL 

moved, and which also may be adjusted to glvs 
different degrees of dimness A further ob¬ 
ject is to provide a bodily removable dimmer 
formed with adjustable sections, whereby part 
of the lamp majr bo dimmed and the remaining 
part left uncovered. 

TRACTOR VEHICLE—J A MogTdOlttWr 
and H HjCwbsw Address the former, Ukleh, 
Cal This Invention relates to traction vehicle* 
and has particular referenco to tractor wheels 
having an sndlees flexible belt tread and a 
main load supporting wheel cooperating with 
the said tread An object is to simplify and 
generally improve thtt dans of devtose In re¬ 
spect to the reliability of operation and dv 
rabfflty 


DESIGN FOB A BODY FOR ELECTRIC 
FIXTURES— S Shapiro, 15 Loigbt 8L, New 
York N Y The fixture has a body formed 
with a large bulged central portion from which 
extends a bead which In turn, has a rounded 
upper portion terminating In a stem A ring 
shaped section extends from ths bulged por 
tlon, and Is bent to form a recess and a down 
wardly projecting conical portion, which in 
torn, has projecting therefrom an Inverted 
cup-shaped bottom 

DESIGN FOR AN ARTICLE OF UANUFAC 
TUBE,— a Bartow, 25 Madison Avs Nsw 
York, N Y The design comprises It perspec 
tiv# view of Nsw York city looktng from ths 
bay showing ths Rtatue of Liberty, the Bast 
River bridges snd conspicuous features of the 
city At the corners are floriated panels and 
above and below there are chain borders. At 
one end there ere views at tb* u 8 Sub- 
Treasury and Grant’s Tomb, each in a floriated 
ovil panel. 

DESIGN FOR A DINING TABLE FIX 
TURK—I Tiona, Ferndale, N Y This de¬ 
sign presents a circular bass from which a 
vase-like bolder rhms centrally together with 
a series of smaller auxiliary holders rising 
from lateral arms and terminating short of 
the top of the centra) bolder, theca beta* on 
the arms outwardly disposed horisontal op¬ 
posed semi-circular mem beta. 


tarm-d-Copta of any of these patents will 
hn furnished by the ftokttrvtftt Axmuca* far 
ten cento each. Phase state the pam* tbs 
patentee,* titie of the Imsthto, «a4 fete 0* 

Ww 
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6th January 




To the Managing Director, 

CADIIXAC MOTOR CAB MANUFACTURING 00 
Detroit. Mloh. U. 8* A. 


Dear Sir 

Having in May last deolded to purohaaa a naw oar, I was In tha usual 
position of uncertainty that moot would-be purchasers ara in aa to tha oar ona 
oan gat aa tha beat^value for money. 

I happened'to aaa in tha "Saturday Evening Poet* ona of your very 
olaarly - and to ay mind - vary fairly words! advertisements, and immediately 


clearly - and to ay mind - vary fairly worded advertisements, and immedlately 
want to aaa your polite and oourteous Manager, Mr. Bennett , with tha idea of 
looking over tha ohaasia of ona of your naw 7 soater 8 cylinder oars - I think 
you oall it type 61. 

1 took ny engineer with me (in whoaa ability 1 plaoa vary great con¬ 
fidence ) and wa had a thorough examination of the ohaasia and loose parts, and 
both oams to ths conclusion that apparently a better oonetrueted and more care¬ 
fully thought out engine, oto would be praotioally impossible to find As a 
matter of faot I placed an order with Meears.Bennett for one of your oars. 

I aay add that 1 have bean a very keen aotoriat since tbe year 1903, 
and have possessed several oars of British and Frenoh make, and havs at the pres¬ 
ent time two other Bnglisb-made oars as wall as your 6 cylinder. 

It nay interest you to know that wa took delivery of your oar early in * 
August last, and at time of writing she has done between 6 and 6 thousand miles, 
and up to tha present we have never had oooasion to lift up the bonnet, unless it 
haa bean to show an interested motorist the details of your engine. what I wish 
to say more particularly is, that in the whole of my motoring experience I have 
never struck a oar that has given suoh complete*end general eatlsfaotion aa the 
"Cadillac" has done, and I feel quite entitled by my experience to give an opin¬ 
ion. I do not know whether*it is your firm, or another firm In Amerloa that 
makes use of the phrase "One has not enjoyed the pleasures of motoring until he 
has ridden in a”... but if it is your firm, I have the greatest pleasure In thor¬ 
oughly endorelng your statement if it is not your firm that makes use of the a- 
bove phrase in its Advertisements, you are, In my opinion, thoroughly entitled to 
do so. Comparisons art always odious, hut my experisnoe of the "Cadillac" is 
that it is value for money in every sense of the word, whioh, I regret to say, I 
have never yet found in the purchase of any other oar. It gives one a certain 
amount of pleasure to be able to write about an article that one finds all right 
■y previous experisnoe of motdr-oare was like taking a dip In the luoky tub - you 
paid your money and you either got a deoent or a bad oar , but from what I know 
of several people this side who are the happy poesoseors of a "Cadlllao* I may 
■ay in all fairness to yourself , that 1 have never heard one that had anything 
detrimental to say about your oar. 

You may possibly think it strange that I take the trouble to dictate 
this lstter to you you do not know me, and I do not know you , but I think it 
only fair to yourself to let you know that you have at least got one very ardent 
admirer and happy owner of a "Cadillac"• 

I hope to be in Hew York the first week In February on my way to Pasa¬ 
dena, Calif, and if possible would like to havs an opportunity pf looking over 
your works in Detroit. Am not sure yet whether I shall have time enough to go to 
Detroit to do so, neither do I know whether you allow strangers to go over your 
works, but if you do, I should be very pleased indeed to do so if possible A 
letter will find me if addressed to the Waldorf Hotel, 6th Avenue, hew York 


Faithfully yours. 
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Front Wheel Control 

Weed Chains on front tires of motor cars are as 
necessary as flanges on front wheels of locomotives. 

The front wheel skid is the greatest cause of the many auto¬ 
mobile accidents which keep the newspaper columns spnnkled 
with harrowing accounts. Appreciating this fact The Scientific 
American in the following editorial advocates the use of Tire 
Chains on the front as well as rear wheels: 


tr Thm majority of automobile owner* fit 
chain# to the rear wheel# only, and appear 
to connder thl* ample Insurance ayamst 
accident# from skidd inf, but tbia practice 
i# a doubtful ecooomy, for, although the 
rear wheel#, thus armed, may hold the 
road fairly wall, the really bad accident# 
too often result from the inability of the 
driver to control the course of hi# machine. 
Any old bicycle nder knows that he can 
retain the control of hi# machine and 
maintain hi# balance when the rear wheel 
•leid# badly ae long a# the front wheel 


hold# Its grip on the roed, but that he 
become# hd plane whenever the front wheel 
slide# The same condition# are true in 
the case of the automobile, but in an 
exaggerated degree, for its weight and the 
average speed both tend to make the gnp 
of the front wheels on the road precarious, 
and a skidding front wheel la not much 
different from a broken steering gear in 
the pos s ibili ties of disaster Recognizing 
these facts, it is apparent that chains are 
fully as necessary on the front wheels as 
on the rear ** 


To uw Weed Chain* only on rear tire* mean* to have your car only 
half protected Put Weed Chain* on all four tire* at the first indication of 
slippery going and you will have quadruple protection against injury, 
death, car damage and law suits. 

HW Chains arm Sold for all Tires by Dealers Everywhere 
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Give YOUR Lawn Better Care 
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ght Uua yw . ThU ■ 


PROPER lawn car* tkia aeeeo* will- 

beautiful award. Start your lawn «*r* right thm yaar . 
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How M»y the Permanent Saeceen of 
Our Dye Industrie. Be Secured? 

{Concluded from page 473) 

Can such revolutionary condition* be 
brought about? '‘Yen,’ but only by pa 
tient and persistent campaign of educa 
tlon with the consumers, the public and 
the manufacturers, for there U yet much 
for the last to learn He roust learn 
something of the mithods of the foreign 
manufacturer, to whom there is no such 
thing an waste, where everything la Util¬ 
ized 

Too many American manufacturers are 
allowing millions of dollars to be wasted 
in the air or down the aewer because they 
have not learned how to utilize all their 
material The European manufacturer on 
Inspecting an American chemical works la 
apt to have heart failure on viewing the 
almost criminal waste of material, labor 
and dollars. Only time can change these 
thing* In the Interim the manufacturer 
must be helped, encouraged and educated 

Esprit de corps alike among the manu 
facturere and the consumers, must he 
firmly established and a patriotism now 
absent must be engendered in the hearts 
of the whole people These can best be 
done with the ootiperatlou of our Federal 
Got eminent, that has at its command, 
not only able, willing and untiring expert*, 
but the most complete compilation of 
data, valuable alike to the manufacturers 
and to the consumers 

Mnally, this campaign, already started 
by the Bureau of Foreign and Domestic 
Commerce, must be pushed on vigorously 
in all directions, for there is no work in 
our whole Federal system comparable 
with the prosperity of its industries, else 
we may be confronted with a situation 
the newer manufacturers already fear 
and are tentatively preparing for, the 
ne<*e*»ity of abandoning tho manufacture 
of dyes, Intermediates and colors through 
want of support. These industries will 
not fall, if they do fall, because of lack 
of capital, enterprise, genius or earnest 
desire, but because of the failure of the 
consumer and the whole i>eople to appre¬ 
ciate the opportunities and privileges of 
fered to cooperate in making this the 
greatest nation in the world by giving it 
commercial supremacy 

War Game—Vm 

{Concluded from poye 478) 

be fully utilised Before attempting to 
go into the details of this phase of the 
war business, let us see what is the moat 
important duty of the victorious force#. 

Tadics, strategy and the whole military 
organisation la built up on the desire to 
destroy the enemy array This means to 
kill to disable, to take as prisoners the 
enemy soldier#, to destroy, to burn or to 
capture the enemy artillery ammunition, 
or any other property Simple and ancient 
ideas which have never changed slm^e the 
first war 

This understood, we might consider the 
methods of present-day tactics to accom 
pllsta the above alma 

It must havo been apparent from the 
war lorrespondent's report thnt, while 
1 leuteunnt General LU was in the tower 
nnxIousU awaiting the outcome of the 
combat, he has no means left to influence 
It to any great degree He has made his 
plan and put it into action, then he must 
wait to see the outcome of his arrange¬ 
ments. 

A alight deviation from the pre-arranged 
plan might have caused an entirely differ¬ 
ent result, ns far as the final outcome was 
concerned Now his efforts have been suc¬ 
cessful His preparations have borne 
fruit Now- It is his duty to take a hand 
again. 

The first thing to do, after the success¬ 
ful assAUlt by the Infantry, Is to reor¬ 
ganise these force*. With the converging 
assault and the different forces, the line 
will not bo a unit, but a mas* of inter¬ 
mingled troops. Nevertheless, U w*U 
trained, these troops will form a firing Un* 
as soon as the enemy position 1* taken. 
Usually they will hot take cover, but wttl 
fire standing or kneeling, tor, K the sfifrwy 
Is forced to a hasty retreat, there Is ▼**? 
little chance to receive enemy fir*. TOry 
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A FItm OsUm a# to the nrobabt# pttaqk 
ability of an invention will be readily given 
to any Inventor furnishing a# with a model 
or sketch and a brief description of the 
device In question A11 communication# are 
strictly confidential Our Haed-Beek on 
Patent# wUI be eaut free on request. 

Ours Is the Oldest agency for seourtn* 
patents, It was established over seventy 
years a*o. 

All patents secured through os are de- 
ecrlbed_witliout cost to patentee in the 
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Give your vacation toyourcofimt^ 



The Military Training Camps at Platts- 
burg and elsewhere last summer were a 
great success 

Over 4,000 men, many of them promi¬ 
nent, rich, successful, left businesses, or 
gave up vacations, and were well repaid. 

They learned enough of military ser¬ 
vice to be valuable to their country m 
case of war Their vacation benefited 
them mentally and physically 

This summer you have an opportunity 
to do the same thing Will you do it? 

Fifteen Camps at Seven Points 


and stdl have 
die best vacation 

you ever had 

will associate with men like yourself who 
arc alive to the needs of your country, 
and who are leaders in this work because 
they are leaders in everything they un¬ 
dertake 

Richard Harding Davia 

who “did his bit” at Plattsburg last sum¬ 
mer, said 


The Reward Will Be Great 

Every man will spend at least four 
weeks in the camp He will learn as much 
of modem military science as can be 
taught m that time Those in charge are 
commissioned officers of the United States 
Army, and they know their business 
Association with them and with your 
fellow volunteers will be an experience 
you will look back to with pnde and 
pleasure the longest day you live 

Camp life is hard work, but exhilarating Every 
man who went to Plattsburg feels that it was 
worth while as an outing, even if the good time 
had not been sweetened by the thought that he 
was doing his duty 


Every man who is willing to make this 
splendid sacrifice will now have full op¬ 
portunity 

Camps have been established at the 
following points 

PUtUburff, New York—June, July, August, Sept. 

Fort OfWthorp*, GoorgU —May, Juno, July. 

Monterey, California —July 

Salt Laks City, Utah—August. 

Amarican Laks, Washington —August. 

Ft. Benjamin Harrison, lnd —July, August, Sapt. 

San Antonio, Ttisi-Juiw 
That* will sis* b* a amp f«r boys bst w — w IS and It at 
Plums LUnS, L1 NswYosfc lnJuly 

Practically every able-bodied man of 
good moral character, between the ages 
of 18 and 45 years, is eligible Plan now 
to spend four weeks this summer at the 
camp nearest to you. You will enjoy a 
clean, healthy, active life m the open air, 
with work enough to make you tired at 
night and hungry at meal times You 


“The business men who to my mind are really 
successful are those who left office and home, if 
only for a month, to carry a pack and to sleep on 
tbe ground at Plattsburg They enrolled, not 
because they are crazy for war, but to prepare 
against war, to assist our government in prepar¬ 
ing against it, to make war impossible, to insure 
peace “ 

Th« Expanse 1* Small 

The War Department furnishes tents, 
equipment and arms United States 
Army officers instruct and dnll the men 
The board, $25 00 for the four weeks, urn- 
form $12 80 (not including shoes), and 
railroad fare are all that you will have to 
pay 

Where else, for so little money, can you 
get camping, outdoor life, plenty of exer¬ 
cise (rifle practice, hiking, swimming), 
first-class food and good fellowship? 


Employer* Are Cooperating 

Many of the largest businesses in the country 
are making it possible for their men to attend 
these camps They are giving every man who is 
willing to go four weeks vacation and full pay, 
without jeopardy to his position and future ad¬ 
vancement Every one is doing his part. Will 
you do yours? 

Write for full information, descriptive booklet 
with pictures by the best known artists, and en¬ 
rolment blanks 

Plan with your employer or your partners or 
your subordinates to be away for four weeks this 
summer 

Persuade every man of your acquaintance that 
he should go also 

Military Training Camps Association 

31 Nassau Street, New York City 

OR 

Officer m Charge, Military Training Camps 

AT 

Headquarters Eastern Dept Headquarters Central Dept 

GOVERNORS ISLAND, NEW YORK CHICAGO, ILL. 

Headquarters Southern Dept Headquarters H esteru Dept, 

SAN ANTONIO, TEXAS SAN FRANCISCO CAL 
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MAZDA 

"Not the name of a thing, but the mark of a service" 


MAZDA Service — a 
systematic research for 
making good lamps 
better 


The Meaning of MAZDA 

MAZDA U lli« ir* 4 *m«rk of ■ world wide rtor to 
CfrUin knp muaiMtomn. Il» pitrjNJM U lo calUot iM 
••toot Miami to and pnrtlul UfrrwMiiuo oaswlf 
p rfro— and dortbpaMt* in the art of lwmdmwt 
lamp Nuauiertorfaid MtJ to dlKribute (ivU laformadoa to 
tho mnpmtN mmIiImI to roooivo thU Scrrieo MAZDA 
fterriee U oeototod la tko Room n th Labontorioo of the 
Cowed tioouto Com pony at Schamooudr 


likely, enemy artillery Are will toe directed 
on the lost line, but tbU must be cofliM- 
ered only after attending to other twill 
important matters 
With well trained force*, the Witt 
serve* thrown Into the line to Carry for¬ 
ward the assault will be In the best forma 
tlon for the pursuit Three troop* must 
start out Immediately and pursue tbe 
enemy, unless reserves are at hand who 
have not been used. In our present case, 
the pursuit will be difficult on account of 
the forest, which offers a good shelter and 
an easy retreat for the enemy 
As aeon us a force Is started on the 
pursuit, no time should be lost In reor 
ganlsing the rest of the troops. They 
should be reformed If possible Into their 
original units finder their own officers and 
a relentless pursuit should be carried on 
to the finish 

It Is extremely Important that the 
victorious forces aha)) not remain longer 
than Is absolutely necessary in the newly 
acquired positions 

The enemy artillery 1“ sure to shell 
their old position with great accuracy 
knowing the exact distance 
The next important step Is to move our 
artillery forward, to have It always on 
hand In case of unexi>ecte<l events 

Under the given circumstances, there 
seems to l>e very little chance for a eoun 
ter attack but a good commander will 
never leave a single thing undone The 
squadron of Blue cavalry should be sent 
to keep as close a touch with the enemy as 
possible In this case It is their duty to 
harass the retreating columns by sttuc k 
lng and cutting off stragglers, thus secur 
lng more prisoners. 

This completes the problem which begun 
in the First War Game, printed In the 
Issue of March 11th, and has shown the 
r< aders through the most vital tactics in 
Held Hervlre 

Penetration of the Enemy's Line 

Oentral Situation 


JHtkLHt .U 

fttMfmfli* Mt'mtjkwr itaM 

Hie ftdfaUnti oarrjr these orders to 
their rMpttltftt commanders and the ma¬ 
chine begin* to work out General G’a 
order 

Through the effort* of a spy, tho s e 
orders were copied and a day later, on the 
14th of June, 19—, at 10 AJC, were In the 
hands of Prig Gen. LG, at the moment 
when hi* detachments' advance guard has 
reached Ferguson Farm on the Eden Nor- 
rlsville road 

Brig Gen. LG's detachment consists of 
two regiments of Infantry, one regiment 
of cavalry, two batteries of artillery and 
one platoon of machine guns. 

At 10 16 A.M , he receives the following 
report from a cavalry patrol 

N W Corner Pxoly Forest, opposite oeme- 
tery Jane 14 19—, $ 30 AM The enemy 
apparently a brigade strong la entrenched be 
tween Pottstown and Conestoga Creek on level 
laud 

There sterna to be no sign of artillery 

I shall rvmaln in observation 

Lieutenant I* 2od Cavalry 

Five minutes later 

Qoat Hill No. 03, June 14, 18—, 8 BO AU 

Afttr an encounter with eneny patrol, 
which wo have dispersed and made two prie* 
urn ns I have observed enemy entrenched south 
from Pottatown to Conestoga Creek. 

Artillery positions are masked In small wood 
before Ash Inn. 

The whole territory south of Goat Hill Is 
Inundated sod Impassable. 

I shall remain here In observation. 

Lieutenant FL, 2nd Cavalry 

Brig Gon LG has received orders that 
Puttstowu and Deansville are to be 
secured at any cost. 

Ml this demands one action, a frontal 
attack with an attempt to penetrate 
enemy's line 

The territory In which these operations 
arc to be carried out Is rather ad van 
tugeouti for the Blue forces. There are 
fine artillery positions at hand, also a 
chance to approach effective range through 
the forest 


Question 


TV* mark MAZDA am anpaai oaly em lamp* wbiofc 
moot lb* tUxUnli at MAZDA Sorviao. It i* tkua aa 
eauao* at qulity IWa trod—ark U tha property 
ot *e Cement Mssrtfl Comp—y 


RESEARCH LABORATORIES OF 
GENERAL ELECTRIC COMPANY 



A western Rod detachment, consisting 
of fl\o battalions of Infantry, two squad 
rons of cavalry, one and a half batteries 
of artillery and a compnnv of englnoera, 
after an unsuccessful engagement on the 
12th of June, ID—, at Bristol, retired 
directly west, closely followed by Blue 
tavalry patrols 

On the 13th, this detachment reaehwl 
Pott stow u 

At 3 30 PM, General G receives from 
Division Headquarters at Wyola, the fol 
lowing order 

Division Headquarters, 
Wyola, June 13 lb—, 1J 30 I M 

Large Invading numy forres sre slowly mot 
lng toward Pottatown with the rvltkut tnten 
tlon of rising factorise there and in lxau* 
vlile 

To hinder this advance Intrench from the 
Nihamlny Island bridges south Htfh right rest 
uig on Conestoga < n*ek Consider the dams 
south from Manor and utilise the crock for 
secjrlng your right flank. 

Our 4th Division Is holding the river line 
north of Nehamlny 

Reports nhould ho sent to headquarters 
where I shall remain 

Qjbnobal. lo 

General G, whose rear guard has halted 
at the southern edge of the small woods 
south of Pottstown, immediately mounted 
his horse and accompanied by his staff 
rode out to Inspect the territory 

This tnai>ection gave him the following 
general Ideas 

There U level ground, with good and 
clear foreground to be defended 

The construction of a dam at the* 
Conestoga bridge by the engineers will 
Inundate the swampy land and eventually 
the whole low territory south of dams. 

This will give a strong front to defend 
and, bv utilising the barbed wire fence 
nearby to build obstacles before, the 
trenches, It could be still more improved. 

After considering these matters he gives 
the following order to the waiting ad 
Jutantg , 



Question 1 Brig Gen. LG has made 
up his mind to attack enemy and to break 
through his trench line at the small woods 
directly in front of western edge of Paoly 
Forest. When will he Issue his order? 

Question t What will be his order to 
effect this operation? 

Question S What Influence will the In 
undated territory hnve in regard to bis 
left flank’ 

(jucution 4 The whole regiment of cav 
alrv Is sent ahead to Norrlsville to at 
tempt a flanking maneuver and to recon 
noiter farther west What will be Colonel 
C's (of the cavalry) order? 


Answsrs to Questions In War Cams VII 


Question 1 Bee map 
Qucititmfa Bee map 
Qmtttion S Major M’s detachment on 
the two river boats will reach the landing 
point between 1 and 2 o'clock In the morn 
lng Hut, considering the difficulties of 
landing his two battalions without a pier. 
It will be 5 o'clock In the morning before 
the two battalions will be In column of 
march 
Qup»t 1 on 4 


On board Rlvor Boat—date—• 
two regiment* strong la facing 
the northern slope of Lookout 


Ttao enemy, 
our forces on 
Hill, 

we sball land at tbe river bend near lari* 
pine tree and envelop th* enemy left flank. 

Tbe enptnava Will assist In the landing. 

1st OotUttmuto land first and to provide 
security for tore detarinnent 

We sball march north at 5 30 A M 

I shall match with advance guard. 

QUrniion 5 It will move north In se¬ 


cured march, then, at the command of 
Major Mi front towaid west In this way 


the deployment will be quicker 


Question 6 



with our main 
jsdvaya^ti nde r 

Quotton 7. Hi* Miokmut did not 
met er*t of Chester Hill till B .60, All 
Ola tte* Sm ar «uM fewr tt» crackle of 
rife fir* «a4 tho bottnin* ot kitWerr 
Gd» ttMenrolopiaf fetMtaaOS Mto&et 
tbo podtiofe nfeM tb* Attack out b« «ar- 
rt«* <mt, MaJW Mi tn* 

**«!**• FU1 *tr. tfe 

'j jafust * 
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No hidden, useless tread rubber 


With most makes of truck tires, a portion 
of the tread rubber is hidden below the top 
level of the steel channel base. When the 
tire has worn down to the rim, this hidden 
tread proves useless in giving cushion to the 
load or in adding to the possible mileage. 

In Goodrich “P. B ” the tread rubber is all above 
cover. The runs of the steel chan¬ 
nel base are level with the base of 
the tread rubber as shown in this 
cross-section. 

Every particle of the tough, resilient, long wearing 
tread is thus available for wear You pay for no un¬ 
usable rubber in Goodrich “P B ” Truck Tires. 


GOODRICH 

truck 

y.K0. TIRES 

(Permanent Band Type) 

R«fular Dtluxt 

a in. to 7 in. width* B in* 6 In. and 7 in. width* 

Some day all tire maker* will probably use 
this improved construction But today and this 
year Goodrich leads in offering it It Is but 
one of numerous reason* why truck users are 
flwking to Goodrich Tires —why they are de¬ 
livering mart-than-uverage mileages 


Be wr« to |«t a copy of the now “P B. w Bulletin. Sent on request 

The B. F. Goodrich Company, Akron, Ohio 


Maker* of the celebrated Goodrich Automobile Tires i 
in thm Long Run" 


Service Stations and Branches conveniently located at 

many points throughout the country 




THU cell type with bottom and top 
walls horizontal identifies the 
radiator and U responsible for 
greater durability, 

HARRISON 

ORIGINAL HEXAGON 

Cellular Radiator 

Ne6c« ib parfmaace thU mum an 

CHANDLER - HUDSON - HUPMOBILE 
MITCHELL-LEWIS 

Abo GRAMM and FEDERAL TRUCKS 

Om B—ll M RoitStt HUtmt 
mi EfftcUnct TJU Wig 

THE HARRISON MFC. CO., Inc 

Lockport, N. Y. 
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the .-.tirrt the M<)un Sr 
1 st«'.infis out". It s not 

;i plain auh jiuoI -ilr. Y< nj nn 
n - tor its si/t:— its Iir.mtv t*i 
■■ — its individualit v ■ -and tin; 
ot people you see in it. i■ 
top to tires, it look- :w\<\ ;\r 
and lusts — like a ln;;h-pri< ed 

S/.v ae. 5 /i.i > ,,'ui 
S i\ 44 i /», i ■ -i-fj.v ■! ■[ t n!i\ # / ii i / •/*' ■/ ■. 

W -!:■ 1 i ■: • :■ . ■ 

. 1 .,. ; i M . 

MOON MOTOR CAR < 

i.oiiis. n s a 


How Manufactinrs Can INCREASE THEIR BUSINESS 

Retd Carefully Every Week the CLASSIFIED ADVERTISING COLUMN m the 

SCIENTIFIC AMERICAN 

Some week you will br llkdy to find nn inquiry for •ocnetitfng that W/rlrU fi AirjAi/Aj 
you maim fucture» or dmi In. A prompt reply may bring nn order " UlCJl II vWl^uUjf 


Klaxons say 
“Supper Time” 
on big ranch 
in Peru 


T IIF sound of Klaxon automobile 
horns is music to the oar of runch 
hands in Peru It means time to 
stop work and come In for supper 
The big ram hot them stretch out 
for milee A way was needed to sum* 
nion the hands A steam whistle was 
irnpmt I ica)—it was a difficult problem— 
until one day one of the ranchers heard 
a klaxon on an automobile in Lima 
He bought scTcrnl and put them on 
ousts a mile apart—all over his ranch 
Now It is simply a question of pressing 
a button 1 lie men In the fields bear 
the Klaxons In they conw. t 

000,000 nutomobilists depend on this 
same Klaxon currytap power to herald 
their approach around the turn* of 


country roads i and in the noisy traffic 
of city streets. 

The Klaxon is bo universally used 
among motorists that the word 
4 ‘Klaxon” has coma to nwwn “auto 
bora* 1 —and many boms which are not 
Klaxons are sold as Klaxons to name- 
pectlng motorists To be sure, look lot 
—and / a d —t h e Klaxon nxme-pUta, 

There is a Klaxon for every Usd sad 
also of automobile—for trucks, motor- 
cydes, motor-boats— from the Hand 
Klaxon* at ft fcotbe large Klaxon atfftk 
Klaxons are made only by the Levefl- 
McConnell Mflt* Co* of Newark. N, J. 

LIFT THE HOOD AND SKH'lF 
THE HORN ON YOUR CAR BEARS 
THE KLAXON NAME-PLATE, 




« . i< i i\ X 

f 1 . i 



aiiwn 

_ 


l«t flrtt of fJMi win of Wor M f m 
bepon vUk the fetus of Month 
mar map o oiot% covering 

of Ikes# Wnr Gome a, soar y s i tfe>*fA» 
tho turn) oj March Uth. Oopmtf (Wt 
mop mop be hos for If omtto sUd k*-H to> 
rroa.) 

Cartridge Caaea of Steal 

(ConctuM ficm pop* 478) 

The present American service rifle de¬ 
velops a clumber pressure of about 00,000 
pounds per square inch. The German 
Mauser goes nearly to 00*000* Because 
of the rimless case used and the form of 
the bolt head, the case Is not solidly sup¬ 
ported during firing, but it is free to flow 
out around the bolthead when the pres- 
sure gets high enough to make brass flow 

In the American service rifle, when the I 
pressure gets up beyond 00,000 pounds per 
square Inch, the first sign of trouble is 
the dropping of primers from the cases, 
caused by the shell flowing sideways 
around the head and enlarging the primer 
pocket Hornet!men this allows gas to get 
into the bolt mechanism and blow the 
striker to full cckJc A number of rifle 
men, holding their lteads close to the fir 
Ing pin and wearing glasses* have had 
their glasses broken by the sudden rear 
ward thrust of the firing pin from the 
escaping gas. 

Still higher pressures rupture the brass I 
cose at the groove or cannelure, and this 
may blow open the rifle if the gas gets out 
at the right spot to lift oft the top of the 
| receiver and release the top locking lug of 
the bolt cylinder The first sign of too 
high pressure, as I aav, Is the flowing or 
stretching sideways of the brass case at 
the head However, rimmed cases, solidly 
supported by most carefully machined 
blocks, extending all round the rim and 
not allowing the brass to flow In any 
dim tion, have stood chamber pressures 
of HO 000 pounds per square inch This Ur 
an ImiKisalble form of construction with 
the rimless case of the modern military 
rifle, and the necessary tolerance allowed 
in economical machine manufacture, 

No much stronger Is the locking mech 
ah Ism of the modern rifle, and so easy Is 
It to make this still stronger if necessary* 
like the Interrupted screw form of bolt 
head used on the Canadian Row rifle, that 
we may say that the brass case Is the 
weak point of the modern rifle. Both 
from the standpoint of economy and of 
strength the steel cartridge case would be 
desirable if we can make steel function 
through the draw presses with the facility 
of the brass cup. The very fact ot the 
ductility of the brass in the draw press 
is what makes the same brass yield tu 
high powder pressures. It is evident that 
If we arc to gain ground in this depart¬ 
ment, add strength to the case, we must be 
prepared to machine some material or 
other which is also less amenable to the 
blandishments of the press. Steel is im¬ 
mensely more economical than brass, 
which is largely copper The economy 
may disappear if the *i*ed of machines 
ha« to be cut down and the wear on the 
toolN becomes excessive and the reloading 
of the cases becomes Impractical through 
the rust, and corrosion through powder 1 
residue 

But regardless of the eoonomftcal aide 
of the argument, tf we odd strength to 
the rifle and permit of fttll higher pres¬ 
sures and ergo higher velocity, steel Cases 
would be worth while. And, if through 
some such calamity as has befallen Ge£> < 
many, the supply of copper is cut off. 
then making cartridge cases oat of steel 
is greatly to be desired even though no 
other advantage be gained than that of 
an unltaita* supply of roof refferUL 

toxneshm m* th*rs mmmom 
o«»«b m ■?«■»* MMWMI wfcl - 
steel ft* totrtta «MM» dftfcX&W 
before ttfr i j wafa f 

Boas, of. 


Ml! 

t 


aofeitoS 


. , . . ; SMWiOTW!*' 

m_j. ju _■ i j -- ^ /a.* 


. qM 


jg*> 

§*£ ft *4*W 'BnwttrtL <*» 
hhd ia prepd* Vto^totarato 
«* ttwa to 

; -bother to-tottto S U ftMft) 
great as it is fsper^d t6 fa. 

At the Amsrieaa FrankfOsd Arseziai Of 
the Army they mads both s^eff, series 
rifle cases tad the dtps to hoi* the flvs 
esses together aS they fits to 

troops. The Chief of Or^nanos of the 
Army reports as to this wo^C I 

“Two thi ckn es s es of sheet steet were 
used, the staff, being finished <m both 
rides. The caps were mads 4lf- 

flculty on draw pr essis, using the stone 
punches and dies as are used for cartridge 
brass. Annealing after each operation 
was essential, and special precautions had 
to be taken to prevent scaling, by anneal 
Ing in boxes packed with iron filings. The 
ordinary speeds of machine were used as 
it was not desired to make any extensive 
changes, but this resulted in considerable 
loss an account of scratching by the dice. 

“ For permanent manufacture tbs speeds 
would undoubtedly have to be very much 
diminished Great care had to be taken 
with the lubricant, only the very best 
quality giving good results. 

“As might be expected, a number of 
modifications in the amount of the anneal 
lug were experimented with. The earlier 
cased were defective in that there was a 
swelling of the head sufficient to cause 
lc iks. Experiments were conducted only 
far enough to determine the practicability 
of the process and to overcome evident 
defects in order that the department 
might have the necessary knowledge to 
quickly undertake the manufacture in 
quantity, if desired.” 

Sample cases from Trankford, before 
me* show work of the highest quality, the 
cases being as uniform in wall thickness 
and heed as the best made brass cases. 
The lightness of these cases la noticeable 
ns compared to coses of brass, for the 
same rifle 

Steel esses would of course offer some 
difficulties outride of those of manufactur¬ 
ing A protective coating of some sort 
vi ould seem essential to prevent rust from 
perspiration from the bodies of the 
soldiers, and from the rain and dew to 
which soldiers are exposed. Their be¬ 
havior in a rifle is still a matter of con¬ 
jecture, but extraction should be easier 
and there should be less chance for the 
occasional clean rupture of the case in the 
chamber of the machine gun, leaving the 
forward part In the gun and putting that 
piece effectively put of commission until 
it is removed with a special tool 

It Is not at all Improbable that the Ger 
mans have pot found practical what the 
Frankfort Arsenal baa been able to do 
without much trouble. The Gannon never 
yet has equaled the quality of the am ' 
munition turned out from this Govern 
ment arsenal, and the German never has 
turned <mt powder equal to the latest 1 
product of the American Du Eont Co^ the 
progressive burning variety Despite hla* 
pai n sta ki ng thoroughness, it Is not the 
Teuton aloxto who makes improve m en ts in 
war material* 

X + 

ftVttar 4 mSm Bridge 

(MgSftW/*•****} 
tWMtaft CoOmmA by th*h»ver Mctloa* at 
the oompr eatoo n d^joaala with their 
sway bracing. Thff subteoskm diagonal 
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Bad for the Cow, You Say? 

That's true You may have to pay for it—that i», if you live to 
facie a farmers' jury It seems incredible that, with much at stake, 
men who own cars or have trucks running around will take chances 
by buying any old kind of a brake lining Perhaps the only inne 
they tlrfnk about it is when they’re in a pinch—in danger — ami the 
brake lining doesn’t gup Friction—friction, but tture is no 
friction Now try the other way—equip your car \uth 


erntioi 

HYDRAULIC COMPRESseb 

Brake Lining-100% 


Thermoid Is all friction— 100 % friction—from surface to surface—through and through 
—all friction* That's the kind of Brake Lining that will grip and hold your car 
Thermoid is made of high grade long fibre Canadian Asbestos, spun on brass wire. 
Woven into doth, thoroughly impregnated with a friction compound, folded, stitched, 
then hydraulically compressed in one tangle solid moss. Thermoid has 'body'*— 
substance—wearing qualities. It’s there with the friction until it is worn to paper 
thinness. Tell your supply or garage man you must have Thermoid 


Our OuanmtMi 





TRENTON, N. J* 

UaJnrs </ Nassau Tim and Thenncid RadUkf 
Huso, Garden Uou (U. 



THE B U DA CO M PANV 


HARVEY 


Su&t.rb 


ILLINOIS 


■O'TOH ?*»- r RIGHT.THE CAR IS WRONG 


Big Saving in Heating Costs 
Brings Order For More 
KfcWANEESmokeless Boilers 



OAos budding sod plant of Robbins fc Myers Co. Springfield Ohio Tbe world • largest exclusive 
manufacturers of small elect rk fans and motors. Four story building In foreground heated with two 
Kswanee Smokeless Boilers tech capable of beating 17 000 square feet of hoi water radial Km W K 
Rum, Indianapolis Architect Hayes Bros Inc Indisnspolis Heating Contractors Snider fk Kuu 
Consulting fls Eroding Engineers. Indtanapolii designed the beating system 

The Robbins & Myers Co. kicked 
the old heating boilers out of the four- 
story building (shown in the foreground 
of the above picture) and installed two 
Kewanee Smokeless Boilers. 

In spite of the fact that the size of the building 
was increased about 50 percent the Kewanee Smoke¬ 
less Boilers required less coal to heat the building 
than was used the previous season in the old boilers. 

This saving in heating costs made by Kewanee 
Smokeless Boilers caused them to buy two more for 
a new building. 

Read the letter written us by the president of 
the Robbins & Myers Company reproduced m this 
advertisement. 



Kewanee boiler Company 

KEWANEE, ILLINOIS 

Steel Heating Boilers, Radiators Tanks, Garbage Burners 
rhlragrt New York St, Louis Kansas City Minneapolis Pittsburgh 
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What Tungsten filament did for electri¬ 
city, and the Welsbach Mantel for gas, 
Rice’s Gloss Mill White does for daylight. 
Treating ceilings and walls with Rice’s 
Gloss Mill White increases daylight from 
19% to 36%—saves half to three quarters of 
an hour of the time you otherwise bum 
artifical lights, 

RICES 

GLOSS 

MILL WHITE 

is an oil paint made by a special process 
discovered and owned exclusively by the 
makers. There is no substitute. It is the 
only oil paint giving a glossy tile-like fin¬ 
ish at no more expense than lead and oil 
paint. It is as clean as it is bright—can be 
washed like a piece of white china. Sanitary. 

By the Rice Method, it can be applied over old 
cold water paint Over 3,000 plants have proved 
Riot's the most efficient finish for ceilings gjid 
walls Repeated ttsts 
havt shown without a 
single e\u ption that 
Rict’sn mainswhite long¬ 
er than any others I Tsci s 
are prote< ted by th< 

Rict Guarantee 

On Concrete Surfaces— On 

insult amtn U , Rioe*s Grano- 
lilh mikts the btst possible 
primer for a second uwt of 
Rice's Glos9 Mill White— 
giving a tilt like finish at no 
more exptnse than lead and 
oil paint 

RICE’S GRANOLlTH 

Writ* for our bookfef— 

"More Light” 

U. S Gutta Perdu Pabt Co. 

23 DudUy St, Providence* R. I. 


A few of the 3,000 
plants in which 
Rice’s is used 

General Fire Extinguisher Co 
Pierce Arrow Motor Car Co 
North western Knitting Co 
United Shoe Machinery Co 
Waltham Watch Co 
" Huyler n" 

Jendow Spinning Co 
Pacific Coaat Syrup Co. 
Winchester Repeating Arms 
Co. 

Eastman Kodak Co. 

Gillette Safety Razor Co. 
Cluett, Peabody & Co. 

MrrreU Soule Co. 

Colt's Fire Arms Co. 

Royal Typewntsr Co. 

Hyatt Roller Bearing Co 
Hudson Motor Car Co 
Newark Public Service Corp. 
Remington Typewriter Works 


the mar of the traveler. Tta* m*ift tad»: 
sbm diagonal wiik Add spUce* ocmpleWtjr 
riveted up was then hoisted laid positfca 
and the pins driven. This was followed 
by the tension vertical, the vertical cote* 
preeaion poet and the supporting trusses 
with top chord eyebdri in the order 
named. The top chord pins at the shore 
end of the panel were then driven, atxl 
the last truss pin connection was made by 
jacking up the bottom chord from the 
“ flying bridge H and driving the pin con¬ 
necting the tension vertical at the *K H 
joint The erection of the sway bracing 
for the tension vertical, the fioorbeam con 
nectlng to the tension vertical, and the 
floor system from the sub-panel point to 
the main panel point followed immedi¬ 
ately The traveler was then moved out 
into position to repeat the operation for 
the next panel. 

The work done on the south shore dur 
Ing the season of 1915 was as follows 

The south shore traveler was completed 
b> June 1st The Inside staging was then 
tulun down on the north shore, trans 
ferred to the south shore, and re-erected 
together with seimrate outside staging 
for the Mouth shore anchor arm trusses 
The placing of this materia) was com 
pitted by July 9th, when the erection of 
the main shoes was begun, followed by 
truss material In the same sequence as 
described above for the north shore 

Profiting by the experience gained on 
the ndrth shore, very much better time 
was made In erecting this material a 
saving of somo six weeks being effected 
The anchor arm trusses, together with the 
main post and links at tho top of the 
main post, were completely erected by the 
end of the first week of November, 1915 
The inside falsework was then removed 
and sent back to the sboj« at Rockfleld, 
P Q, to be remodeled for use In the erec¬ 
tion of the susi>ended simn In 1919 at 
Mlllery Pove—about three miles below the 
bridge site. 

The suspended span, (WO ft long by 8ft 
ft wide weighing In the condition of 
floating la approximately 5,000 tons, will 
be erected-On falsework and raised on 



Stanley Core Box Plane 


For makiaa circular oot* booms. Tho 
■idea of tho Plano aro it right angles, 
consequently tho point of tho Plan# will 
always cut on tho circumforsaoo of tho 
circle when tho aides root cm tho edges 
of the cut. 11 will make tapered com 
boxes as well at straight ones. 

Ae furnished, it will work semi-circles 
up to $ in in diameter Extra sort ions 
at slight additional cost. enable the 
Plane to work anmemka up to 10 in. 
in diameter 

Pncs u IDustratod—$449 

If yuan umbk IspfsmnUb tool from goat 
*ehr wrtto m dirodU 


Addrm 




How much power for 

a dollar ? 

And than, how to get mors power for each 
dolhr?—that • the big question that remained 
unanswered in thousands of plants until they 
secured the 


six bcowh 32 ft. by 100 ft, having a draft, 
when carrying a load, of about 8 ft. The 
span will then be floated to the bridge 
site, where it will be hoisted Into poal 
lion by means ot eight 1,009-ton hydraulic 
Jacks, placed In pairs on Jacking girders 
at emh cantilever comer, together with 
plate hoisting links. Each operation of 
these Jacks will lift the span about 2 ft 
Altogether, the sjMin will hare to t>e hoist 
ed v< rtleally about 130 ft The time 
consumed in this operation la not expected 
to except twenty four hours. 

If nothing Interferes with the schedule^ 
mapped out, It is expected that the south 
cantilever arm will b© completed and 
readj to receive the suspended span about 
the end of September, 1916, when, after 
many years of effort, this great steel 
bridge—the largest In the world, and the 
last link In the National Transcontinental 
Railway System between the Atlantic and 
Pacific Oceans—will have been finished. 

The Problem of Gasoline Supply 

(Concluded from popf 466) 

It Is said that one concern spends more 
than f150,000 each year collecting and 
tabula tbig statistics relating to the pro¬ 
duction, distribution and consumption of 
]>etroleuin and its products in the United 
States alone If the statistics are of suf 
fleient lm[K)rtance to justify their collec¬ 
tion a ml tabulation by a private concern, 
does it not ludlcate a field In which the 
Government should seek to supply all 
pert lee engaged with corresponding in 
formation? Such a service would be of 
interest not only to the industries them 
selves but also to the country aa a whole. 

The only hope for the speedy reduction 
In the high prices of gasoline, ac cording 
to Vau H Manning, the director of tyt 
Bureau of Mines, Department ot tfafc &»•( 
terior, lies ,ln the immediate devs io p md ftt 
of the so-called Btttman cracking proosk * 
and similar pr ocesses. Be declares tty* 
the prevailing prion may not only 
Hone for some Mem but wflt undoubted 
refcft higher tort* M m 
pWWUMDt rMfct K* pofc*» 


Bessemer Oil Engine 
tS 55 ■-» 

psswd. no nsttar whst mwt yea um> In wcoomy «f 
•P* w.ur smr im mum 

inrtSMss hss mv squaUsd tbs Bmshht Od En^ios. 

"I tWt m pmr mu 

might bsueuMd.takfwctulocm. 
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T^ B essemer Gas Engine Co 
14Y«ri(8fa«a QnuCity.Ps. 

Bmww Eagb*. R-*»i««Tod*y 
In atnmnThoufftd Powm FUpu 


Keen Tools Cut 
Hard Work in Half 


In big machine 
■hops sod manual 
training schools 
where sharp took 
are the rule, then 
Is ah established 
preference for 
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iWeliitam* emfiuttr ud bold 
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mi* of wryfc. ee nbUa, ewto. 
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dtot to* covtaatM, to onwfrttrton tot 
pit ttoitof fttotM Goraranrtt for 
too nozt locot tmt, kart offetoA gM*lio« 
|t SL$ <*n£tf * g*Hon for the wfeote yssr, 
4»d rttfras flrom this that, If ths United 
BUt**rtdAf Tart quantities of gasoline, 
tbooiaittHril to par this much, the private 
ooouHuaet wtH have to par much more. 
Furthennws, Mr. Manning says that with 
4 Tate of production the same as In 1910 
the erode oil wpHy of the United State*, 
hoa which we are getting our present 
Of gasoline, will be exhausted In 
37 ysnra. 

1 M And what la still more important to 
the rttontion, present indication* forecast 
a damaaed production of gaariftne from 
erode oil for 1910 rather than an Increased 
production. The dally production of erode 
oil for February In the Mid-Continent 
Held, which produces 7G per cent of our 
reflnablo crude oil, waa 40,000 barrel* less 
than the average dally production for 
1915, and 30.000 barrel* lee* per day than 
the average production In 1914, and thl* 
ts In the face of a strong Incentive to And 
new fields given by tbe riding market of 
the part six months, wbUh ha* culminated 
In record high price* for that field of $1.55 
per barrel for the crude, with, in some 
cases, a premium exceeding 40 cents per 
barrel 

u The demand for gasoline has out 
•tripped the demand for all other petro¬ 
leum products with the result that these 
other products, amounting to about 76 
per cent of the production, are being sold 
for less than the cost of production, In 
Other words, 26 per cent of the production, 
consisting chiefly of gasoline, must pay all 
costs in addition to the amount that la lost 
In marketing the remaining 76 per cent 

** We are exporting at the present time 
20 per cent of our entire production of 
crude petroleum, including 10 per cent of 
our gasoline production We are burning 
20 per cent of our petroleum under boilers, 
which Is a shameful and criminal waste 
of precious natural resources, and we are 
Using another 20 per cent of our crude pe 
trojeum Inefficiently in competition with 
coal as in the manufacture of artificial 
gas. Three fourths of the entire amount 
of artificial gas in this country Is made 
from petroleum. This gas could be made 
from cool, except that tbe gas manufac¬ 
turers are able to make It at less cost 
from petroleum, owing to the lower cost 
of oil a* against coal It is needless to 
say that petroleum should not be used for 
this purpose. 

* lira solution of the problem la couser 
vailon—our petroleum resources being 
put to their proper uses. Let us stop this 
wasteful foolish nee* of burning petroleum 
under boilers and the use of erode oil In 
the making of artificial gas. If by means 
of cracking processes, such as tbe Illttman 
process, our kerosene and fuel oils* which 
We have been using in competition with 
coal and selling for leas than the cost of 
production, can be converted Into gasoline, 
the present production of crude petroleum 
would be more than ample to supply our 
present demands for gasoline Not only 
that, but the general adoption of these 
processes would result in extending the 
Ufa of our petroleum deposits, based on 
present drtnapds, from 27 years to more 
than 100 years, at the same time reducing 
art! stahtiirtnr*fce cost of gasoline to the 
consumer and preventing the rapid fluc¬ 
tuations In prtoe. Ten dlfltrffoi refineries 
are now installing the Bittman pwfcess 
and more companies are considering do¬ 
ing 9a This Is but a drop In the bucket, 
but the situation Is hopeftd 

•‘The importance of petroleum cannot 
be measured hydoUar* and oantfc Figures 
rtjapot Oubrar an Idea of tbe dependence 
m menr Industries upon petroleum prod 
uortwT cel ttad at rtotiba M&tatiu 

Wt *tt at itoieh corn* fern P*trel«m, 

W ***HW tom#***, r*T to* 
flWtrt tf fcea beaa emrtMlbat lira 
totokttaqr at to* mUo* Wftom •ppftwi 
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m nw toto** nt to msu 
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The Thing PF'orth Pf^hile 

For thirty-five years the simplifying and perfecting of photography has been the 
big aim, the thing considered most worth while, the ideal m the Kodak factories 
And each measure of success has made further successes possible Path success has 
broadened the foundation, has given more in experience and m facilities, with w hich 
to work. 

Along with the experience that comes to a well trained and efficient organization 
of long standing the Kodak organization has also the advantages of its own Research 
Laboratory, one of the largest and best equipped in the world And this laboratory 
is not merely a building of brick and mortar to house the instruments of precision. 
It is a miniature factory where actual manufacturing on a small scale, can and does 
supplement in a practical way the work of the experimenter Its staff is composed 
of scientific specialists whose work has developed along photographic lines Its work 
is basic, far reaching It has already done much for and in the future w ill do more 
for a scientific knowledge of photography. 

The “ Know how" that comes from long experience, the practical application 
of scientific knowledge, an organization in which honest workmanship has become 
a habit, in which nothing is left to guess work, a manufacturing plant that provides 
in a big way for accuracy and efficiency, this is the force that, under intelligent and 
masterful superintendence, has wrought the marked superiority in Kodak Products. 

If it isn’t an Eastman, it isn’t a Kodak . 


EASTMAN KODAK COMPANY, Rochester, N. Y., The Kodak Ctty. 
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Napoleon was deathly 

afraid o/i PazOf 



T HE Emperor Napol¬ 
eon never permitted 
anyone near him with 
an open razor. He did his 
own shaving and, owing to 
asensitive skin,never could 
get a razor that pleased 
him. The one that annoyed 
him least was picked up 
during the Peninsular 


Campaign and had a blade 
of Saracen steel 

Today nearly all the 
world’s Rulers use a 
Gillette Safety Razor. The 
latest convert is Yuan 
Shih k’ai, the great man 
of China. 

Another is the Premier 
of New Zealand. 

In the present war the 
Gillette is used by the 
leading generals and by 
some 3,000,000 men in 
the trenches and on all 
fronts. 

The Gillette ahave is quick ami cool,safe 
and sanitary It is velvet's moo th, no mat 
ter how wiry the beard or tender the skin. 
Adjust the handle for a light or a dose 
shave. A keen, fresh blade is always 
ready No stropping—no boning. Prices 
$5 to $50 Blades 50c. to $1 the packet 
Dealers everywhere. 


GILLETTE 


SAFETY RAZOR CO 
BOSTON 


Kl 
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No Stropping*— No Honing 



tug till* preet&oa totwkftttnp ott tUkta'J 
boilers as fort oil, without 1 

chil reword god wtth titter <R*rdft|d U>V 
the natkur* fbtare requirements. One stu 5 
dent of the oil sttoatton says that through 
the wasteful use of petroleum resowx** j 
the United States la now confronted with 
a national ertrta of the first magnitude, 
and he may not he far wrong.** 

IV ofBwdftttWTWBMit of Now York’s 
Had*oo Blw Front 

(Cowt*4c4 from 467) 

The railroad. In addition to paying the 
coat of eliminating tin grade lines* will 
expend cloee to $10*000,000 for Improve¬ 
ments that are wholly of a municipal 
character For instance, It will pay the 
coat of tunneUng and covering Its tracks 
along Riverside Park, for covering tho 
main tracks in ManhattanvUle and in 
i ort Washington Park, as well as for tun 
neling and covering tracks at Inwood Hill 

The plan appears to bo an excellent 
bargain for the city, and is probably tho 
invft solution of a problem that has been 
lmrtlcularly vexing for a great many 
yiars 

Building a Care at the American 
Museum of Natural Hhrtory 

(Concluded from pay* 470) 

xtalagtltcH lu various shapes mo colored by 
tho percolating water through the red 
clay soil. The chamber was 90 feet from 
the floor of the cave and obviously moat 
difficult of access, requiring the building 
of an Improvised stairway for getting in 
and out of the grotto* A month or more 
was consumed in the important and 
dangerous operations of sawing and 
breaking off the great array of formations 
dinting in clusters—in some instances 
huge fluted masses and great pillars 
reaching from floor to celling These in 
most cases, were tinted a delicate salmon 
color Two hundred and fifty boxes of 
material were secured and shipped to New 
>ork, besides these, numerous photo 
graphs andvgketcbes were made to serve as 
studies and guides to construction. 

Mr Peters, with artistic and technical 
skill, has succeeded In Imparting to the 
cave reproduction both pictorial beauty 
and scientific accuracy of detail As an 
educational feature the grotto in unique 
this display tells the entire story of the 
grotto in a few feet of space From the 
ceiling of the cave hang stalactites from 
3 to 4 feet In leugth, some of which are 
In the slut]** of huge clusters of grapes 
Adjoining the walls are large sheets 
measuring 0 feet long and ft feet wide at 
the top, narrowing down to almost a point 
at tile bottom, which are so transparent 
that when a light is placed behind them a 
beautiful striped design, somewhat similar 
to an Indian blanket, is obtained From 
the floor rise stalagmites from 1 to 6 Ins, 
in height, some of them Joining stalactites 
hanging from the ceiling, thus forming a 
solid pillar The side wall* contain small 
grottos or recewes In which hang thin 
white stalagmites In process of formation 
Above and below these recesses are curl 
ously shaped formations which somewhat 
resemble fish and hence have been given 
the collective name of the M fish market n 
Adjoining la a column 0 feet high, rising 
out of a fountain formation. This term 
Lnaies in a large fluted or fan shaped mass 
that hangs like a canopy Water will be 
caused to drip from the Joints so as to 
furnish to the visitors a vivid impression 
of how stalagmites and stalactites are 
formed To the left are large sheet form* 
tlons joining wan and celling. Light* 
have been Introduced behind these to bring 
out their beautiful patterns. The large# 
and most wonderful specimen of the cave 
formations Is a huge fluted mass re 
bllng in shape an elephant's head. R 
stands 9 feet high and is almost trams 
parent, although it has many fold* add 
ridges. It weight In the neigbbprba 
1,750 pounds. ; Mfcotrfc lights have 
been placed 1 in back of It am} striktatfj 
effect* produced through tta tranapalwl 
fluted section*. 7 r i- 

Mtftaat to.th* Up ***% 

arrtnfad m to *WtbW„t* 

•fate for • 

mttfelM portfeiit wtt 



"What These 
Pistons will do 
for Tour ford 

It*s the heavy cast-iron pistons 
In a motor that srerasponsftds 
for so much of tbs rfer ati oo* 
That vibration Is what esusaa 
the constant rattle and riding 
disco mf ort —ma ny of the re¬ 
pair un*. 

Cut down the piston weight of 
your Ford two-thirds by In- 
staffing LYNITE Ahumnum 
Pistons and you’ll gat rid of 
tha vibration la p roportion. 

Tfcafe esaotly what baa beam doe* 
fat most «4 the aww ISIS Wf*- 
claM ears. They an uaiag Lx- 
NlTt Alamluom MMoy, 

Nothin* lacmwt the ntchnicil 
efldttci of tha Fora motor Hie 
LTNITB Fivtooa — fir** toe* 
extra aua i p n i power mm 
neh quirt, ■month nisrlag «t- 
mg terrier. 

Then 
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PISTON RINGS 

—tba riun that Improve oom p r— 
tloo^svemtl sod otltcedueeeerhOa. 

ebAaKUt 1 

reqsMt 

gsmSd n iW by 

MeQny-Mwrfo Miaafatfarlag Ca* 

2*97 Lroeuet Stmt ST LOOS 
Canadian Factory, W H. BsoAetd 
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Motors For 
veryPurpose 


1 


Rothtnotors are higher 
in efficiency and cover a wider 
range of application than ordinary 
commercial motors. Their cool- 
remmnf and ovedoad capacity feature* 
alone are well worth your Jovesttmfcon. 


ROTHMOTORS 
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1 (W#* W* 470) 

A "itart# JM «**«* OT«r tbs mine 
edo^l tba4 4#04 Imt It b*d to be removed, 
II tbfttds mtM wbeo the sun's rays 
vert kept fhMjfe* mine* 

Tb$ tofrsltos beett used u a ooM ptor 
tge pton£ lor the wtfs of the farmer, and 
stis ciahna that figgfi have been kept seven 
month In the natural refrigerator and at 
the and pf that period found to be In per- 
fact etmdtttan* During the summer the 
tanpsqttefs of tha mine ranges from 25 
to 80 deg above aero, lids mine, not- 
vlthaUnding the fact that It Is open at 
the top, la warm enough on the coldest 
winter's dag to keep vegetable* without 
frtwdng. 

The ownerahip of this natural curiosity 
ha* reoantlg changed hands, and now the 
business men of Ooudoraport are coflpenrt 
lug with tha now owner In an effort to at 
tract more t ou rist* to the place. Thej 
are planning an extensive advertising 
campaign, which will include advertising 
in automobile guide books Important lm 
provesnent* on the roads, build lugs, and 
the park surrounding the ice mine are to 
be carried out before the coming summer 
The contemplated opening of the new 
road running directly past the mine, the 
Jersey Shore Turnpike, will make visiting 
the mine and grounds particularly con 
venient to autolsU In the East 

A Doable-Negative Camera Which 
Reprooncea Images in 
Natural Colors 

(Cnnotmded from pat/t J 471) 

Sion the path of only one point of light I 
from the Image photographed ha* been 
traced from its source as a point to its 
expansion as the base of a cone In the lens 
and its reconversion to a point at the sur 
face of the plate. It most be remembered 
that a countless number of rays are re¬ 
ceived by the lens in the making of a 
Autograph and that probably million* of 
ra> ■ pass through each of the holes In 
the perforated mirror to form the images 
on the two plates. 

It should be explained here that all or 
dlnary photographic plates are color blind, 
as It were, to everything except blue ami 
violet They are made color sensitive by 
treating them with rare dyes, such hh 
pin*cyand and ptnaebrome, In the weak 
eet sort of solution—one part dye to about 
one million parts of water, for instance 
Tha first of these dyes makes the plate 
sensitive to zed and orange light rays, 
the other, to green and blue. 

A green filter, O f is interposed In front 
of tha direct plate In the odor-photog 
raphy camera, so as to record the object 
by green light on that plate, while a red 
Altar, /»Is Interposed in front of the plate 
that is acted upon by the reflected rays or 
beams of llght Thbs St become* possible 
to reoord simultaneously the same object 
on tha two negatives. The exposure In 
tha studio le from two to eight second*, 
while in sunlight It la ns test as 44 fiftieth 
of a second. 


rod* wWk tJw positive from the red nega 
tbu todyrt tf***. tf a little thought is 
given to the subject H soon becomes ap¬ 
parent why this reversal in the dyeing 
Is nec es s ary, 

Tha new method of coloring the post 
tire plates was discovered by Mr Hoyt 
MUlsr through many researches made for 
this process. By this treatment the black 
and white positive la converted into a 
pure dye Image and the opaque black 
silver eliminated In a few seconds 1 time 
At the same time the transparent por 
tlons of the positives, which form the 
whites in the final picture, are protected 
from the slightest discoloration. Plates of 
great luminosity and brilliancy are se¬ 
cured, with the result that when combined 
they form a sharp and perfectly colored 
image without the slightest discoloration 
in the whites. 

The two positive plates, perfectly regia 
tered and now cemented together to form 
the complete picture In the form of a 
transparency, are ready to be transferred 
from their glass supports to any other 
form of support that may be selected This 
work is accomplished by carefully remov 
lug the emulsions from the plates and 
stripping them onto their final support 
which may be paper, canvua, porcelain or 
lvor\, the latter in the case of a miniature 

Specimens of the work produced with 
the Brewster camera and process are 
moat faithful In the reproduction of the 
image, and the hues found In some of the 
pictures represent a wide range in the 
color scale despite the fact that only two 
of the three primary colors are used It 
is the opinion of the Inventor of the 
process that Its use is not limited to the 
taking of photographs he believes It will 
eventually find its way Into the printing 
and lithograph trades as a more expedi 
ent, less expensive, and a more faithful 
method of color printing 


NEW BOOKS, ETC. 

Psactioal Bldctrical Wound. By John 
M Sharp, New York D Appleton amt 
Company, 1916, 12mo , 256 pp,; II 
lustrated. Price, $1 net 
In thia manual the Btudout la introduced to 
the principles and practice of wiring for and 
Installing the required fittings for bells, mo- 
tors, telephones, and lights. The method of 
distributing current by different systems Is 
simply explained, there are wiring tables and 
data that will be of material assistance in 
actual work, and methods are BugRoated that 
may lead to a saving of time and material and 
an Increase in profits. There are also abstracts 
from tha National Electric Code, and through 
out the work an effort has been made to com 
ply with the rules of this Code. 

Cotoux. A Handbook of the Theory of 
Colour By George H, Hurst, If 0 8 , 
Hecoud edition, revised by H H Stock*, 
FIC, FCS London Scott Green 
wood A Son, 1916. New York D Van 
Nostrum! Company 8 vo , ICO pp 
Brice, net 

"Colour” Is a British manual particularly 
addressed to artists, painters, dyers, calico 
printers, and decorative designers. The cause 
and effects of color, and the results obtained 
from various mixtures and combinations, are 
carefully explained, and there are chapters on 
such subjects as the physiology of light con 
treat «nd the measurement of color The 
numerous plates adequately convey the appear 
ance of the absorption spectra of dye*, the 
effect of mixing colors, color contrasts, and the 
three-color process of printing Those crafts¬ 
men who care to possess more than a merely 
superficial knowledge of tbeir work will find 
in this volume much illuminating end interest 
lag exposition, and will be helped to a firmer 
grasp of those principles that so greatly con 
ChrlfS to ttMtr MnrittaMtt tD ratal tribute ,0 utfatle U 4 MtfUfjtu, molt. 


llgbv a. Ptata, are toveUvM to total 
ferkMMp ptata* of oaorw appear In 
black and white, one repreaepta the red 
record and tha other the grew reoord of 
the object pS#te**aphad. Both oefrtree 
record Snotty the auto object aod regia 
ter toaotly the Mine die. The point of 
rertaOoa nsp la tide fact that to* tod 
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The pgAOTmomaf* Medical Diottonaxy 
By George M Gould, A.M , M D Third 
edition, revised and enlarged by R. J, F 
Scott, M.A., ROD, M D Philadelphia 
P BlaUsto*’* Son A Go- 1916. 8 vo. 
962 pp., Illustrated. Price, $2.75. 

The tkrioo* Gould dictionaries need no to 
frodootkm to the profession, sod this revised 
and enlarged edition of “ The Practitioner 1 ■ 
Medical Dictionary” la worthy of the highest 
praise. 'A nice diaerimtoation has been exer 
deed open the work, resulting In the retention 
ef all the tera&q to current use, with the ad 
ditto* Of many U tha words of allied sciences 
yet tha vrfwa* has boon kept well within a 
handy sian pad weight. Derivations are oar*- 
ha ly glvafip aad proauactotitm, totoead of n- 
Upon dlaeiMeal tearks, U indiaated by a 
rtk rekpefitog. Tfc* deflottioim aye sharp 
T*K Litton 

^utt aajm tfcu to 000 *•» wrmDrta* 
ftaioua Wtotaflfwwta «p ii» awri few 


Prince Albert 

certainly will 
bring you back! 



Prince Albert 

the national jay smoke 

is the cross-lots-route to high-spot pipe and cigarette 
makm’s pleasure. Its long suit is making it not only 
possible, but a real joy for men of all tastes and all degrees 
of tender tongues to smoke-smoke-smoke to their heart’s 
content! Can’t cost you more than 5c or 10c to prove 
out this say-so! Which heads-up to these few remarks. 

Pnnce Albert has put a new slant on the pipe and ciga¬ 
rette makm's situation! It throws open the gates to every 
man— it’s so friendly! You don’t have to cultivate a 
liking for P A or you don’t have to smoke slow to save 
your tongue The patented process cuts out bite and 
parch! 

Prince Albert just signals “go-to-it” and you put on full 
puffing power! For, it’s just a bunch of tobacco sunshine 
—that white essence of P A. that floats out of your 
mouth— it’s so good and so cheerful! 

You locate that old jimmy pipe or Invest in a new one, or 
get out the makin’s papers, and fall-to like you were set 

firm, for, take it man to-man, 
Pnnce Albert is better than the 
kindest word we ever passed 
along about it! 

You’ll find P. A ready for your 
service all along the lme m toppy 
red bags, 5c, tidy red fans, 10c, 
handsome pound and half-pound 
fan humidors— and —that crystal- 
glass humidor with sponge- 
moistener top that keeps the 
tobacco in such bang-up tnm 
— always! 

R. 1 REYNOLDS TOBACCO CO., WhrtM-Sa.., N. C 

■"M ' & ■. --- 
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Mr W H Fetner, Matter 
Mechanic, Central of Georgia 
Railroad, taid May 25, 1915 
“Our machine erecting and lioiler shopa were floored in the year 
1910 with 3 inchcrcoaoteti wood block* Thm service is very heavy 
and it does not show any signs of wear up to the present time u 

in nnoc + efficiency 
r Luuna - maintenance 

Why not nd YOUR company of the continual expense 
and the annoyance of Floor Maintenance in erecting 
and machine shops, repair shops, round houses, freight 
houses ? Why not install the Floor of Efficiency— 

Southern Yellow Pine 
Creosoted Wood Blocks 

The ext lusive points of superiority of Southern Yellow 
Fine C reoboted Wood Block Floors include 

They are Uniformly Smoo th and Even —therefore Safe 
They are Resilient—th tf l farf save from breakage castings 
dropped, and provide a comtortable footing for workmen. 
They are Noiseless, Clean and Sanitary 
They are Durable to a degree that practically eliminates main¬ 
tenance expense, making them the most economical of ail floors. 

They do not Chill Overheat, Sliver, Warp, Buckle, Chip, Cmck, 
nor reflect light they are easily taken up and rclaid when relocat 
mg ho ivy machinery 

Sand fsr our fret bosklst “Floar* at Service' which fim cwphh thtoihd 
infornutwn refsnhng era—tad waad block flaara 


infornutwn ragsiriuig craaaa t ad woad block floor* 

SOUTHERN PINE ASSOCIATION 

713 bunt*. But BU,., few OiWU 
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The Fourth Dimension Simply Explained 

A collection of essay* selected from those submitted in the Scientific American's Prise 
Competition With an introduction and editorial notes by Henry P Manning, PhD 
BKx&K Inches. Uotb. 25lpag.N illustrated |150 

This work presents twenty essays from m many points of view all of them interesting and no 
two quite alike. The reading of one essay does not Involve the reading of the entire work yet 
the en tire book gives a comprehensive view of what the layman wishes to know about this subject. 

MUNN a CO, Inc., PubUiWi Woolwortk BoildJn*, N.w York City 


Just "Exploring” 

*TX7AY up among tha waady, snaggy 
VV shallows, whara motor boaU and 
launches nevsr panatrata— too Car from home 
to row—there a whara you can “explore” to 
your heart a oontent If there a an Bvtnrude 00 
the stern ofthet old rowboat of yours. Your es 
pedttlons are no longer restricted by tha dread of 


rudo-eqalpped will take you where you will and 
when you will on oesart, fake or river, with no 
thought of a long row home again. 

EVINRUDE 

DETACHABLE ROWBOAT Ir CANOE MOTORS 

The MfwSvInnidcPour-Cyol# Twin hssmora 
speed more power than the Single Cylinder 
models, and the opposed-cylinder design 
eliminate! vibration AH modala have the 
Evinrude Magneto—Built In Ply wheel type. 
Writ* for t A# new If/# Eoinrwde 
eriakr^ut off the yrwu 

Evinrude Motor Co. 


*■ A 1 * 

/v 

■ . .1. ;i kV V 


D**rOw*n BiwtckM 

**US2SLS. 

W# Market m, Sob rraeotow^ Cad. 
mat sad Harrison Sts., yorttaaCpsi. 

OVER §0,000 SOLD 


: 


<r 

A 


O 


Kindly keep yotur queries oa asperate sheets 
of paper when corresponding about ouch mat¬ 
ter* a* patents, *ubecriptlottS, books, etc. Ttria 
will greatly facilitate answering your ques¬ 
tions, as In many cases they have to be re¬ 
ferred to expert#. The full name and address 
•ho a Id be given on every sheet No attention 
will be paid to unsigned queries. Full hints 
to correspondent* are printed from time to tlma 
and will be mailed on request 

(14090) A. A. U anki Will you kindly 
tell me through your Note* and Queries col 
umn how to fasten the tinfoil pieces to the 
plates of Wlmhurst machines? 1 have tried 
ubollac and glue without success. The shellac 
dries around th« edges Bret, and never dries 
dlKM tly under the foil la tinfoil used on 
commercial machines, and how la it put on? 
If not, wbat 1* used and how is it put on? 
Thanking yon In advance A Shellac la com 
monljr used for cementing the tinfoil sectors 
to the pistes of Wlmburit machines. We 
have machines which were made 20 years ago, 
and have given no trouble We presume the 
Khcllac la dry by title time. You might use 
n cement which is melted by beat and then 
hardens when cold Buch cements ere made 
tor tire cements Heat the plate and the tin 
foil with the cement upon it It can then be 
applied without cracking the plate and, when 
mid the sector will be firmly attached to the 
glass. 

(14001) A E W neks I have seem It 
stated in books on astronomy that there la 
a ahLft of the spectrum lines toward the violet 
when the earth is approaching a star or the 
Ktnr approaching the earth and that this 
nhlft is caused by the decrease 4* wave length 
1 or Instance, such is stated in Young s Gen 

1 ml Astronomy" (ert. 1900), 8ec 821 Now, 
If the earth la at rest and the star approaches 
it, there will be a decrease tn wave length 
and an increase in wave frequency , but If 
the star Is at rest and the earth approaches 
It there will be an Increase in wave frequency 
hut the wa e length will remain constant 
Now Is there a spectrum shift In the second 
tuse as well as in the first? If so Lt would 
seem to me to be purely a question of wave 
frequency and not of wave length at all A 
The Doppler Flieau principle la stated aa fol 
lows When tbe distance between an oheervor 
and a body which is emitting vibrations la in 
creasing, then the number of vibrations re 
ceived In S second is decreased, and their wave 
length real or virtual 1* correspondingly 1“ 
creased, and Her icrsa, If the dlstancs la de¬ 
creasing It matters not whether the star la 
approaching us, or wo, tbe star, or both be 
In motion only tho change in the distance 
which separates us from the star is concerned 
in tho result Then loo the volmlty of light 
Is not changed, and there must be a change 
both In the number of vibrations per second 
and In the wavi length One of these cannot 
change without producing a change in the 
other, and In an inverse order An Increase 
in the number of vibrations must produce a 
decrease In the wave length If the wave 
length is decreased the spectrum lines must 
bo moved toward the vh let and an increase 
in tho wave length must move the lines to¬ 
ward tbo rod ThU has now been so carefully 
worked out that a change of distance of leas 
than a half mile & second can be detected 
This matter la treated much more fully in 
Young’s "Manual of Astronomy, than In hi* 
earlier book the 4 General Astronomy We 
•end the Manual * for $2.00 postpaid. 

(14002) C P R»k« Kindly send to mo 
any Information dealing with tbe subject of 
electro plating and liquid chlorine. A At 
141 deg Cent chlorine gas is liquefied by a 
pressure of 83 * atmospheres. Above that tern 
perature lt cannot be liquefied. At ordinary 
temperatures 18 deg Cent It is liquefied by 
18 ft atmospheres. In the cylinders la which 
it Is shipped the pressure la much greater than 
this, and the chlorine must be la a liquid 
state The liquid chlorine is sold and shipped 
In tubes to any part of the country Copper 
plating is fully covered tn •‘Modern lUectro- 
plating" by Van Borne, whleh we send for 
|1 00, and shall be pleased to fill your order 
for the book. This book gives the full direc¬ 
tions for preparing tha work for the plating and 
finishing of the article. 

(14098) H T W aak« 1 We nae your 
magtsine for supplementary work in high 
school physics. Tbe latest artlole 1 have found 
on the Bcttaon storage battery is In tbe Jana 
ary 14th, 1911, number Does that article 
correctly describe tbe last Kdlson storage Cell? 

2 Have you receatly published an article la 
which the distinct vision of birds, sack as 
esgtes, is explained by assuming that they have 
eyes which srt apt sensitive to short waves of 
light? If so, will yon refer me to the article? 
8 The chief forecast** of the Whather Bu¬ 
reau bare stated that the forecasts « 

lag time and bright of tides, gad tbe egget 
position of -the moon in the sky at a |N» 
future time- J*f tmcertaln as the wea k e r 
forecasts Is it true that as tronom er s 4 o not 
know where the moos will be at aa» fcrtufo 
day? 4 . Ogr lo«a| frdper s 4 ni^ that tbe ***** 
•tar south of Orioft about«tgkt frgm tbe MP. 
foe* is ChucfH* Jf 94 egfetot 
year, why oaa we — it mml.Jh $ Wg# 
Mg act been afcy c n* * l<M fs b i* tihu 9 s 


CALLS WITCH 

luwtrf gifiti fiu qggpssnpjNVi wmmm 


nuBotU 

the 

dangerou* 


PROVIDES 

A 

full 

continuous 

rail 

PROVIDES 


simp! eat 


It u the only switch on the market that can 
safely be trailed through when set in the wrong 
po ition, without injuring tbe switch or 
jeopardizing the safety of the facing trsfRc. 
Ft further inform*Hen, eoilrnr write 

CALL SWITCH COMPANY 

lMt Broadway, N Y DENVER. COL. 


>1 Mol 


l^lr 

^ ^r.r. 

w/ 

t/ju 
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Shlrta and Necktie* by Mall for leas 
than you pay for ahlrta alone 

OS receipt of $2 end mm ud adds— of tv* 
fri nadn. wa lend a bu of I DURO Guaranteed Shir ts 
sad a hsadsems necktie pos tpai d. 

DUROSUrtaarofiaranfoedto wear sIxmoHthd 

without f o d l n g shrinking or ripping or new nkirta ftw 
Mads of taa while pwnals ddrtiag tattie «llh aarrow 
Rtrtpafl af btue, btaek aos layasder Ooa MUri o< each eolor. 
•esse Wee. to Om box. Cm fo tbo popular coat sejrte, «St* 
Mtaehad, hand lao—rad — very fsahlnnsbla EMs 14 
is 17 Neekttaa an aavy Mue. blaric and lavsndir To* 
peer ahsCe*. Ths mm soSi epw you a Ootor arisss sad 
yoa waadd *M so n—<kwa 4 r Ths tie wo«M eert 40 a 
nn—Msd merainra m ve*»rt,<bttt save tisss bar a mding 
O today wtib naek — sad five aam*a, lor If air dw gsods 
era — ssttMioiery t» errtvai we wtt riwfty rifimd year 
money R«—>—Uneeia National Bank. 

GOODgLL A Ca. Room |U, lit E. Mtfc It, New Yerii 
trnm Mad (Ms Mm Bern *iris mm 


JOHANNES PETERSEN 

Mwjtfd* Si, Amrhtu, DmimarK 
is open to represent Srst-claM firm* 
for ScandlrtaVia- 


"’“WmiikL**xumBivM smms 
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VESUVIUS 


PLUG 

•TW Ufk /moIm of the Motor 
depen d* on the Spark Plug**— 

a. n. Squib 

i ft w hfc wrtAir o t * f i wd o i —fawt 

***tag, —odtor ra—tog, -1w ■ 

—iW • what VinW« PIm gbra 
HrkhdofMtorl JVfao*«d 
y aAi iri fl^ VUW (mi) to—I—. p*. 

Quality nukes the Ve m i ini * 
"The Indestructible Plug** 
Cuanntaed to o«tUst|tho motor. 

$U» to m4 tootal toe. 

B—k 4*#— * M—h r «■ Spark Plan,** i— 
p*r*db r A.It.M<»W UtofbT—MMtlcaiU* 
— afc a ril yy fttotoa toemotor 

A.K.Mo0LSB&Co^iWTo>k,N y 


ItC old boy 



N.-w ^TrtOM B EaC-Savoi^' iji; 


S Uwxtmymx Mo cM Y—r J 

Nito I 

(aMno | 

|Cltr bar* J 


The AUTOGLAS 

pmii^mvw. mi 



Comfortable—Efficient 
Good Looking 

Tbiia A. only coofaubla p d a 
W oolyelkaet* eye protector aMe~ 
I canter eeraubbto euc* 

Hsga* witod gfes 

i. to,kBy£jLil gyg ■ 

l* A 






Bttto* 4 dm** e«U fw ftitt# a time We have 
St B*fl Up article on title Cell recently As 
•rttole appeared fa the Sums mint, No. 1879, 
do the ttaaafaetnre ud performance of title 
battery, wUeb la later then the date you 
■aae. Itii wiH doobtleeo Internet yon. The 
paper can be had from the Wilson Company, 
ft. We do not recall any article, each ae you 
deecrlbe, on the vision of high flying birds. 
8. The opinion which you quote that matron 
omera cannot foretell the tMce and the pod 
tkm of the moon at a future time any bettor 
than forecaster! can foretell the weather ts 
far from fact, The ocllpaee of the bud and 
the moon, both of which are calculated from 
the poaitlon of the moon at that future time 
are calculated for centuries ahead. The tide* 
ore calculated by a machine for any port In 
the world with wonderful ertetnew. This ma 
chine la In the Coast and Geodetic Survey, 
Washington, DC It la described In the 
SciRNTirtr America n, Vul 110 No 10 where 
It Is called a Great Brass Brain and It de¬ 
serves that name It can predict tho tide, 
Its height and time, taking Into account as 
many as 35 components which Influence Its 
height, lti rise and fall, and Its time It la 
stated In that article that a tide was predicted 
for Aden, employing V components and that 
the error was only 02 feet. This Is surely 
nearer than the Weather hnrecaster can come 
In predicting a storm a year before the time 
4 The bright star about which you Inquire Is 
Canopus, but It Is not 0* above your southern 
horUon The declination of Canopus Is —52* 
flV Tho latitude of your place Is a Uttli above 
84% bo that the t Irvatlon of the Equator la 
about 56° with you, and the declination of 
Canopus taken from BO 9 , leaves about 3° 30 
as Its elevation above the horlson To this 
must be added the refraction which makes 
lie apparent altitude a little more than 4° 
A degree at the horlson Is distorted or mag 
nlfled, Just as the sun and the moon are at 
their netting by an optical illusion People 
rarely think of this, Htars appear farther 
above the horlson or farther apart than they 
would tie Judged If they were high In the 
heavens. This star should be seen on clear 
nlghta every year In February at your place 

(14094) M J a ska What la the rela 

tlve frequency of letters and numerals In the 
English language? A In cryptography the 
relative frequency of letters lu tin English 
language Is taken aw follows 
A B C D F F <1 H I IK 

JO 4 8 11 n 0 3 Id 17 1% 2 


1 M 

10 8 


N O 
IP ^1 


it s r 

18 17 


II V W \ \ / 

8 j r » i r» 

Tie fritqumiy of uutnirals to not subject to 
the same laws governing the frequemy of kt 
tew. 

(14096) O A. S asks 1 la there any 
formula for figuring forces exertod In a cam 
action such as Is applied in a punching machine 
from the moment tho pressure Is exerted to tht 
completion of the action? J Why iIimh a 

drill become uagnetU when drilling sl<ol or 
cast Iron? A The cam Is a revolving Inclined 
plane The pressure uxeriiU by a punt.hlug 
machine to calculated as It Is lu the lucllned 
plane and the screw The force applied mul 
tlplted by the distance which It mov< ■ and 
divided by the distance the punch moves gives 
the total pressure. If the shape of tin cam 
la such that the punch moves more slowly at 
one time than at another'you must find the 
distance the force and the ciwn mov. during 
the same time at each part of the stroke Htecl 
Is magnetised by the action of the earth upon 
It A steel wire suddenly bent will bo 
slightly magnetised A steel bar given a and 
den shock, for example a blow when It ta held 
nearly vertical, will be magnetised All Iron 
or steel standing vertical or nearly so becomes 
magnetised by the earth a magnetism The 
stress and Jarring of the drill magnetises It 

(14006) B. J B asks A <Uhcu*s1ou has 

arisen between myself and friend a, via My 
opponents contend that gasoline and keroaene 
can be ignited by a lighted cigar cigarette or 
lighted pipe I content that thin cannot be 
done We have decided to lot you bo the Judge 
to say which Is right A It would not be dlffl 
cult to determine the answer to your question 
for yourself by experiment Try It and find 
out whether a dgar will Ignite gasoline vapor 
and If you And It will not then try and see If 
It will Ignite the gasoline Itself. Do the ame 
with kerosene oil A small quantity in a eaucer 
will be snflJcient for the tout You will find 
that a dgar will not ignite gasoline vapor, and 
that the cigar win be quern h$d in gasoline and 
extinguished as completely as it would be in 
water, without setting the gasoline on fire 
Good kerosene oil will extinguish a lighted 
match in the name way 

(14097) W 8 B artw I wlah to arte 
a bit of Information. Last August a year a 
lot of mirrors were mounted In a new concrete 
building, yet damp. later the mirror* became 
streaked, whitish, and now they are being 
kt ripped with nitric add and are found to be 
fitted and show* more plainly after being pol¬ 
ished with rouge. The chemicals used to making 
tho gilrron are nltrete stiver wet with am- 
gsMdfk with tartaric add to the 

aSrtUa of i 
**redw»ika owrt*f 


__ with a weak 

2 *1*4* kmrtoti,” C kftwwarfa 
Werel wttfrareat pf pa te pat 

SK!‘s 2 r.’tt‘«rs.t 5 rs:s: 
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The Liquid Chemical Hardener For Old 
or New Concrete Floors Makes Them 
Wearproof, Dustproof and Waterproof. 
Easily Applied and Acts Immediately. 
Used for Years. 

TH* TBIT AND THK TESTIMONY 

TEST 

Cubes, two weeks old, treated with Lapidohth and untreated, 
showed the following results alter 2(X) revolutions ot tht abrasion 

disk. 


Treated sample weighed before the test 
After the test 

Treated sample showed 

Untreated sample weighed before the lest 
After the test 

Untreated sample showed 


770 grams 
7 ± z “ 

Loss 2S grams 
750 grams 

Iajss 321 grams 


TESTIMONY 


The Indiana News Company of Indianapolis, writes 
<< The floor we treated with Lapidohth is vow entirely dustless 
and has a flint-like surface that cannot be scratched with trucks 
or even with chisels We cheerfully recommend it to anyone de¬ 
siring to get rid of dust which arises from ordirnry cement floors ” 

We have other feats and a book of testimonial* 

Write for them and for a free sample 

L. SONNEBORN SONS, Inc., Dept. t. 

262 PmH Street - - New York City 
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WOULD a spot-light analysis of your business 
** reflect 100% efficiency or would it reveal un¬ 
seen leaks, lost motion and actual losses? 

Our booklet “How to Analyze Your Business” 
contains sixty-six questions for determining your 
industrial solvency and efficiency You will find 
it a good guide-post in mapping out your future 
operations. 

Write for a copy now. We will send it with 
our compliments, together with other data de¬ 
scribing specific instances of the unusual 
merit of our service; what it is—what />> 

it has accomplished—what it can / 

do for you. 


ENGINEERS 
tfcCOMUCK MJIUMNa 
CHICAGO 
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The Kingdom of the Subscriber 


In the development of the tele¬ 
phone system, the subscriber is 
the dominant factor His ever¬ 
growing requirements inspire 
invention, lead to endless scien¬ 
tific research, and make neces¬ 
sary vast improvements and 
extensions 

Neither brains nor money are 
spared to build up the telephone 
plant, to amplify the subscriber's 
power to the limit 

In the Bell System you have 
the most complete mechanism 
in the world for communication. 
It is animated by the broadest 
spirit of service, and you dom¬ 
inate and control it in the double 
capacity of the caller and the 
called The telephone cannot 
think and talk for you, but it 
Carnes your thought where you 
will It is yours to use. 


Without the co-operation of 
the subscriber, all that has been 
done to perfect the system is 
useless and proper service can¬ 
not be given For example, 
even though tens of millions 
were spent to build the Trans¬ 
continental Line, it is silent if 
the man at the other end fails 
to answer. 

The telephone is essentially 
democratic, it carries the voice 
of the child and the grown¬ 
up with equal speed and direct¬ 
ness. And because each sub¬ 
scriber is a dominant factor in 
the Bell System, Bell Service is 
the most democratic that could 
be provided for the American 
people. 

It is not only the implement 
of the individual, but it fulfills 
the needs of all the people. 



American Telephone and Telegraph Company 
Ano Associated Companies 
One Policy Onm Sytimn Universal Smrvicm 


THE ENTERPRISE MANUFACTURING CO 

IIT4BMM1D Mil filO 1M OAHTAL $4» 000 M 

AKRON, OHIO, U & A. Dopt. 43 

CONTRACT MANUFACTURING IN 

METAL GOODS 

SPECIAL PARTS TO ORDER 

METAL STAMPINGS 

WIRE FORMING AND POINTING 

SCREW MACHINE PRODUCTS 

Expert Dm Maker* 

BuJfing Fotiahini Plating and Special Fuuabaa 

HUTU \ KrtlnWN hwrfnllT upon rwOHptof Jr.w 

In, |m ill r Mil | !•*—LI* litter prrf.rwl 



LOOK FOR THIS MARK 

It U found oo tba out/ GENUINE 
Berea tod Huron atoms —tbo natural 

tin*!** LH»* bft prm»r+ m, th# 
Uciper of lUounlwl . wjr 
whMr. mIS. »n4 

kMwvw^rin* frit, Uaad In a 
Uff. m*>i>rlti of all mac III— 
ibop. In IB. U 6. 

CLEVELAND 
GRINDSTONES 

ftffHrp** Tool Tam pat 

t lArforarity nf BlmiMi »n<1 grits, 
k aU ..krip4 1 j I rratlwa. 

OnutnMi^ f r*. fh CM Hint or 

tofttfMs, Write t r llluiurtod 

_ __ _ cMbf 

THE CLEVELAND STONE COMPAN Y 
Lead* Now* M*. Clt*eh»d,OMo 


MULLINS! 

STEEL BOATS CANT SINK 

R EST from business cares—hours and hours, miles and 
miles of keen, invigorating pleasure in the by-ways of 
the world Days and evenings crowded with healthful rec¬ 
reation -unhampered freedom All these will come to you 
when you own a Mullins boat 

And you'll be proud of it because of its beauty, grace, speed, efficiency 
imd safety Designed by America's foremost naval architects and built 
m the world s largest boat factory 

Mullins steel boats cant sink, leak or water log—never need calking 
Two and four cycle engines— silent, under-water inhaust 60,000 in use. 
1916 models ready for delivery 

THE W. H. MULLINS COMPANY 

712 FRANKLIN STREET, SALEM, OHIO 


HnnJtom* 
intmruating 
catalog on 
rmqumst 

Writ* 

frdmy 


World's T isrgost Manufactures* of SUsI 
ond Woodosartosouro 


Him in tot cement veoU fMta hjflHt i rrjj 
and hATs u sBspt vUh the tin onff'tft tM 
glaaaf A, W* jUSPoi pfotiauaos poptlrelf 
as to tba reason far to* pitting of tbo flu* 
of your mirrors. It su probably So* to tb* 
wot walls against which they wars hung. Jnot 
what the chemical action was wa would got 
cam to attempt to say If tbo walls am now 
dry, It la probable that ths action will not 
occur again. It might bo advisable to place 
something between the mirror and the wall 
which would act to keep moisture from the 
wall away from the mirror, A place of oil 
or rubber doth tacked over the beck of the 
mirror would do this. 

( 14008 ) C. H B, asks I address you 

for tbe purpose of finding oat, if possibly 
something relative to the nature of water that 
n* vet freest*, and seemingly never varies in 
any season There Is a small stream running 
tli rough this section for me tty years, clear as 
t rystat, palatable, etc Tbe water is quite 
i mil in the summer period, and It never freeses, 
recently It wee 80 deg, below aero, and not 
the least Indication of froesiug I might add, 
It flow* Meadlly all tbo time through a wooded 
hilly flection A Springs from sources so deep 
that they do not freese will flow winter and 
summer The water la cooler than the air in 
Hiiomier and warmer In winter There are 
m&uy such springs throughout the country 
there would not seen) to be any peculiarity In 
the water If It contained minerals In sola 
tlou the minerals would crystallise out and 
would be recognised Usually such spring 
water is very clear and sparkling 

(14009) S. A. P asks 1 Will you 
please Inform me through your Notes and 
Queries column, where I may obtain the bout 
and most up-to-date book or article oo the de¬ 
sign and manufacture of Storage Batteries f I 
tould like to know particularly the weight of 
BLtire material per ampere hour of capacity, 
the wetgbt of grids per ampere hour, weight of 
necessary elet trolyte per ampere hour, and the 
total cost per ampere hour for the best type of 
Imd plate battery and, for comparison the 
flume data for tbe lCdlaon Battery 2 Also, 1 
would llko to scour* through your Inquiry col 
uiuu the name and aUdnui of a manufacturer 
of glsMN i loth, or woven gift** flber*. 8 Way 
1 call your attention to some errors which 1 
have noticed recently In your answers? He- 
ferrlug first to No 14060 In tho Issue of Feb 
10th, 1016 in reply to 1* M L asking for a 
method of calculating the weight per cubic 
foot of oxygen at 72 deg Falir It seems to 
me that your answer la In error In two re¬ 
spects First you state that the expansion for 
each degree la 1/459 of the volume at the 
rrccslng |>olnt and that when heated to 72 deg 
it will 40/459 of the volume at 82 deg Now 
the absolute Fahrenheit temperature of the 
fret-sing point is not 459 hut 401 and there 
fore the expansion per degree will be 1/491 of 
the \olume at the frtexiug point and when 
heated to 72 deg It will expand 40/491 of the 
volume of 12 deg Second you state that 
there will remain in tbe original cubic foot or 
space 419/459 of the weight of gas originally 
In the upaw Applying the correction Just 
noted, this would be 461/491 That this Is 
not correct can easily be seen by considering a 
somewhat simpler ease Assume a certain 
weight of gee occupying 3 cu. ft of space let 
It be heated until tbe expansion la 1/8 of the 
original volume the new volume la then 4 
cubic feet, and It Is evident that the original 
8 cubic feet will contain, not 2/3, but 8/4 of 
the total weight That Is, the original volume 
becomes the numerator and the expanded vol 
one the denominator of the fraction express 
lng tht proportional density whereas your 
solution take* the orlglntl volume as tbe de¬ 
nominator, and tho original volume minus tbe 
expansion as the numerator The correct pro¬ 
portion la therefore, 491/581 of tbe original 
weight per cubic foot Of course the simplest 
solution is to apply directly the law that tbe 
density of a gss is directly proportional to 
the pressure and inversely proportional to tbs 
Absolute Temperature. In this case, since tbs 
preanure is assumed to remain normal, tbs 
formula U Dr. - Dm X 4D0 + 82/ 469 + T» - 
0 0892 X 491/681 — 0 0824 lbs per cubic foot. 
4 Referring next to query No 14008 In tbs 
1 muc for January 1st, 1910 second part Tbs 
| question Is. What would be the molt If a gun 
CLpable of shooting a bullet at tbe rats of SO 
ml Ion per hour Is fired from tbe front and of 
a train moving at the rate of 00 mass per 
hour at a man on tbs rear end of tbs same 
train ? Tour answer is that the man at whoa 
the bullet was fired would be killed if the aim 
was good This seems to me to bo in error In 
two respects. In tbe first piece, tbe bullet 
would not strike tbo man for tbe foltowtnt 
reemm As correctly stated in your answer to 
tbe flrwt part of tbe query a bullet fired under 
these circumstances would bare no velocity 
relative to tbe surface of the earth, and, on 
account of the action of gravity, would begin 
to drop toward the ground. How, if too train 
is of moderate length, say, 440 feet, tt 
require Just 5 seconds for tbs man 0* the 
rear to arrive at toe place where tbo btipt 
wma fired. In tots Interval toe bullet would 
have time to ton under tbe t inbr t Mia Of 
gravity a dtfUaes of 400 feet tf Ubt ob¬ 
structed la too ueoond place, if br 
. moms tbe action of gravity eo«M be p ts to oteA 
1 the bullet would remain sus p e n ded la spies «t 
the piece where tt left to* gam naf too fiMft 
on account of the mottoa rf the WflWftf 
rush forward etrlke It -Sit the tofigM 
wouid hard}* to dfeasftoe* as toe v*c e H? ft 
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SCIENTIFIC AifeHCfli 


:.ts 

power because it 
is the absence of 
doubt, 

The more a man 
knows the less he va¬ 
cillates. His decision 
is quick—and probably 
right. 

Men smoke Rameses, 
the “Aristocrat of 
Cigarettes/' because 
they find in this un¬ 
usual and masterly 
cigarette a downright 
decision and a pleas¬ 
urable distinction of 
favor unlike anything 
else they have ever 
smoked. 

Such a character- 
marked cigarette does 
not appeal to everyone, 
but where its unusual 
aroma pleases a dis¬ 
criminating taste it is 
probably the most con¬ 
stantly and keenly en- 
joyed cigarette in 
existence. 

And nobody ever changes 
from Rameses. 


J | SHALL SETBACK 
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to tbr veloctty at tlw tteln >, or ap 
matoly 4/tO ot the orfftn *» velocity of < 
bullet, while SO miles b&Hboor U a 


approx! 
a riSe 
fairly 

bt*h velocity for a train, 4t Is a very alow 
•peed for a ballet In ttmnktng you for your 
attention to the above requests, I would like 
to express my appreciation of the ScmNTino 
AmaicaN One of Its moat valuable and In 
teres tin* departments is tbs Notes and Queries 
column. A The standard ln>ok on tbi storage 
battery la Lyndons Htorage Battery Engl 
neerlnf, price 94 00, which see him to emer 
the subject very fully We regrot that we do 
uot know any maker of glues cloth We hare 
a sample which we hare kept for many years 
to exhibit In lectures, but have not *o< n any 
other piece for year*. Referring to the error 
In stating the number of degrees from absolute 
rem to the freezing point of water the cent! 
grade aero—we had discovered and started th< 
correction before your letter whh received 
Much typographical errors sometimes onur un 
accountably Wc thank you for \our Interest 
In the matter As to your criticism of the 
note about firing the gun at the man ou the 
rear of the train, tt was not stntt d i Ithir In 
the Query or In the answer that the gun was 
to be fired horlxon tally as you asaumi in yoor 
criticism The gun would \m elevated properly 
of course or gravity would not Is considered 
In either case the bullet would lilt the man 
Then too what you say of the low vi loelty 
of the bullet Is true It is a low vt Unity but 
for all that Wo would not rare to lie hit with 
a small caliber, pointed bullet going HH f« < t a 
second 

(14100) JI J Ellis asks I should Ilk© 
Information concerning the lead aluminum ree 
titter or some other electrolytic rectifier es¬ 
pecially as to the peculiar quality of alu 
mlnutn which permits a current to paa* In only 
one direction and the salt used as an electro 
lytic, also the chemical action A Yon will 
find In the SciKNTinc Amhmic an !m pi i kmknt 
Nob. 1844 and 1707 artkleH upon the theory 
and construction of an Urr truly |1< n < titter 
using lead and aluminum plates and nmmonltiin 
phosphate as the electrolyte lloi+e papers 
can be had from the Wilton ( ompany The 
action Is due to thi formation of a film of 
oxide upon the aluminum plate which prevents 
the flow of current from the aluminum plate 
to the lead plalc W hen the current flows 
from the lead to the aluminum nxigen la car 
rlcd to the aluminum plate and thi oxygen 
combines with the aluminum forming aluminum 
oulde When the alternations an n vorwil the 
film of oxide prevents the flow of current, and 
thus only those alternations from the lend plate 
can pass. The result is a pulsating direct cur 
rent Ihe apparatus cannot be employed for 
large currents 

(14101) R. M W ftukw May I trouble 
you to answer a qui stlon to settle an nrgu 
tuentf If the sun should hi suddenly demo! 
lshed, could we unri« r any rlnuntRtanocs git 
heat enough to ke< p us nllvc/ M Ith the mod 
ern heating plants do jou think great enough 
heat could bo obtained from coal oil or clic 
tricity7 A The hint sent out by the sun Is 
enormous On every r > f* * t square In the 
Torrid Zone the hoat Is equivalent to 1 horse 
power while the sun shines To put It In an 
otlur way upon the deck of a steamer in 
tropical seas enough beat falls to drive the 
vessel at about 10 knots uu hour if only It 
could be utilised under the Imllera, We do 
not think man could produce enough artificial 
heat to replace this amount if the sun should 
lie destroyed The figures wi gave above are 
from Todd’* New Astronomy whh h wc send 
for |1 45 postpaid Abbott s The Hun Is 
also a very valuable and recent work 
send It for |2 50 

(14102) C W B asks I l«ht nml heat 
both come from the sun apparently traveling 
together as If one and the same product (1 ) 
What Is the difference between light rays and 
heat rays of the tun? A few mlks above the 
earth the temperature la tero constantly, and 
I assume that temperature continue* to grow 
lower as the distance from the earth lucre**! h 
until absolute aero 400 deg fa low Fahrenheit is 
reachod (2» Now, In going *o many million 
miles through thi* intensely cold temiaraturc 
why U not the heat of the sun completely ab 
•orbed or destroyed before It reaches the earth t 
A. The radiation from tbe sun Is not absorbed 
tn externa] space, because there I* nothing there 
to absorb it When U enters tho air of the 
earth or strikes another planet In space then 
absorption begins. The atmosphere absorb* 
about tour tenths of the sun s radiation. This 
Is no different from radiation on the earth 
Tba haat from a red hot ball does not heat 
the air very much not so much *a it would 
your hand bald at the aamp distance at one 
side of the bail This Is a characteristic of 
radiation that It does not beat the intervening 
medium Bee Carbarta College Physics, 
page 892 Tbe only difference between light 
and beat is ons of ware length The short 
wave* affect the retina, the long wares affect 
us a* beat 

(14108) J W & ailu For the benefit 
of one of our teachers, will you kindly ex 
plain wby the Mississippi apparently flow* up 
ward from Its source to its mouth? If you 
can, ette me to an explanation, will you do 
*o? If yon bav* answered the qnwtion in 
Notes gad QneHee, send me a copy of the 
best auwA and I wiU be glad to forward 
prtc*. i used to save my flies, but in recent 
mn J bare str*fl my copies away Sfter I 
Wkpsdtbstn. A. The question of tk* flow 
H the be tuAqg" iT 
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362,000,000 Passengers dpfc 
Safely Carried » 


Tt*StmlC*rStod* 


Not a Bingfo passenger lost his life on the 
Pennsylvania Railroad System in the 
last two years in a train accident 

During those two years 362,000,000 pas¬ 
sengers were safely carried on 2,400,000 
trains running day and night over 26,000 
miles of track, with an equal number of 
freight trams running over the same lines 

This record was made possible by standard 
construction ngid maintenance, thorough 
inspection, safety signals, steel cars and 
a careful observance of orders 

4,364,519 tests and observations show that 
Pennsylvania Railroad trainmen are 
99 9% perfect in obeying signals and 
train rules 

More than one-third of ail the steel 
passenger cars in the United States 
are in servico on the Pennsylvania 
” Railroad System It was the first 

railroad to introduce all-steel cars 
and it has built nothing but all-steel 
cars since 1906 

The Broadway Limited is our typical 

^ all-steel 20-hour train between 
New York and Chicago. 

Pennsylvania Railroad 

The Standard Railroad of America 
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Sent free on request 
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«*7ttr4b«t tip UtcL Tbe iriMWiif 

Mwr at ita moot* |n tbe OsU of Utqjp t» 
at aw levaC whtteurt Mintaa polls it to-about 
TW> tort* abort jMlywk This ^vm the facte 
la tbs cms. How, upon what la tbs state* 
meat baaed which U mado ao oftn that thl* 
tire* and all riven Which flow toward tbs 
Equator flow up-hiU? It la baaed opea tbs 
fact that tbs surface of tbs sartb la farther 
from the epater of the sartb sixths Equator 
than It la farther from the Sputoc This 
hotels* at tbs Equator and flattening at tbe 
Pole* la eauatd by ceotrlfusal force when tbs 
rartb waa plastic, and tbe aerne force keeps 
both the solid earth and the water la tbotr 
present positions This water surface Is a lerel 
surface Water will sot run along It If tbs 
land la elevated above tbla surface, water will 
run down to this surface and no further Tbe 
Mlealaalppl River la above this surface along 
Its whole course to tbe sea and runs down bill 
all tbe way 

(14101) H I) T asks 1 If a flying 
machine moving at Its maximum speed and at 
a distance of a mile or more from tbs earth • 
surface drops a bomb will the bomb fall 
straight down to the earth, or will it keep 
the momentum of the machine and drop on a 
slantT Why? 2 If tbe same machine la a 
mile high and stationary and drops a bomb will 
the bomb strike a point which Is directly un 
tier the machine when the bomb la dropped? 
Why? 3 IK>ea the revolution of the earth 
during the time taken by the bomb to drop a 
mile rhange the relative position of the bomb 
nod earth or In other words, does the at 
moephere through which the bomb falls travel 
with tbe earth In Its revolution or Is the at 
mospbere stationary ? 4 A bomb dropped from 

a flying machine retains the forward motion 
of the machine while it Is drawn down to the 
earth hy gravity Excepting for the reslat 
trice of the air it would travel forward as 
fn*t at the machine and land on the earth be* 
low directly under the place to which the tut 
chine baa come If the machine has main 
talned a straight course after dropping the 
hr mb This Is in accordance with Newtons 
First Ijiw of Motion — Everybody In mo¬ 
tion continues In uniform motion in a straight 
line unless compiled to change by some out 
side force When the bomb leaves the ma 
chine it has the saute forward motion as the 
machine and It keeps that motion till It strtkra 
the earth which compels it to change Its 
motion 2 A bomb dropped from a flying 

machine which Is at rest a mile high will 
strike the earth several feet to the east of 
the point directly under where It was dropped 
All bodies dropped on tbe earth fall to the 
east All shots fired deviate to the right of the 
direction in which thi y are fired If Arad to 
the north they deviate to the east If to the 
south they deviate to the west This is well 
und< rstcmd by gunners snd carefully allowed 
for The cause of all these deviations Is found 
In the rotation of the earth upon Its axis A 
Iwmb falling goes from a plate where the 
earth la rotating fast*r to a place where it 
In rotating slower and it retains the eastward 
vclot Ity of the place from which It was dropped 
It thin fore moves to th< east, snd strikes the 
tarth to the east of the point from which It 
was dropped In the Bt irntiph AMsairan 
Vol 112, No 21, page 482 you will And an 
arthh In which It Is stated that a shell fired 
to the north 12 4 miles will deviate to tbe east 
o25 feet This Is quite inough to have it miss 
s lnrge target unless proper allowance Is made 
VI i i an (and the paper for ten cents. 8 If 
the atmosphore moves while the bomb la fall 
Ing it will carry tbe bomb with It, and alter 
the n suits we have given above Above we 
considered only the results of the earths ro* 
tstlon and gravity The air movea with the 
earth excepting for wiuda It la not station 
ary with the earth moving through it Were 
this tho case we should have a hurricane all 
the time which would strip the earth of every 
thing on Its surface excepting tb* solid rocks, 

(14105) W & H aak« Some few years 

ago wh, d I was A regular subscriber to tbe 
HriKNTiKU 4uuirAEf there was a fluid blue 
print formula that we would like to have Can 
you help us to It? Will remtt tbe price upon 
receipt of advice A For a liquid blue 
print process, for aolutlon No 1 take of 
< ltrmt« of iron and ammonium 80 grains to 
ran mineo of water for aolutlon No 8, take 
of fcrricyanide of potassium 40 grains to each 
ounce of water Keep these In separate hot 
ties till they are to be used Then take equal 
parts of both solutions, and mix, after which 
tho mixture muot he kept In a dark room It 
la betti r not to mix the solutions long before 
using sud to mix no more than la needed at 
one time The quantity depend* upon the 
amount of paper which la to be sensitised at 
one time 

(14106) 8 & asks Kindly let 1 
know where tks day begins and In what part of 
tbe globe? JL Theoretically, the day bagtaw 
at tbe IHOtb meridian, but practically the date 
line Is so irregular line drawn so a* to 
elude the islands on either vide of ibis nttf* 
Idlso in tbe country near them to which they 
belong. Thus the date Un* slant* to the west 
war Behring* fltrtrt south take fe *4 ft* 
eastern vide the Aleutian I steeds, whh% to#' 
long to the United Mate* Further south ft 
hears to the west again to InchMt* eh ft* ktestf 
an aide the Rawattah I stead*, whtefe hvtoafl 
to the United Rates, tod which *» to ttf 
wsst of tt# s MTi tt sa . Qtetafc dstowu 
uuUH to git* teteeste to the geoth the edited 

Ait ga Autifeha 
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The sky-rocket 
that hasn't come 
down!—Bethle¬ 
hem Steel is its 
name, and the 
story of its un¬ 
precedented rise 
is told by Edward 
Mott Woolley in an 


article entitled 
“Schwab’s Bonus 
Men,” in the May 
13th issue of 
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JLEEVE~ VALVE MOTOU 


Coupe 

’1500 

MODEL. 84B 
FOB TOLEDO 


I N these Willys-Kmght models the economics of huge production are 
applied to closed car prices for the first time 

And now that the prices arc so low, thousands of people are driving 
closed cars the year around 

They are just as cool for summer driving as are open cars—and 
they are much more comfortable and cleaner 

They have the advantage of affording complete protection against 
sun, wind, dust, rain or sudden cold 

The Willys-Kmght motor cars are mechanically superior in that 
they have slecvc-valve motors and spiral bevtl drivt gtars 

The sleeve-valve motor is quieter, more rflicicnt and more durable 
than any other type 

It grows quieter, more powerful and more flexible with use 

And the sleeve-valve motor will serve you at the height of its 
tfhtuncy for literally thousands of extra mih s biyond tin ustful life ol 
any other type of motor 

If you are buying a car this spring, consider carefully the advan¬ 
tages of these closed models 

The Limousine is $1750, the Coupe $1500 

For those who prefer the open models there are the Touring Car 
it $1125 and the Roadster at $1095—^ prices fob Toledo 

See the Overland dealer now and make sure of a prompt deliver) 

The Willys-Overland Company, Toledo, Ohio 

“M<uU in USA” 
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it the Genie instantly 
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Make this test yourself 

Write for a sample of Prodium Process Rubber iitcb 
thick. Try to break it! Pull it 1 Jerk it! We have found 
few hands or arms strong enough to tear this slender 
strand Get a sample today The test will convince you. 


Prodium Process Rubber 

A new discovery that adds 
wonderful toughness to tires 


Rublnr, when used in tire treads, is com¬ 
pounded with other substances, the character 
and formula ol which determine largely the 
mileagt that the tire will give 

Here is where Prodium comes in 

Prodium is an entirely new compound sub¬ 
stance, discovered and controlled by The 
Republi? Rubber Company 

When used in compound with high grade 
rubber and other regular ingredients used in 
tire tread manutactuie, Prodium, or the Pro- 
dium Process as it is now- called, produces a 
material which is unlike any rubber heretofore 
used on tires 

Actual tests, in the laboratory and on the road, 
have proved conclusively these wonderful 
qualities of Prodium Process Rubber 

(a) It has a wonderful tensile strength (b) It 
is almost chip-proof and cut-proof on rough, 
stony roads (c) It wears down evenly like a 
fine piece of steel (d) It is remarkably re¬ 
silient (e) It has great heat-resisting quali¬ 
ties. (0 It weighs less than ordinary rubber 


Practically every draw-back in tire construc¬ 
tion has been minimized by Prodium Process 
Rubber Mile after mile of service demon¬ 
strates that here, indeed, is the Tire Perfect. 

Made in the Stylish Black Tread 

Republic Prodium Process Tires can now be 
had in the Stylish Black finish Tread, so 
much in vogue among motorists Even in the 
plain tread, Prodium Process Rubber hak great 
anti-skid properties, and in the famous Stag- 
gard Tread it makes the most efficient non- 
skid tire ever put on an automobile. 

Don’t be satisfied with anything less than 
Republic Prodium Process Tires Your odom¬ 
eter record will justify any effort necessary to 
obtain them 

Get the sample mentioned above, and prove 
to yourself the exceptional merits of this new 
tire material 

The Republic Rubber Company, 

Youngstown, Ohio 

Srtmvh*» mrtd Ag n i rt« * in (Ao frindpml ONn 
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S T A Q G A R D PLAIN, AND WM"TREADS 
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Outline (gida-vlaw) of a 30-ton super-Zeppelin Drawn to <UU obtained from the wrecks of LZ-77 and L-15 

(C (V) enfine car* (the one In front containing the pilot bouto) (PP'P"l propeller* (G) gangway connictlng rho (arj and containing nater hnl)H*t and fuel tanka (Pt> stairway leading 

from bomb-room (B> to arund lookout (L) , (8) ataldlftlhg tin (L) devhlor (V) vtrtiuU dn (Huj ruddius 


Super-Zeppelins 

Bp Baron ladlateo d'Orcy, Member, American Institute 
of Aeronautic Engineers 

I T la common knowlodge that for some time pft#t a 
new typo of Zeppelin, far more powerful than any 
of Its predecessor*, has luen comm Iwdoned with the 
Air ftervlce of the German Nhvj The went ilentmc 
tlon, by the agency of the Allies anti aircraft artillery, 
of two of these vefwels haa now afforded the long sought 
opportunity for getting a closer view of this tvi>e of 
aircraft, which for the sake of convenience 
we shall term a super Zeppelin Table She 

A layman might hagUly discern am -- 

change In the outward appearance of a _ 

super Zeppelin when compared with pro- 1 2 

vlous types, it appears, however, upon 2 z 

examination of What remained of the 3 

vessels destroyed at RGvlgny (the LZ-77) 4 

and In the mouth of the Thames (the a u 

L-15), that the hull, steering organs and ? i 

propelling apparatus hove been re-de- g I L 

signed to a grest extent on the latest 0 , ] 

tjpes, i 

It U a matter of discussion whether 10 

there exists but one new type or whether u 
the Zeppelin Works still turn out a large, 12 1 z 

long rango type for naval raids and one, li L2 

smaller bnt faster, for military recon u 1 

naissances. The fact remains, however lfl 

that the Germans possess at present u lfl 

large type of Zeppelin whose features, as 
far as they are known, shall be discussed 10 l 

herewith 20 % 

Tat Hull.—T he hull of the ante-bcl 31 1 

Um Zeppelins was in the shape of a 22 
cylinder with two symmetric ogival ends 23 
—* rery poor form, nerodyuamically u t 

speaking, and it was still matfe worse ^ ^ 

by an aaaggerated aspect ratio of ten to t 
one, which comes to say that the hull 26 L 

was ton diameters long 27 L 

On the super-Zeppelin this defect has 

been remedied to some extent The bow |__ 

Is slight Mooter than before, while the 
stern U nearly conical, furthermore, the aspect ratio 
hag been sospewhat decreased, so that now the hull is 
only about pflgfct or nine diameters long Although 
this ratio is still some way off the one disclosed by 
eerodyhiml^ research work to effect the smoothest air 
(*4£ 4 must neater UJly didst the super Zeppelin 
in fftttstatng g great** W without the expenditure 
ad^lougi ppmft 

BaMMttai the die of super-Zeppelins, an examlna 
tffelEEMltt the UWT reveals that this rm*\ 


lung, with a displacement of over 1100,000 (able feet 
which would furnish 11 lift of about 33 tons 
The Rtkoiwo OROANS—The steering organs have 
been grently simplified on the super Zeppelin 
A picture of the L 15 (which uaa photographed be¬ 
fore she broke up am! sank) shows clear!) that In 
place of n largo number of small and iwirnllel rudders 
und elevator* there is now a compact empennage, \er) 
similar to that of a tractor aeroplane Both rudder nnd 
elevator now consist of simple “flaps" which arc 
hinged to the vertical nnd horizontal fins resigntlvely 


Table Showing Probable Zeppelin Losses from August 1st, 1914 to May 3rd, 1916 


No 

Naui 

1 lace. 

Dat*. 

Caum or Lou 

1 

Z-8* 

B*donviiU>ra Franra 

22- a-iau 

Destroyed by French gunner*. Part of 
crew lort. 

2 

Z-fl* 

MUva RumU 

2&- 8-1914 

Destroyed by Ruaalan gunner*. Crew 
lost 

Captured whil© at anchor by a cavalry 
patrol Crow of 30, prieunera 

3 

?* 

8or»dji Hu*«* 

th 9-1914 

4 

T 

DOweldorf Germjuiy 

9-10-1914 

Dwtnwed In shed bv Britlah aviator*. 

5 

LZ-31 * 

Frlodrioh*ha/en Germany 

21-11-1914 

De*troj ed in *h«l b> BHti*h avigtnr* 

e 

? 

North Re* 

23- 1-1915 

Foundered during a atorm 

7 


E*bJ*m Denmark 

17- 2-1915 

Stranded haying run out of furl and 
broke up Crew of 16 Interned 
Foundered during o storm after having 
ruided Culai* C rew lo*t. 

8 

\A>* 

Boulogne Fraooe 

3-1913 

e 


Tirlemnnt Belgium 

4- V19M 

Dauiaged b> BHtiah aviator wrerkrd 
on landing 21 of prrw killwl 

10 

T 

Thleltn Belgium 

13- 4-1915 

Damagod BCthuna hv French 

gunner* wrerked on landing 

n 

T* 

North Sc* 

20- 5-1915 

Broke awa> without crea fouudered 
oft Heligoland 

12 

I Z-37* 

Ever* TielriuJn 

Ghent Belgium 

7- 5-1015 

Dwtroyed In ihod b\ British aviator* 

Id 

7- &-1915 

Destroyed in mni air b> Brltndi aviator 
crow kwt 

U 

i.r* 

Ortend Belgium 

10- S-1913 

Raided J-nmlon Dcetroynd upon her 
return h> Bntiah at ianra. 

Shot down b> Rutslun gunner* crew jf 

10 nmdf pritK iht» 

lfl 

?• 

i Vllno, KujmI* 

24- 8-191 1 ) 

IS 

T* 

! Hgint-Huhert Belgium 

1V10-I014 

Destroyed bj exploding In mid-air 
Htranded on a chhuDr> olid liroke up. 

17 

7 

Mauhetige tnmMi 

15-10-1915 

IS 

7 

Grodno Ruwa 

5-11-1915 

Dtwtrovrd b> the storm on landing 

10 

L-ia* 

rundem, Germany 

17-11-1915 

Wrecked in shod through an acci¬ 
dental (?) eapbaiou 

30 ; 

7i-M 

Hamburg Germany 

17-11-1915 

Wrecked b\ the •fcarm 

Destroyed in ihod through accidental 
eiploaion of a bomb 

21 ; 

b-22* 

Tondern Germany 

1-13-1916 

22 j 

r* 

haiku a Huama 

5-13-1916 

Shot down b> Ruwiun gunurra. C row 
lott 

23 

7* 

Malnvault Belgium 

30- 1-1916 

Raided Fana Damaged bv Trirnrh 

twviator wrm-krd on landing 

24 ! 

L-10* 

North S*n 

21- J-1916 

Raided Fnglartd Probalib run out of 
fuel, foundered Crew lost. 

2fi 

L2-77* 

lUvigny > ran re 

21- 2-J016 

Shot down b> French motor gun* do- 
■truved in fall Crew of 15 killed 

Shot down by British gunner*, crew of 

IS surrendered Vroeel sank 

20 

L-lfl* 

Kratiah Knock England 1 

1- 4-1916 

27 

L-30* 

Stavangor, Norway S- fl-lVlfl Raided Scotiand. Biranded having run 

| out of fu«i apd drifted with the wtud 

1 Blowttupbycrov 3 killed 16lnteruod 
* DwVrtioUufi authenticated. 


Their surface area haa naturalh Increased ns tho 
coulcnl Stern takes up less space than when It was 
blunt, as u consequence and owing also to a smoother 
airflow, the efficiency of the steering organs should 
have material]) Increased 

Ttts Psowluno Apparatus — The distribution of 
power bas been very radically re-deslgned on the super 
Zeppelin, the new system being one that follows marine 
practice closer than was customary hitherto 

While the 1914-15 type of naval Zeppelin was pro 


belonged to k moent type, as is petted by two seta of two 200-boroe-power engines, each 
^ factory ngmbter> was about 540 feet *et drlting two alrucrewa mounted on outriggers on 


dthor sidt of the hull tho super Zeppelin carries bnt 
one engine in the front tur and tbiee engines in the 
rear car Two of the stern engines drive side pro¬ 
pellers In tho old fashion, but tin third one as well 
us the front engine ouch drlu* n dlreitlj coupled pro¬ 
peller nt the rear of tht cars 
The mhnntnges fieri ml from mounting the propellers 
astern nro manifold Urstlj, «k there Is nothing to 
Interfile with tlie nlr thrown link b\ the propellers, 
the cflh lentv of the latter should be somewhat In 
creased, secondly, the danger of spHrks from the ex 
haust wltkh might ignite the hydrogen, 
3rd, 1916 1 § ri tidered verv remote and thirdly, the 

- mounting of the engines In tho stern car 

-should afford more room in the front car 

u Part of f or the im\ [gating pentotme? 
srt. Crew One might therefore assume that uttl 

r a cavalry mate!) the stern ear will become the 

aviator*. 11010 °nglne room, while the bow car will 

aviainm be tho navigating room and nothing else 

furl and Hiis b«fl nut tet been done it should 

Srimvin* rather be attributed to a lark of higher 

pom led uiglm r than to Burnt obmure 
wrerken * 

rrt itawui for kMpIng one pi opt litr ahead 

^Fmndi Akmamknt —Tho urunimtnt of these 

fonuderwi \tssels has lmrdly thonged The borub- 

Rvfator* room has mmiifud In the middle of tbe 

haviator gangway but tho <rude way of dropping 

upon bar Immhg b> huiul lifts been si][>erseded by 

* crew jf a stlcntlllc appllanee, whereby the bomba 
(1 ^ r are released i b*ctrb'ttlly 

^ ll 1° the two machine guns 

an m d- mouuted on eaih car, two more have been 

pnnldid for arming the lookout poHt Htop 
»ocldttntal of tlie hull nhlih Is connected with the 

nt Crow bomb nsun b\ iiumiih of u *falrwnv on 

v rrtnw-a cased lj) tl t hlniiu \ 

I , ******* 

nn out of 

t. PbuR far tfu jippurcut t lmn^t h affe< ting 

fun* do- , ,. 

i killed super ZepjM llns 

r^orewof MfslUlifttloiiH lHntlw fn the ratio of 

taytrwrup th*nd u«lght to uw fnl load nro more or 

Jlnteruod b hr n r of wj>cculutlon On the 

___ anti in Hum Zcp|»ellim tht useful load 

amounted to nlmut one fourth of the total 
lift According to a utah ment emanating from Count 
ZfplHlItis sccrotm), the climbing ismer of the now 
1 "^ Is two fifths Iwthr tlinn on previous hjies and tho 
load of amuiunlMoii amount* to two tons It might 
thin fore la* assumed that the ust ful toad 1 r also at 
least two fifths letter tlnin heretofore In which case 
Its ratio would be 3 r i |>er cent of the total lift 
Such an Improvement U entirely within the present 
day iKisalbllltlpK If one benra In mind that the ratio 
of dead weight to useful load d*cream* with the Zep¬ 
pelin's size and that the super Zeppelins dhiplaco alx>ut 

id unci uded un paut "S 14 ) 
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1 he ubjci l of thin jotu nal is to in ord u( turati ly and 
lucidly the latest scientific, mechanical and industrial 
news of the day As a weekly journal, it is in a posi¬ 
tion to announce interesting developments before they 
are published elsewhere 

The Editor in glad to have submitted to him timely 
articles suitable for these columns (sp(dally when such 
article h art unuwpunlcd l>if photogiaphs 


An Inverted Pyramid 

ECAU8E of our #?oo>rrnjiliioul [toHitlon, it may be 
said that tin Inti rnatlomtl ikiIIUph of tbo United 
States are founded nu^siuiG upt»n our navy, 
ami (lint our jxJklcs and our nuvy are bullied—or 
should Ik bullied—a« one structure, |>\rurnltlul In form, 
with the nnvj as tin bioad und unassailable foundation 
We hau (onKtruLU*d the pyramid,—there can lie no 
doubt about that but we have limited it ho that, to¬ 
day we have an iireumulatlon of fur rein hlng inter 
national policies inlawed uistn h iihvv all too small to 
take care of them 'Ihe Joint structure has giown at 
the top and shrunk at the 1>uhp so that to-day It Is in 
unstable equilibrium 

A distinguished officer of our navy writing not long 
■luce on the eubjeet of the (slides of nations, had this 
to bhj “Mtslern science has made the nutlons of the 
earth neighbors and meslern thought has tempered their 
intercourse But national ambitions take life and grow 
as the nations prosper, und bring like those of the In 
dividual essentially selfish the ambitions of one nation 
often excite the rivalry and opposition of another Ho 
are born the (slides of vurluUH (»eop1e When declared, 
these policies are but the formulated prim Iples of eou 
duct which the people of a state or tin Ir government, 
have ndoptesl in the pursuit of their national well 
being When the polities of a state reach lieyond Its 
borders, they become of sjsnlal Interest to other states 
for in these policies may tw found the seeds of disagree 
ment, perhaps of ultimate war " 

During the first etulnrj of our exist* nee as uu in 
dependent state, we were so much concerned with our 
domestic aBPairs that we took but a languid Interest In 
treat world policies, and (always excepting the Mouroe 
Doctrine) we had uo definitely-* nuin lated foreign poll 
ciofl which were likely to lead us Into tonllM with other 
states The loss of the battleship ** Maine and our 
subsequent pacification of ( uba however, brought about 
our lont-defirred but inevitable graduation into the 
first rank of the world (towers It was only a few 
among us who realized wlmt that purely humanitarian 
effort might lead to As a mutter of fact the firing of 
the first gun of the war shook the country roughly out 
of its century long International Isolation and carried 
us so far beyond our borders, that at the com lurdon of 
the war our frontier had been moved a thousand milts 
euAiwnrd into the Atlantic and five thousand miles west 
ward across the Pacific even to the \ery gates of 
Asia 

The significance of the Spanish War h<nvever lay 
nut ho much in its naval and military successes, as in 
it* opiieal to the dormant internationalism (if we may 
use the term) of the grent republic of the New World 
Among the lessons taught by the war, and fully appre¬ 
ciated by the people and its Congress was the supreme 
inqK»rtaii<*e of sea power When l>twey crumpled up 
the Spanish fleet nt Manila und Sampson and Sthloy 
strewed the southern coast of Cuba with the burning 
wmkngc of ( evera s squadron, the decisive influence 
of sen power always recognized bv ihe naval expert, 
becume self-* \ blent, even to the man on the street 
Loiigmm hut n willing ear to Us na\al advisers aud 
■ysteiuHtliuIly and most liberally built up fl navy that 
should W is^ual to the heavy res(>ouslbiUties entailed 
by our mwly acquired and widely separated possession* 
Within half a dozen years of the conclusion of peace 
our nuy y had risen to the position of second lu strength, 
with a commanding had over lhat of Germany 
But as U so turned out In the very year 1905 which 
found our navv in a (sysltlou of such importance the 
advent of the dreadnought relegated all existing battle¬ 
ships to the aeeoud line, nnd the leading naval powers 
began to reconstruct their navies along dreadnought 
lines Increasing their annual appropriations greatly In 
order to mod the crisis which had arisen Our own 
Congress, unfortunately so far from Increasing appro- 
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prlations, decreased them, and for the past eleven 
years we have so greatly neglected our navy that it has 
sunk to the third position in ships and to the fourth 
position in the number of officers and men From the 
N[wntsh war to the advent of the dreadnought, Con¬ 
gress appropriated for the construction of new armored 
vessels at the average rate of four ships per year, but 
during the eleven years covering the dreadnought era 
Congress has authorized the construction of armored 
ships at the low average rate of only one aud one half 
vessels per year 

We see, then that so far as the navv, upon which 
the United States must primarily depend for the sup- 
l>ort and enforcement of its international pollelps Is 
concerned, we hnve lieon steadily losing ground rela 
lively to the other gnat powers This is bad uiough 
in Itself but It nppenrs Infinitely worse when we real¬ 
ise tlwt during this period of relative decline of our navy 
among the great navies of the world, we have been ein 
pliHslzlng, adding to and enlarging our International 
polities on n scale and at a rate which Is surely without 
pnrnllel In the history of the world Thus, we have re¬ 
affirmed the Monroe Do* trine by definite congressional 
action, In w'hich we forbid the acquisition by any for¬ 
eign power of a port or harbor which might lie used as 
a naval base for operations directed against the Panama 
Canal We have built the Panama Canal, thereby turn 
lug Uqsotunj the long established equilibrium of the 
world's seagoing commerce We have proclaimed tho 
neutrality of the canal, nnd we havo shown our deter 
mlnatlon to uphold that neutrality by constructing first 
class fortifications at each approach. Wc have taken 
our stand in support of the “ open door” in < hina as 
opposed to the principle of separate spheres of influence, 
formerly advocated (and quite possibly to be advo¬ 
cated again) by the European powerR And, finally, 
we bine offended the moat refined and successful of the 
Orltnlftl races by telling them that we do not want and 
will not have Its people In any numbers In our midst 
Mnnmver ut the present hour we are demanding of the 
second greatest naval power In the world that It shall 
praril rally ubnmlon the use of the only element of Its 
nnvnl equipment with which in Its hour of dire 
extremity It is able to strike back at a victorious 
enemy 

We ha ye said enough surely, to bring home the con 
vlctlon that the naval political situation in the United 
Mates is one which should cause the deepest concern and 
call for immediate and drastic readjustment Indeed 
we can conceive of no duty among the many 1 h id upon 
the present t ongri sa that coiuiiures In urgency and in 
the high authority of Its demand with that of restoring 
our navy with all possible dispatch to the position of 
second In strength which It occupied a deende ago 
Here is a question which should Ik- lifted out of the 
mire of politics and placed upon a high plane of the 
purest patriotism 

Our National Advisory Committee for 
Aeronautics 

N account of tho new United States National 
\dvlsorv Committee for Aeronaut!*** was pub 
llshod in our Issue of February 5th 1910, page 
140 Tbi first annual rtqiort of this committee has now 
nppeured, and deserves notice ns a substantial proof of 
the fact that this country Is taking its place with Ger 
many, France and Great Britain as a leading con 
tilbutor to the arientlflc side of an art the pruHlcnl side 
of which whr ulready so largely a product of American 
Ingenuity 

The greater part of the bulky document in question Is 
made up of a mries of reports on pnitlcular topicN, 
emanating from tmth oflh lal and unofficial sources. It 
is esperialiy noteworthy, as a proof of the rising im 
portance of industrial research, that three of these re¬ 
ports are contributed by manufacturing concerns. One 
on aviation wiles and cables their fastenings and con 
nations, comes from the John A. Roebling’s Hon* Co, 
Trenton, N J , one on tbe relative worth of Improve¬ 
ments on fabrics from the Goodyear Tire end Rubber 
< o , nnd on«* on balloon und aeroplane fabrics from the 
United States Rubber Co The Massachusetts Institute 
of Technology furnishes a rejwrt, by Messrs. Hunsakcr 
and Wilson on the behavior of aeroplane* in gust*. 
Messrs Hcrschel and Buckingham, of the V 8 Bureau 
of Standards contribute reports on the investigation of 
Pitot and Venturi tubes and other forms of anemometer 
A preliminary report on the meteorological relation* of 
aeronautics Is given by Frof Marvin, Chief of the 
Weather Bureau. Finally there is a voluminous memoir 
by Prof Charles K Uucke, of Columbia University, en 
titled “ ThcnnodvnHmlc Efficiency of Present Types of 
Internal Combustion Engines for Aircraft” 

The administrative portion of the report contains a 
very well-considered summary of the work that lies 
before the committee, and makes ft modest plea to Con- 
gresa for enlarged facilities, including permanent head 
quarters in Washington and a staff of Investigators and 
assistants able to devote oontUmon* attention to tbe ac 


unties wfegft til it ii **&m*^m*& tom* 

at tbe problems that urgently Itgt <bs 

development of ihe nfathematlcai theory ot stibtaty, 
the improvement of air-speed meters,' the evolution of 
more efficient wing sections for aeroplanes, tbe 
meat of high powered motors of light construction, im¬ 
provements in the form of aeroplane*, the perfection of 
radio-telegraphic apparatus for aeroplanes, and the 
solution of a long series of detailed physical prohlema, 
relating to the various materials and methods of 
construction. 

As illustrating the wide range of useful work cut out 
for the committee, it may he mentioned that this body 
proposes to collect statistics of aeronautical accidents 
In this country, and to make efforts to standardise 
legislation Intended to guard against such accidents. 
The rei>ort states that ” already a number of attempts 
have been made toward legislation in different states, 
with the result that in one state, at least, experimental 
work Is practically prohibited, not because Inventors 
and constructors cannot comply with the law, hut be¬ 
came the operation of the law requires facilities which 
do not exist in states in which tbe laws have been 
passed ” 

One important fact brought out by this report la that 
although the United States possesses many excellent 
potential agencies for carrying on aeronautical re¬ 
search, these have heretofore been utilized to a very 
limited extent for the purpose Many of our educational 
li Mtltutlonn have mechanical laboratories and engineer 
lug courses capable of application to aeronautics, but 
only the Massachusetts Institute of Technology and the 
LnRertiUv of Michigan so far offer a regular course of 
instruction and experimentation The statement is 
n.nde that “in general, it appears that the interest of 
colleges is more one of curiosity than that of consider 
ing the problem ns a true engineering one, requiring 
devclojmiont of engineering resources, and, therefore, as 
hot >et of Huflhiont Importance to engage their serious 
attention ” while “manufacturers are principally Inter 
ested In the development of types which will meet Gov 
< rnmeiit requirements or popular demand, but which 
will not involve too radical or sudden changes from 
their assumed standard tv pcs r 

V\e belb u that the greatest need of aeronautics in 
this country has been Just such a body as the new Ad 
vlwry ( ommlttcc, to serve as a clearing house of Ideas 
as well as an active agency In directing and codrdlnnt 
lug tbe work of American students and inventors The 
Government cannot afford to refuse liberal support to 
the organization which it has—with somewhat belated 
w isdom—created 

Necessity of a Comprehensive Exploration of the 
Pacific 

HE outstanding feature of the recent meeting of 
the National Academy of Sciences, in Washing 
ton, was the nympo«luirf on Prof W M Davis ■ 
project of a fomprehemdve exploration of the Patlfic, 
with addresses by a dozen representatives of the various 
sciences that would be benefited by such an undertak 
ing The project is still Indefinite, and its realization, 
which would cost a groat deal of money, la probably 
remote 

Prof, Davis declares that many problems of the 
Pmlfle are not susceptible of solution by independent 
and shortlived explorations, and that “future work 
should bo broadly areal, rather than local, as on single 
islands, or linear, as in single voyages.” He points to 
the magnetic work of the “ Carnegie,” with its repeated 
traverses of the ocean over many Interwoven routes, as 
an example of the desired type of exploration, and sug 
gents that live proixvsed work should be continuous 
through ten or twenty years Thus the enterprise which 
be wishes the National Academy to father is not another 
“ Challenger ' expedition, but something far more am 
bltious and thorough 

The papers presented by the various specialists laid 
stress on the very fragmentary nature of the informa¬ 
tion we now possess concerning the largest of the 
oceans. For example, Mr Llttlchales declared that 14 In 
the North Pacific there is a tract twice as large as tho 
United States which has been crossed by only a single 
line of sounding, at intervals about 200 mile* wide, 
and a number of instances exist in which tracts as large 
as the United State* remain entirely unfathomed.” Tho 
biology, geology and meteorology of this huge ocean are 
lu an equally neglected state, while the anthropology 
of tbe Pacific Islands bristles with a number of un 
solved problems. 

The conference in question was, In tact, devoted 
chiefly to taking stock of otur present knowledge of the 
Pacific—or rather Jack of knowledge It J* somewhat 
discouraging to learn that the score* of famous expedl 
tlon* that have scoured this ocean—from the flay* of 
the Mphntsh and Portuguese adventurers to the glorious 
age of Cook and Ua Pdrouae, and onward, through the 
busy nineteenth centaury, tn the pres en t time** haw ac- 
comflAUbefl relatively We, 
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Nnd and MtUtary Note* 

OompftwU**.—It Is announced that the con- 
ftrtw <m tita Amy bill have comprovUed on a peace- 
•trength for tb* army of 180,000 men* The Home 
Mkftd foe 140,000 men; the Senate for 260,000 men, 
which latter the General Staff considered to be an 
Irreducible minimum. The announcement that the 
180,000 will be made convertible to a war-strength of 
200,000 Is a subterfuge What the country needs U 
250,000 regulars, fully trained and Immediately avail 
able, should the thunderbolt of war strike without 
warning 

Looking Forward —During the bearings on the 
Army Appropriation bill, Brig Gen Henry I) Sharpe, 
Q M. Corps, recommended the purchase of $4 500 000 
worth °* rioth Annually for four years at the end of 
which time there would be on hand a reserve amount 
lng to $17,000,000 This would furnish the uniforms 
and tents for 800,000 men The tenl# and uniforms, 
should war come would bo manufactured before the 
men could be enlisted and mobilized. The nmnufm 
turers of uniforms, etc would be Supplied with pat 
terns and sped Heat Inns and the clothing for a million 
men could be turned out In a few weeks 

The Threat of Militarism — When the naval and 
military forces of a country take on a political char 
acter and are capable of exerting n strong jsriltlcal 
influence, that country la confronted with a sinister 
threat of militarism. It Is the realization of this under 
lying principle that accounts for the growing hostility 
to the proposed mercenary federalization of the mil 
UI&, as contained in the provisions of the Chamberlain 
and Hay bills Under these bills a National Guard 
second lieutenant would receive $500 for seventy two 
hours’ work and the pay to a private of the National 
Guard for seventy two hours' work a year would bo 
equal to one quarter the wage of a regular army prl 
vote for the entire year 

Loss of the Predreadnought ** Russell ” — In the 

sinking of the British predrondnought “Russell" by a 
mine In the Mediterranean the Brltigh Navy has lost 
Its tenth capital ship since the war began The others 
were the predreadnoughts “ Irresistible,” M Ocean,” 

“ King Edward VII” “Goliath.” ' Triumph/ “Majes¬ 
tic," “Bulwark," and “Formidable" To these must 
be added the dreadnought “Audacious ' The “Rus¬ 
sell " was a small ship of 14 000 tons, designed in 1808, 
and she was therefore within a couple of years of the 
age limit She mounted four 40-cnlibre 12 Inch guns 
and twelve (blurii guns 

Our Lack of Scouts — “The mightiest battleship, 
unattended by numerous swift satellites Is a blind be¬ 
hemoth, and a squadron of bnttleships without its 
proper complement of auxiliary craft, Is constantly 
exposed to sudden disaster This was a self evident 
truth long before the present war, vet It would seem 
to have been ignored by the American naval admluls 
tratlon until very recently" Thus says the “Nnval 
and Military Record " and the statement Is correct, 
for out of onr thirty two cruisers three only are able 
to steam at 28 to JSV. j knots We must lift our speed 
everywhere, for foreign navies have 25 knot battle 
ships, 35- to 87 knot destroyer*, 30-kuot scouts und IS- 
to 20-knot submarines 

Th« Growth and Work of the British Navy — 

Since the outbreak of the war the British Navy has 
shown a marvelous lm reuse iu sbliw and men About 
1,100000 tons have leen added In ships and tin regulnr 
enlisted force has Imhmi doubled Not only Iihh the 
mighty German floet been shut up In the llu It It but In 
practically every quarter of the globe ibe British fleet 
ha* been transporting troops and munitions of wor 
and keeping open the trade routes of the world The 
task In the Mediterranean alone hus been a most su 
rioa* one, as witness the statement of the First Lord 
of the Admiralty that 3,000,000 eombatauts, 1,000000 
horses, 2£00,000 ton* of stores and 27,000,000 gallons 
Of oil have been transported to the Mediterranean for 
the use of the British and their allies. 

Increase In Battleship SUe —Net only is the 
United States bulldlug battleships of great displace 
meat, as witness our “ Pennsylvania " of 81,400 tons, 
hot the other nation*, with the exception of Great 
Britain, are keeping well abreast of u* In this respect. 
Thus, the Russian Navy is completing this year four 
battle-cruisers of 82,200 tons Japan has In commia 
sion her 80,000-ton battleship “ Fu*o," md she la build 
tag three others, due to go Into commission this year 
and next, of $1,800 tons Italy will complete next year 
four battleships of 30,000 tons displacement, and Ger 
many, It ts betters#, has completed since the war be¬ 
gan three ships of close to 80,000 tons. The Japanese 
ghlgri srp to bars a speed of 2235 knots, the German, 
5*»$pauta* the Italian battleships, 25 knots, and the 
Ifrsgtaa tattU-crotaer*, 25# knots. 
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Astronomy 

A Harmless Zeppelin —The striking spectacle pre¬ 
sented by Venus and Jupiter in close proximity to 
each other in the evening Acy on February 33th and 
14th led to needless perturbation in many parts of 
France, where the two planets were mistaken by the 
unastronomlcal majority for the lights of a /ep|>elin 
At Rouen the alarm was complete, the approach of the 
hostile craft was announced by the firing of a cannon, 
the fire department turned out and the people were 
not reassured until the planets had sunk iieats fully be¬ 
low the horizon 

A Rapidly Moving Faint Star—Comparison of two 
photographic plate* of the region around Alpha iWn 
tauri, taken at an interval of 5,8 years, has, thanks to 
the blink microscope, resulted In the discovery of a 
faint star havlug the remarkable proper motion of 
about five seconds annually Only five other stars are 
known to have proper motions exceeding this value, 
and they are all much brighter than the star in ques 
Uon, the photographic magnitude of which Is 32 0 on 
the Hurvard scale This discovery was made by Mr 
R. T A Innos, of the Union Observatory, South Africa 
Finding Your Way by the Star* —The need of sol 
filers, when marching or scouting at night for n icady 
meunH of keeping their bearings is designed to bo met 
in a little book recently published in England by R 
Meatherhead, entitled ‘ The Star I’ockct l>ook This 
book not only serves ns a guide to the constt Uni Ions 
but also shows how (he stars may be used for dricnnlu 
lug time and directions There are tnbloM showing the 
dates when certain stars mms the nuridiaii at mid 
night and (lie highest altitudes of stars in various latl 
tudes Tie rc art also lists of slmul transit pairs/ t < 
stars whh h transit at the same time and which, when 
vertical, mark the meridian 

The Photo-electric Photometer—The use of the 
very sensitive photo-elm trie cell in stellar photomriry 
was first suggested less than three years ago and has 
thus far been realized most successfully by Messrs 
Guthnkk and Pragtr, whose results were published In 
\oI 1 of the publications of the Babelsberg Observatory 
Tho Improvounnt of this instrument has ns-eutly been 
undertaken by Prof Jot I Stehblns, who lias been so 
prominently hhiitiflocl with the selenium photometer 
A form of tin instrument, a* perfected by Professors 
Htebblns and him/ at the l nlverslty of Illinois was 
used last summer with the 32 inch refrarior of the Lick 
Olwervatory In measurements of tho lightsurve of Beta 
I^yrai, and an account of this work has just been puk 
llshed ns n I lek Observatory Bulk tin The Instrument 
consists essentially of a rubidium cell In direct oonnee 
tiou with a string electrometer which hangs In gimbals 
on the eml of the telescope It is very sensitive to the 
effects of moisture but no trouble from this source was 
experienced in the dry nlr of Mt Hamilton It 1ms a 
color sensibility about half way U tween the visual and 
photographic, methods of photometry lhc measure 
ments on the variable star Beta lyrae whbh has a 
Iierlod of 3202 days were made on 14 nights and while 
ugrcM lng in gtneral with previous visual iuiiiNiin nv nts 
show a number of curious Irregularities that demand 
explanation 

Albedo of Planets a* an Indication of Rotation 
Period —A. note by Mr W F A 1 lllson In the Jam mil 
of the British VrirouoiubaJ Asms iatlon argues against 
the long Jotation jx riod (equal to the |* Mod of rc\olu 
lion) warn times am rilied to N emia If the plaint ul 
ways turned tho same fact to tin sun the Illuminated 
hemisphere would probably he without moisture whiU 
the dark hem lupin re would be in a stnti of fiermnmnt 
glaciation Water once comeved to the dark side would 
remain locktd up there ns eternal be Lvujmrutlon 
from the Jcc at the teinismture of spnee and under an 
atmospheric pressure probably much greater than that 
at the surface of the earth, would t»e almost nil Heme 
the Illuminated side of the plantt should la eulirriv 
free from cloud, and we would see the actual surface 
of tho planet Just as wc see that of the moon If this 
were the caw Mr Ellison beJlevcn that it would be lm 
]H)salhJe to explain the high observed albedo of \enus 
since * there is no known substance, of which a plum t s 
surface could conceivably be composed, which could 
reflect light as the surface of \enus reflects it" The 
high albedo appears to mean that what we see on Venus 
i* a layer of cloud This Is, of course contrary to the 
views of Lowell and others, who think they have ob 
serves! permanent markings on this little-known planet 
Similar considerations make It necessary to reject the 
hypothesis of M Anmftounsky r< gardlng the markings 
of Jupiter The albedo of this planet even higher than 
that of Venus, indicates a cloud surface, *uch ns has 
been assumed by nearly all modern astronomers. On the 
other hand, Mr Ellison finds on the surface of Mars, ns 
teen with hie 18-inch reflector, spots so dark that their 
albedo must be not far from zero, and tbja, he believes, 
indicate* deep water—in other words, seas—instead of 
the tract* of arid land of current interpretation. 
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Radio Communication 

Government Experiment* with Direction Finder — 

It Is reimrted Unit tin I nltid Htates Government Is 
conducting i m rles of oxi*rlmuitH with dire*lion finder 
apparatus Installed in Mu radio station situated at 
North I ruro Mass 1 he purjuw of the exjM riincuts Is 
to enable navigators to Mini signals to the wireless 
station and linn be told tin w*Hsri h Inuring 

Early Direction Under Patents Sustained — The 
priority of Invention bv Missundro Artum of trinngulur 
dirigible hi rials and tin rudlogunhuiu kr un mt forth 
iu Italian patents Nos Ks7do and KSTrii in mli pad ut 
No 378 1^(1, and to rumn pattnt No Jiu l in bas p^n 
sustained bv tin Italiuu courts recently Briltnl and 
Tosi whose work in dtu loping HVMtems of wiribss dl 
revtion finding is will known heretofore haw riuhmd 
priority in the ihhc of tin radiugonbnm tei, vvlibli Is 
the essential instruniuit In thrir system 

Review of Wireless Telegraphy— r ihe Unlit d ^tatis 
Burtnu of Navigation ban Issued a monograph mtltled 

Important I \ cuts In Rmliok b grnphy whhh glws 
la sides the history of the wUcIohm telegraph ltRtlf, Ur 
I mportant ateim in elerirkal dmelopnunt whhh kd 
logbnlh to the Invention of this mtans of oommunka 
Uon There are special rimptirH on Some Remit l>e 
vrioptm nls Radio Iim[*Mtlon Service and Wire¬ 
less ns a Safeguard to I Ifc at Sea F Thtrt are fourteen 
png< h of ev t utw bv dab s ( oph s of the publication mav 
l>e obtained from (be Sujh riutendont of Documents 
<io\ti mm nt Printing Office AVashlngtou l> t , at five 
cents inch 

Proposed Wireless Stations for Spain —According to 
Information riuntly published in tin offl< lal organ of 
the S< vlllo Chamber of lomnnrce a <*oni]mny hus been 
organJztal with a vii w to op<*rHting wIhIpnm telephone 
nWems In tin dlfftmit tHit m of Spain and to connect 
with the Spanish unhiN and spunlsh colutiltH In Africa 
The ])r<>iiomil coutunpiatt k the trtMtlon of HtutloriH In 
tho (ltba of ( ordoba, SevlIU Cadiz, und Iluctva and 
2P other stations In other parts of Sjuiin, in tlie ( anarv 
Islands and at Tangier Mellila, Ceuta, and Ibiza in 
Africa The first dans stations are to be of 5 kw and 
the second of 2 kw rating 

A Detector Baaed on New Principle —There has re 
ctntly heni isrfeitwl a (rvstal doferior the operation of 
which Is based on un entirriy new principle Instead 
of the trvstul fuming in umtari Ht one imiut only with 
a sharia ms] mttal rod or fine w ire ns is usually the 
case, the fiUrfa< i of the crvstftl makts contact with tho 
minute parlbUs of a finely dlvidevl alloy Tlium there 
are almost lniimm rahh contuits iu the detector, whlcl 
Ik made ill the form of u small insulated disk with i 
knurled edge for adjustment purposes To adjust the 
dries tor, it Is only necessary to tuin tin disk slowlv 
while Ihittnlng to the varying Hlrength of the algnalR In 
tho tehphom rm^elvers 

Radio Communication In the North Sea —The 
story of a (Oirt nt who spvmt an evenint in the 

wlrrifss rtH»m of a British huttbshlp htatlomsl in the 
North Vh IlliiKtiatos tho gruit range of many primut 
dav radio stntlons On that pHrtimlai evening, whhh 
In admits wns unusunllv favorihb to wlrolesa coin 
nmubatioii he licard roldlm tin Welsh station of tin 
Man onl c lm In Nordrith tin Gt nmtn stntlon from 
width tin Itutonb vtrsbm ot tho win is sent out dnllv 
to sldjw at sea tho Dfft 1 iowu station at Baris width 
handles a goodly jmit of tin biemh (*ovtrimienl s 
oidvrs to vlHtaut vtmunnnds tin vpHiiWh station at 
Madrid, tin Russian naval cuiumandt r In the Baltic 
ns will ns tin admiral of tin Biltlsh Ginnd Ik*ct tti« 
Cjeimun coiuinaudt r Jit < hit f with Ids lurid locked fleet 
and the British coimiminb r In r hkf In the Mtdltir 
ram an J h« <-orresjMimU id eoumnnts on the ease with 
width tin oj»erator was alile to turn In any dcHiretl 
station while rilndmUing the olhus 

How the 4 ’(ioeben M and the “Breslau" Evaded 
the Allied Fleet has until now limalucd a mvstcrv 
although oityom has lnard of tin sumssfnl dash of 
tbesi two < < rimm warships fiom an Italian jwnt to 
( onstantinopb dosplti tin hmhiIirIv inqs nriinhlc nri 
of Allbst fltris during tin opi idnj, dins of tin t,r<at 
war A book which Is nltrariln^ nunh at tuition in 
Germany contains a sunlofiblal blsturv of tin ud 
Ventures of these two famous ridps Acsordlng to Its 
author, 1 mil Tudvvlg tin Girnian \dmlrnl h Rtratrgy 
was to give the uiunv tin impUKslon that the Teuton 
fleet whs making for tin Vdrl 1 1Ic and then suddenly 
swing cast tn a dash for ( onstantinopb* However, an 
English < rulM r Impelled on the simt and raw tho 
iiiamnwr wlnn the sldjis swung Into another < oursi 
\nd to prwcut tills warshtp fnun signaling to the Brit 
Ish ships which wen waiting off Malta and the Minlls 
of Otranto the (orman rndlo operatorp rtsslved orders 
to “Jam ’ the enunv mi HRnges which tho an said to 
have Rucci*ssfully »us*omplish<sl As a result the all 
important dlspRlthos were not received until hours 
later, when all chances of Intercepting the fast Gtnnan 
ships were gone 
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Standard model tonoseope, suitable for voice culture 

Using the Eye Instead of the Ear In the Training 
of a Musician 
By Carl E, Scaahoro 

A ufcAF pcr«on can now train himself or herself to 
alnff or play any instrument correctly without the 
nid of an Instructor In other words the wtml\ of 
music baa been redu<od to a nclenre and hmt* ad of de- 
pending upon the hoiiho of lnarlug for determining the 
purity or correct mas of a sound, the ejee 
are reported to in studying an animated 
acreeu. 

The devlc© which has made the fore¬ 
going possible U known as the “tono 
scope/' and altliough it is not, strictly 
speaking, a novelty idnce the first model 
waa built In the pay* holngical laboratory 
of the University of Iowa In 1902, it is of 
current interest because of Its recent do 
velopinent to the commercial stage 
The tonoaoope works on a principle 
analogous to motion pictures, technically 
known as stroboscopic vision It converts 
the sound vibrations into pictures on a 
screen The screen, which may be seen 
through the opining on the front of the 
tonoseope, has 17 500 dots which are so 
placed that, when acted upou by a sen 
sltlve light, they arrange themselves in 
characteristic figures for every possible 
pitch within the range of the human 
voice Each figure on a graduated scale 
points to a row of dots on the screen 
which indicates the pitch The dots are 
arranged lu 100 rows the first row «ont 
prises 110 dots, the next row 111 dots, 
and so on, each successive row having one more dot 
than the preceding one until the last row is attained 
which comprises 219 dots When a sound of a purlieu 
lar pitch is caused tj> net on the tonowot**, the row 
which has the dot frequency that corresponds to the 
vibration frequency of the tone appears to §*taud still, 
while all the other dots continue to move, and thus 
tend to blur It Is the row which 
** stands still" that indicates by a corre 
spending number on a scale the pitih 
of the tone The screen is arraugod foi 
readings co\ering but one octave, but 
tones above or btlow the octa%e can be 
read on the same screen by multiples 
The conditions under whkli a reading In 
made with the tonoseoi*e are absolute 
natural, since in conjoin tlon with a de- 
tectaphono, aeoustleon or even the or 
dlnary telephone the tone may be rog 
istered without the use of a speaking 
tul>a or horn, and even from a distant 
point 

Hie inethaulsm of the tonoseope is not 
SH complicated ns might 1 k> supposed at 
first The r< vol\ lng w reon carrj ing the 
dots is driun bj a synchronous motor 
which tuns in step with « 10 vd tuning 
fork The hoihhI waves to be analyzed 
cause a mamma trU flame to flhker and 
tho resulting inti riulttent light sehstH 
those moving objects which sjnchroulie 
with the vibrations of the tone and the 
light The numornetrh tupsule used mav 
Iw quipped either fur tho direct trans 
mission of the sound waves through a 
small trumpet, or it may have electrical 
connections With a highly suwltive tele¬ 
phone, as previously mentioned 
The reading of the apparatus, vrhloh is 
in terms of vibrations and the accuracy 
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of which varies with the steadiness of the tons meas¬ 
ured, is Instantaneous, The moment one sings or plays 
a note the pitch of that bote in terms of the number 
of vibrations per second can be Instantly read. The 
record of the Instrument Is very much finer than the 
ear can hear, accordingly. It not only furnishes an ob¬ 
jective record of pitch, but also magnifies details. The 
tone from a tuning fork can be read to an accuracy of 
01 of a vibration, the fractions of vibrations being ob¬ 
tained by timing the panning of a slowly moving dot 
It is only recently that the tonoseope has been de¬ 
veloped to a point wture it may be used for teaching 
the inflections of the voice to the deaf It seems 
that this appeal to the eye will furnish a short cut and, 
indeed, new powlbttltlen for attainment In pitch con 
trol of the voice of the deaf. The tonoseope is also 
available for the conservatory, where it serves a wide 
variety of purposes not the least of which Is the de¬ 
velopment of tho voice A singer, standing before the 
Instrument, secs in clear form every pitch move-* 
meut of the voice he sees oxactly how many vibra¬ 
tions per second the vocal organs are producing, and 
thereby can tell, at the very moment of singing a note, 
what error Is Involved even down to the hundredth of 
a note The singer can practice before the instrument 
by the hour with the opportunity of seeing the error 
in every tone, awl controlling the voice and the ear by 
the eye Ho can study in detail the attack, the sus¬ 
taining, and the release of a single note. Likewise 
cun the plajor of tbe violin, flute, cornet, or any other 
musical instrument use the tonoseope to advantage. 
A scientist or a musician may take a phonograph rec¬ 
ord of the tonal effects under observation ami ship the 
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Deaf person learning the Inflection of the pronoun/*!/’ for which be has a diagram 
at the light He practices until bis voice produces the same diagram 
on the tonoseope 


c>Under to the laboratory where It may be repro¬ 
duced upon the tonoseope. The Btudent of primitive 
music can transcribe the phonograph record by this 
lmthod, while the scientist can undertake technical 
studies on pitch which involve exact measurements 
and Instantaneous recording in actual singing Again, 
tho student of public speaking can study the inflec 



Mtee breathing apparatus develspod by tho 
equipment wHh tbe cover removed and a 


of Mm* 


Simple model of the toeoaoepe* showing tho 

tiotus of the voice objectively and train for mastery 
Finally, the teacher of tbe deaf can place bis popfl 
before tbe Instrument, and train him to speak with 
pleasing Inflection of tbe voice by practicing with the 
uld of the eye. These applications, it Is believed by 
the author who, in conjunction with Pr C. F Lorans, 
has Invented the tonoseope, are but a few of tbe many 
uses to which the instrument will ultimately be pot It 
would appear that It la not In tbe adapt¬ 
ing of tbe tonoseope to various purpose* 
that Ingenuity will hare to be exercised 
In the future, but rather In finding al¬ 
most countless new usee for this valuable 
apparatus 

Seaweeda as a Commercial Fertiliser 

I T la reported by tbe United State. Con 
sul stationed at Yarmouth, Nova Beotia, 
that through experiments with seaweeds 
by the Dominion Government Reduction 
Works at Clark's Harbor, N S, it Is found 
that they are rich In potash and possess a 
considerable quantity of nitrogen and 
phosphoric acid Seaweeds In their natu¬ 
ral state have long been used by farmers 
In Nova Scotia for manorial purposes, and 
the fact that they readily decompose when 
spread upon the ground seems to enhance 
their value as a possible commercial fer¬ 
tiliser Fresh seaweeds, however, contain 
fl5 to 85 per cent of water, which makea it 
unprofitable to ship tho fresh material any 
distance inland The government Is now 
trying to find a method by which seaweeds 
may be dried and ground economically 

Recent Developments In Mine Breathing 
Apparatus 

T he United States Bureau of Mines announces tbe 
completion of a new breathing apparatus which has 
been developed after much study and experiment In 
January, 1914, the Director of the Bureau of Mines 
coiumiuHloued Mr Wm & Gibbs, a mechanical engineer 
of New York City, to undertake the In- 
vestlgatlon of tha problems Involved and 
to construct a new type of apparatus In 
which the results of his research should 
be embodied. Columbia University very 
kindly placed a laboratory at tbe disposal 
of the Bureau of Mines for this purpose. 
The result of all this is a self-contained, 
automatically regulated apparatus car¬ 
ried wholly on the back of tha user Tho 
new equipment Is believed to set a new 
mark in tbe field of mine breathing ap¬ 
paratus. 

Rescue screws have to do hard work lu 
the poisonous atmosphere of a mine after 
as explosion or lira, and the breathing 
apparatus they wear must be of the beat 
design and construction. It must be ab¬ 
solutely reliable, It must supply an arti¬ 
ficial atmosphere of freat purity, It must 
be as light as Is consistent with strength, 
and It should impede the movements of 
the wearer as little as poMtbl* 

A few words on tbe prooefti of respfam 
Hon will help to make dear what follows* 
Normal air contains 30 per edit of 
oxygen mixed with about per oeut of 
nitrogen and a trace of c a rb on dfoxtda* 
At each feumfrmtkm part of th* o x yg en 
combines In the lunge with carbon, which 
UbnmghtloRl^^Uodhahd theahr 
wmq #xfpM o ttlt a w lOff pip 

oat at auto** dksM* TV sttttpiL'U 
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ft* air to frttohaagad by the wt of re* 

^ffattoa anl take* no active part In It 
IV* all jpracttoal purpose* an vtifldal 
ttmqflphri* of part oxygen, or oxygen 
hpntaistaf ctO/ a email percentage of 
tttoegan, la actually preferable to normal 
air under the Condition*, surrounding 
tnlne-naooe work* In spite of the gen¬ 
eral belief that pore oxygen la unsafe to 
breathei no abnormal effect* attend its 
me hnlaea It be breathed for a much 
longer period than that during which 
leactte apparatus la customarily worn, 
and even then the only symptom noted 
la a alight Irritation of the bronchial 
passages. 

the amount of oxygen consumed In the 
body la precisely the same when the gas 
la breathod In a pure state aa when It Is 
diluted with nitrogen In the form of air 
Share la no flushing of the face, no feel 
Itig of exhilaration, no increase In the 
paisa rate, nor elevation of arterial ten 
atom It la only a tew years since th» 
reverse of each of these statements was 
believed. 

If, on the other hand, the oxygen con 
tent of the air be materially reduced, un 
consciousness and death aro almost sure to follow with 
out any warning symptoms, provided the carbon dioxide 
content la kept low For this reason it Is advisable 
that breathing apparatus shall supply an atmosphere 
rich In oxygen. Moreover, much of the oxygen that 
la made from liquid air contains two or three per cent 
of nitrogen, and as this remains uw hanged In the ap 
paratus, analyse* of the air breathed by the wearer 
generally show a decreasing oxygen content propor 
tlonate to the length of time the apparatus has boon 
used If the proportion of carbon dioxide In the artl 
fldal atmosphere rises much al>ove two per cent, deeper 
breathing or panting warns the wearer of danger, gen 
orally In time to let him get to safety 

The elements that enter Into the construction of the 
Bureau of Mines breathing apparatus are shown 
dlagrammatlcally in the accompanying drawing The 
Apparatus is supposed to bo full of oxygen and to have 
a considerable surface of caustic aoda exposed In the 
absorbing cartridgo AC 

When the subject Inhales through the mouthpiece M, 
the valve IV opens and oxygen ptuwe* from tho bag B 
through the cooler 0 to the lungs Ou exhalation the 
oxygen, somewhat diminished In volume and containing 
about four per cent of carbon dioxide. Issues from the 
mouth The valve IV now clones, but the valve BV 
opens to let the mixture of O, and OO, gases pass Into 
the absorber AC, where tbe caustic soda combines with 
the carbon dioxide to form sodium carbonate (\a.COd 
with the formation of some water and the liberation of 
heat Jn existing types of breathing apparatus potash 
salt, which Is more expensive, Is used 

Thence the purified oxygen passes by way of the duet 
T to the breathing bag /?, which expands to make 
room for it The total volume of gas then In the ap 
paratus Is leas than the original volume of carbon 
dioxide taken up by the absorbing can After the 
wearer of the apparatus has token a few breaths, the 
bag B collapses sufficiently to permit the weighted level 
L to open tbe oxygen admlaaiou valve /, when the bog 
U fills again automatically The heat generated In the 
absorber is removed from the gaa by radiation, partly 
from the cooler C and partly from the bag B and th< 
connecting tubes. A reducing valve H lowers the 
pressure of the oxygen from about 2,000 pounds 
per square In In the bottle to a pressure that umy be 
controlled by the admission valve I A 
pressure gage P r Indicates the available 
oxygen The gas may be turned off by the 
■top valve V when the apparatus Is not In 
ns»* BV Is « safety valve with a whistle 
in Its outlet, which Wows off at half an 
atmosphere. The whistle la to give warn 
tag of leakage at the reducing valve. 

Breathing apparatus, as previously con 
strutted, employed a constant flow dt 
oxygen from the tank of compressed gas, 
not because such a flow is desirable, but 
because of the difficulty of making a re 
during valve that permits the flow to be 
Interrupted. With such a system It la 
necessary to set the valve to deliver 
oxygen at a rat* that supplies the de¬ 
mands of tbe wearer when putting forth 
M* utmost exertion. At all other times 
U» a*p#y is exoeastvp and the surplus 
mfat be allowed to wsfiaps through a re- 
Ust *shr*. Besides bring wasteful 0* 
ckyjwtt tft* method cauaas considerable 
the pressure within the ap- 



lerge two-cycle Diesel engine of 2A00 Indicated horse-power, two of 
are Installed In the Brasilian submarine depot ship * Ceara H 


iwrta In the now breathing apparatus Is the miming 
lalve whhh represents a long scries of experiments 
When the reducing valve is attached to a cylinder of 
gas at a pressure of 150 atmospheres the pressure 
within tho bellows, when the outlet is dosed, Is atx>ut 
one sixth of an atmosphere This remains constant 
e\en after the outlet has tweu shut off for severul 
hours Such a reducing valve makes it i»ssll le 
to admit ox} gen Intermittently to the breathing bug 
In the exact quantity required by the user under 
conditions vary lug from complete rest to extreme 
labor 

Exhaustive testa with the new apparatus which 
weighs 30 pounds complete, are rented to have demon 
atrated Its superiority ovor most existing types 


which 



rim* MpyiSfbL, Br*wn A DmM 

From* of on electric generator with the pole piece* 
In place 
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A Glut Diesel Engine 

T HE Internal combustion engine, on ac¬ 
count of its immense usefulness and 
unlwrNHl applicability, occupies a great 
uumuuL of publh attention and those en¬ 
gage In piodutlng this vlaas of motors 
arc Miurullv nr*uimed to be in tho fore¬ 
front of uhk hanlcal progress But n sur- 
'cy of the < ntIre field, intituling every 
d»u-R of nioLor ruiscs the question whether 
tbe progress so far made has l>een adc- 
qimt< ur minim nsuraU with a hat might 
r<asniiiibl} have beui t\[>e< ted 

hxupt in a f( \v dim lions tin impros 
slou forun Itself that prarthalH tin re has 
bun no nnlUal improwimnl In the In 
Urnal combustion engine for many ytarn 
and that stub progress as haw Ivun made 
has been almost entirely In the direction 
of rcflneincnts of old prim ipit s and de¬ 
signs Htnl more accurate Workmanship, 
and In these linos there 1ms latn more of 
Imitation than orlgliiulltv Possibly one 
reason for this is that the buildt r» of en 
glues have exploited partU ular limited 
Ulies ro Intensively that they neither care 
nor dure to make any material changes, 
for it is notably difficult to Induce the buy 
lng publh to mine in a new direction, no matter how 
much to Its advantage. 

t nfortunutely there is, asido from these commercial 
considerations, another shU of the matter that directly 
conn ms the engineer, and this U his conservatism, and 
even narrowness of vlt w To b< definite, the case of tho 
four and the twotule motor may lie tiled It U ob¬ 
vious that an engine that gives hut one working stroke 
out of four Is a mechanical anomaly, and yet wa hear 
of no effort to make any (hungi, and although the two- 
stroke principle Is Lheort tic ally twice as efficient as tho 
four stroke even this improvement is not only disre¬ 
garded by the majority of gas engineers, but even 
condemned out of hand by men who have practically 
no -knowledge of the subject If a fraction of the In 
vestigatioa that has been given to the four-cycle ma¬ 
chine had been devoted to the two-cyile principle It I* 
safe to say that the two-cy elo engine would havo super¬ 
seded Us more popular brother In many directions be¬ 
fore this 

What can be accomplished in designing an engine 
on the two-cvclc principle Is shown by & pair of large 
motors recently built in Italy for the Brasilian navy, 
notwithstanding the often repeated statement that the 
tuo-ejele Dltwl engine was a failure, and their con 
atrmtlon has been entirely abandoned. These engines, 
which are for the submarine dei»ot ship “ Ceara,” are 
not only the largest marine IiieNel engines yet built 
tut thev are also tin moat compact, the lightest and the 
most economical, and withal, the simplest. 

The “ Ceara,” for details of which we are indebted to 
finfffnnrinv Is a vessel of 320-foot length and 4 100 ton 
displncemuit and is lowered with two two-cycle en 
glues of the Diesel tyi>e ea< h of 2,300 brake horse-power 
when turning 330 revolutions a minute The cylinders, 
of which there are six in each engine are 24 K Inches 
diameter and 3T>4 Rtrokc, and 384 bruke borm jx>wer 
U obtained from each cylinder without o\erU>ndlnff 
them The fourcyde engimn of the Ilona,” one of 
tbe largest of its tyi>e, with cylinders of 20 33 by 43.30 
give but 270 brake horsepower each Some other 
comparisons with a six-cylinder four-<u!e engine of 
1 450 brake horse power are Interesting The ( eara * 
engines art JO feet 0 Indies long over all, and 
10 feet 0 Indus total height from nliter of crank 
rim ft with an o\er all width of 7 feet. The four 
cycle machine Ik 40 feet In length and 18 
feet high, with the same width The 
41 Ceara" engines weigh 355 pounds per 
bruke horse-isnver, while a fourcycle en 
glue of equal h solid eonstnutlon would 
weigh 2T»0 to 3o0 |kmiih1n j>er horse-power 

The Electrical Industry in Belligerent 
Germany 

D FSriTE the great numbers of men 
who ba\c 1 m tn drafted into tho army 
and the tremiminus demand for war ma¬ 
terial (hat has causal almost e^r\ ma 
chlnt shop of any imiiortnnce to be eon- 
verted Into an arsenal, there Is being pro¬ 
duced in Germany much clutrhal ma 
chlnt m to width the two accompanying 
llluHtratlons ixur evidence 

Measuring o\er 35 feet in diameter, the 
frame of the generator shown in the two 
views represents an Interesting piece of 
mechanical work Tho rough castings 
comprising tho frames have been finished 
in a gigantic horizontal lathe, after which 
the pole piece* are bolted In place, ready 
to receive the ootl windings. 
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Strategic Moves of the War, May 5th, 19,16 

By Our Military Expert 


A FTP Si almost five months of gleg© the Britltth forces 
under General Townahuul at Kut el Amara have 
ht*t it turn pel led to nui render ThU force whl<h nrlg 
iuaily loustltuted the flying column which attempted 
to take liagdad, wuh rtHluecd at the tlmt of wurn ruler 
to something h*SH than 10 000 into, Shrinking to thin 
almost negligible uutnUir of men was hrnught about h\ 
losatm incurred during tin advance on Bugriud th* 
retirement from (tpaljihoii and the KubHequent imest 
went of Kut 

General TownHlund’s nurrutder was primarily 
caused b\ lack of food, ammunition and the dearth of 
equipment to unit Hfiiiltnry iuhmIh HIh IIiioh of for 
tiflention were not tarried bv tin hhiu), no assault 
wtalth the t.c rimin lid Tin klsh foic*H wen abb to 
laumh hull more Hum dinted his d*fmstH, there wiih 
no chantk (.rumbling of Ids stronghold beneath the 
pnundiujf of Hiifieiior urtllb r\ In the HtrktiNt stnao 
the downful 1 of this fort© wua not a«*< om pi lulled b> n 
feat of urniH for tin Hinsons and the Hooding of the 
lowlands hy the writers of tin Tt^rrls tin reby provi lit 
lug the relkf expedition from riiuhln^ Kut, although 
at the time of the surrend<r it was laid In tin Turks 
it as than JO miles uwn>, combined to create a altuutlon 
when in the shaking of England* prestige in Asia be¬ 
taine an accomplished innttcr 

The i»oHltlon at Kut la a strong one In a military 
Htnae, for the Tigris makes a gnat loop at this txdnt 
Whkh In Itself establishes a safeguarding ohstnde 
With tin mussing of Turkish forecs south of Bagdad 
the ex|MMlltUmai> furres of which thin mirrciuhred 
moot) Is hut the remnant wire found to Unt a hasty 
retreat, onl) daring to pull up whin this 
strong position of difuise whh reached 
Kut had been a basic* point and with its 
occupation In fore© by the British, qiiun 
titles of supplies and ammunition win 
sent up by boat The augmented Tmk 
ish forces were then able to surround 
the position enllrily when by all uunns 
of reaching tin besieged wltlnmL suet ess 
ful and personal escort by u powerful 
relieving column, were out of the quen 
Hon with the personal valor which has 
slguallwd the stand of Engllshmi u on 
every held of battle the depleted British 
forces settled down behind their lines 
There is a tradition of Great Britain’s 
that If any besieged forces can hut hold 
out for Buifldent time, relief columns will 
hew a way through True to form ns 
soon as news of the Kut Investment be 
came known a more powerful relief col 
urnn was dispatched to its aid from the 
head of the Persian Gulf But the forces 
of the Ottoman had gathered, the orgHtfl 
wttIon of Teutonia had come to weld the 
loose part* and the English force was 
held awiiv from Its objoctlu In IU1* ease 
by force of arms Townshend* supplies were mpldlv 
lienuplng scum efforts were made to lelleve the wants 
of his men by scudlng them small quantities of food am! 
medical necessities b\ aeroplane but for wane reusou 
this was a failure All tin time through the long weeks 
and mouths, the British kept up hoi>c They could 
clearly hear the guns of the nlltving column engag 
Ing those of tin Turks, so near to the southward their 
want rations were halved that a few more da>s of en 
durance might be prewldid In a dc»q>orate attempt 
to reach Kut a ship laden with necessities was sent 
up the Tigris, with the dilllwatt! intention of running 
the gauntlet of Turkish Are, but as the beleaguered 
garrison watched and prajed, the ship grounded onl) 

1 miles awaj , and with this deprivation hope tied oud 
Towustumi surrendered rather than see his men 
starve 

Thin expedition 1ms been called auother piece of 
Gruit Britain s folK tor decade* England Itussln 
and Girnmm hu\o contended diplomatically for the 
higiiuuiiy of Asia Minor—with all apologies to Tur 
ke* To date I relish Itirtiience has somewhat over* 
shadowed that of Russia (h rmany s hold on this gee 
tloii bus been almost mtlr<|> commercial, nbetted by 
a wn quiet and able diplomat) 

What stvmed n npundhl opportunity for physical 
cmitrol presented itsUf and with niHtomory disregard 
of conditions, England dispatched an utterly Inade¬ 
quate force in n thrust toward Bagdad, nud Kut «t 
Aumra la the result tth the great Russian armies 
of the Caucasus nto far victorious sweeping down, to 
the northward, the possibility of England’s political 
predominance In this sett tun seems to have vanished 
lu Russia k favor As possession Is nine points of the 
law, even of nations Geimuuys claims may not be 


mlvnnml unless a general decision 1 b obtained by her 
With iui bias In favor of Teuton or Entente , this 
nibii ruble failure in Mesoiadamia adds but another 
link to the chain of trrors which Great Britain seems 
to have forged h1u*p tin war began There were grave 
differences of opinion In tween the British and the 
French commanders during the retreat from Belgium, 
wherein the safety of the entire line was Jeopardised, 
with Engluml unaccountable. The Dardanelles fiasco 
was Britain h naval und IhihI, and now, Meso|>otamial 
Fngland bus not yet become enough of a military 
machine to meet the iiihxIh of the day 
The (liarmtd of tin countr) in the vicinity of Kut 
ol Amaru Is such that military movements must be 
great!} HHtrhted Tbe land to the southwest of Kut 
is so low that duitng the spring it is almost entirely 
under wat*r for miles Directly north of that reach 
of the Tigris whkh runs from < hublbnt to Kut, there 
are great tiiiush lands, secure rest for a flank of Turk 
mid British relit f c\i*dittnn alike 
TnwimluMid had no choke lie could not retreat, 
cither soulhwurd along tbe Shutt el Hal or northeast, 
along the Tigris for lm was himmed ill And the linos 
whbh inclosed him from the eastward wen almost 
bmk to bmk with thow whkh confronted tbe rellev 
ing f<jrcc^ Tlmre was no chance for cither contender 
to tarn the other's flank for hiundated area* pre 
vented and neither aide was in suffleh nt Htrength to 
untl< rtuke direct and sustained frontal attack with 
Hh necessarily tremendous losses As a matter of fact, 
Townshuid could prohahlv have stocsl Ids ground for 
flu months more, except for the very obvious reason 


that his men must live to fight, and must cat to Jive, 
ht was sturved out 

While it Is true that climatic reasons had much to do 
with the failure of these last British operations, had 
the Bagdad venture been delayed until an adequate 
force—say that which attacked the Dardanelles—had 
Iwnn assembled for the purjkwe then the movement 
would probabl} have carried through 

From a military point of view, the low of Towne- 
hend’fi force is of eompawtively little moment fln 
ordinary assault at Verdun ha* cost far more And 
It 1 b to he doubted whether the Turkish force* released 
for activity In other fields by the surrender are euffi 
cleni to materlftllj sway any balance, England’s relief 
column is too clotve at hand to Is* neglected and Rua 
hIa’h columns, reaching toward Bagdad from Ker 
mnnshah are not alone, for they are supported by 
others north and south 

The cost to England therefore of this, her latwt 
failure, will protwbly not have to be paid during the 
war, hut if the should win In tbe end, the Mil 

whl l>e predated, for BumIa should then hoW the pro* 
vorblal “Nine Point* of the Kaw” the phytlctl occu¬ 
pation of Asia Mluor, to England'* exdvuiom 

Antomatic Typc-Settfai^ Medline for the Oriental 
tnngnagea 

A IUCCENT issue of Commerce fteporta contain* a 
number of lutere«tlng facta concomlng th* M Orton 
type," an automatic type-wtter deigned to aet up the 

S iouundH of type character* used by Japanese, OWneee, 
nd Chosen printers. 

According to the correspondent writing la the Cost* 
merce Report* one of the new machine* ha* born set 
up recently in th© printing office of the BpvmH 


a Japanese dally published in Honolulu ft. $beba, 
editor of the Jiatcaii tihinpo, was at last able to 
realise In material form the dream of year*—a machine 
which he believes will revolutionise Oriental printing— 
after a visit to th© Panama Pacific International Ex¬ 
position at San Francisco In lfilS He visited Ma¬ 
chinery Hail many times, and after seeing so vast an 
array of machine* he wa* able to formulate In hi* mind 
the manner In wbiih some of the Intricate parts of 
his typesetting invention should be made. Under his 
personal supervision the original model was made In 
Honolulu, and a real machine was manufactured in 
San Francisco The Inventor purpooea to obtain a patent 
Th© “ Client)pe,“ to some extent, has tbe appearance 
of a miniature Brookljn Bridge In tbe center and be¬ 
low the “ bridge " appears a keyboard ThU is to ex¬ 
tend the full length of the “ bridge,'' and the operator 
will use a sliding seat net in grooves. The pieces of 
tvi>© are placed in ns t angular shaped tube* of brass 
and are released by springs, In their turn released by 
th© k() hoard The type 1* carried to one end of the 
“ bridge “ on a perpetual belt carrier and then falls 
into a pnrt of th© mechanism which resemble* the 
familiar matrlce-HNwmbling mcchanlmn of the llnotvpe 
Hlne© there are 5000 characters in use by Japanese 
and Chinese printers, Mr Sheba has also invented a 
system of ela&dfkatlon of tjpe Into about 100 units 
These are collected In the rectangular tube* The tubes 
are aguin classified by notches on the outside, some 
what after the form of thoB© on Yalo keys. These fall 
upon a set of wtrea and are carried on these by the 
notches In this way the filled tubes are clawil 
fled, and the operator selects a num¬ 
ber of tubes, place* them over th© tj ixnmt 
ting machine, their lower openings set j*> 
that Hi© springs released by the keyboard 
net them upon the endless belt, and the 
characters arc carried to the receiving 
fonts 

The Invontor la preparing hi* mat.hi no* 
so that lu the uear future, with the mod 
el* In n commercially successful form hi* 
product will be dlapoecd of not onl) in 
Japan, China and Chosen, but also In the 
United States, as there are Oriental print 
ing companies upon the American main 
land He hopes to displace the old labor 
lous sjstem of selecting, setting up, and 
assembling type characters 
American printers who have read th© 
meagre details available concerning the 
“ Orient) i*» M are of the opinion that tho 
machine should be a very expensive one 
to bulJd Further, they claim that its 
very complexity may stand in the way of 
Us universal adoption, for the Oriental 
printers may find hand sotting cheaper 
than the cost of operating the machine. 
Obvious]), of course, their opinion* are 
based only on the facts available 

Soldering of Aluminum u a Snbotitute for Welding 

KOAUSH of the impossibility of soldering alum¬ 
inum satisfactorily in the past, thl* metal has not 
boon used to the extent tlmt its high utility otherwise 
justifies. Workers in aluminum have heretofore been 
obliged cither to weld aluminum pieces together or to 
resort to a more or less satisfactory soldered joint, the 
latter difficulty being due to the Impossibility of keep¬ 
ing the metal free from oxidisation 
There ha* recently been introduced a new form of 
aluminum solder for which tbe claim Is made that tt 
will not only join two pieces of the metal together every 
time, but it will also irfake a joint that will be stronger 
than the aluminum parts The new solder will do a 
better, qulcktA*, neater, stronger, less expensive and 
more lasting Job than by the welding process, tt is 
claimed 

Tbe new aluminum solder is «ald to be the only 
solder that runs at a very low temperature, and when 
cold Is not only harder than aluminum but has more 
than twice the strength A simple experiment that 
shows bow much stronger the soldered portion la than 
aluminum Itself is to Solder two pieces of sheet or cast 
aluminum at right angles to each other When the 
soldering is complete, an attempt is made to break the 
two pfeces apart Invariably the aluminum pieces will 
break, before the soldered portion. 

The rimplicity of soldering with ths new aiuatimm 
solder If another point in Its Haver All that Jr te* 
*ttrot is a gasoline torch. The job to be dmtt i$ 
heated! than, with stfgtt mbbSng with ^ had*** 
Made or* pteoe of iron, the Wet* endfohhw wtaw*b 
bin* without a flu* of any*#, ^ 



Scene of the Brltiah failure In Mesopotamia 
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T HE general principle of the defensive 1 b to utilise 
all of the advantages of the situation both tactical 
and strategical, with the Intention of assuming the 
offensive when the opportune time arrives. 

Under some conditions, defensive positions may be 
selected and prepared far In advance. In other cases, 
the commander of the forces which are obliged to re¬ 
main on the defensive for the time, may maneuver so 
skillfully as to enable him deliberately to occupy certain 
positions which the enemy must either attack or fall 
to accomplish his mission 

Again, the commander is liable sometimes to lose the 
Initiative and he may be compelled to ac'cept battle on 
the ground available, Tn this latter case, u successful 
defensive Is most difficult 

But In all cases, the underlying principle of the de¬ 
fensive must be the same. Its aim must always be to 
hold the Initiative or to Rain it 
It makes no difference what natural or artificial ad 
vantages are in question, the loss of liberty in maneuver¬ 
ing and the possible lost Initiative are not 
compensated by the best defensive posi¬ 
tion 

Therefore, the sole reason for taking 
up a defensive position should be to hold 
the enemy by means of smaller forces In 
such a way that after equalisation of the 
defensive combat, the defending force may 
undertake the more active operations 
necessary to win a decisive victory 

Selection end Preparation of a Defensive 
Position 

The first duty of the commander Is to 

secure all the Information available as to _ 

the enemy To secure this Information, vOfTOC 

the Intelligence depnitment, eav|lry and \owim 

aerial reeouualaaauee must be utilised. of our 

The most important Items of informa Ri> 

tion to be secured are the lines of approach of the 
enemy and the strength of his forces. Until this Is 
learned It Is better to keep the force in a i>o»ltion of 
readiness under the protection of a strong outpost line. 
Thus the forces are kept In hand ready for anj 
emergency 

The amount of preparation depends mainly on the 
time available and the demands of the task to be under 
taken* In choosing the defensive position, gient care 
should be exercised not to make the line too long to be 
hold by the force in hand By lengthening the line 
and thus requiring tho services of too many of the 
troops to hold it, the chance of assumlug the offensive 
will diminish* It is evident that a loug line will be a 
weak lino. 

In selecting a defensive position, the terrain ami its 
natural advantages or disadvantages must be first eon 
Biderod. An effective fire being the most decisive factor 
In a defensive action n clear field of fire both to tho 
front and flanks, without cover for the approach of the 
onemy, is the first requisite 
When selecting a defensive 
position, the artillery should 
be so located that It may 
direct its fire upon the ad¬ 
vancing enemy until the last 
moment tn case of an as¬ 
sault, without interfering 
with the action nnd fire of 
our own infantry A posi¬ 
tion should be chosen the 
terrain of which will permit 
and If possible favor a coun¬ 
ter-attack, If there Is any 
chance for an enveloping 
movement by the enemy, or 
for an enfilading fire by him, 
the defensive line Is exposed 
to a grave danger 
The defenders must retain 
theit liberty for maneuver 
in* This la dependent upon 
the depth of the posittofi and 
megn* of commutation tto* 
dsMefcttV * 

QrrWrr ton be of great 
as* tf fce in delay- 

bi ■crawlo* *-< 

«t»i>o«Kta»aa<lfer fOKtag i 


Ihe enemy to make an early deployment Carefully 
screened supporting positions on the flanks which can 
enfilade the approaching onemy with a surprise fire, arc 
of great value. 

In the distribution of Iho force tn n defensive i>of4- 
tlon there are two elements of the force to bo consld 
ered. The first 1 h (he firing line in the trenches, with 
Its supports and local reserves In the cover trenches 
Tho second Is the general reserve held In readiness at 
some favorable point behind the line Iho general 
reserve Is the force with which the commander Intends 
to turn the tide of Imttle and to assume the offensive 
when the opportune lime arrives 

The firing line must be manned according to the 
demands of tho combat Weak points will need Htronger 
forces whllo strong jkjhIHouh may be held with ease 
with a few troops '1lie artillery should he concealed 
as much as imsHlhle aud gun positions bo constructed 
which offer good cover It Is wise to place part of tin 
nrtlllery with the general reserve But when so placed 



Corrected diagram of sIlMflona tn War Game VII, at (A) 10 JO P M. and 
(B) 5 40 A M. 

lowing to an error on the part of our engraver the situations depitted on pope 453 
our issue of April £Qth 1010 uere misplaced on the map The comet positions are here 


first of nil of providing tin best opportunllv foi * ffo< 
tive fire Se<ondI\ tlnv should have good luu i and 
coui'onlment to the d< fuah rs ready means of tom 
munkatlon for (lie HUpi>nrto and ineuiiH of supply of 
ammunition food and wider Tho control, If isiHslblc 
should Is* hy means of the (< h phone 

IliU tops are not Ideal plaus foi trenches It Is true 
that they provide easy cotmumiUullon to the rcui but 
they are too » x^med and are verv seldom found w lihout 
dead spaces on their front that Is, sent Ions wbbh van 
not 1h» hvv opt by fire from the trow Ins Tmuhes 
located at the foot of the slope are ta dcr to < unreal 
nnd allow a good grazing fire over the whole fore¬ 
ground 

Concealed mipiJortlng trenches for surprise fire* 
which arc not to 1m used uutil a favorable moment 
arrives are of gnmt lnijMirtnnce. 

The In m lies for the reserve slmuld be deep 
and prov Wled vv 1th communicating trenches for ap¬ 
proach to the firing lint 

It is wise to preimre emplacements for 
the guns to be used when the offensive Is 
taken up 

With these considerations of the general 
principles of the preparation of a defen 
hlvi [xmltion we can return to the Red de- 
1iulum.nl commanded hy (Jeneral O south 
of lottstown mid follow the resultB of his 
oilers for taking up a defensive post 
Lion 

To make the situation as clear ns pos 
slble, we shall go to the tower of the Uty 
Hall from which observation point a 
good view can be bad over all tho level 
country 


with the reserve, a position in observation should t>e 
selwted so that It wav take Its part In tin combat 
without need of change Every available minute 
should be utilized to strengthen the defensive line 
The stronger tho artificial protective features, the 
smaller will be the number of men required to 
hold it 

Tho lino of I reaches need not necessarily be n eon 
tinuous line On an umun or broktn ground this line 
would l>e far from a continuous or straight line. It 
would be rather a series of supi>ortitig jmlntu following 
a general line. 

In pnparing a defensive position the main Idea 
should be to Improve the field of fire Distances should 
be measured to furnish accurate fungi's marks for 
such ranges should be established on the field and tho 
defending troops should familiarize themselves with 
Iheso murks so that they may make ready ubo of 
them 

The trenches should be constructed with the view, 
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Sksfek of Rsd 4*ta«Ive posftta 


1—Tlrtif tnaehM. B-^-Conunontesting trench* C —Cover trenches, for supports. D —Oenrnl roeervs 
for flank protection, P -*Artillery portions, 0—Advanced trencher 


A Dtfenilvt Position In tho Making 
ZJg? u Raportad by an Ey. WitnaM 

“ I reached the highest window In the 
tower of the City Hull at Pot totem n at 4 00 PM. 
Tlu country to the aouth aud southeast was spread 
out before us ns flat as a map It was as peaceful 
and calm «n n Hummer day But suddenly it changed 
and unusual activities were In evidence Many small 
bodies of troojm moved eastward, their starting point 
seeming to l>c the amnll wooded section on the road 
south of the railway crossing On the main road to 
IsorrisvUIe, a troop of cavalry trotted aloug while 
another emerged from the eastern section of the town. 
The advance Mmrd and some patrols preceded this 
last troop across (he fields and soon overtook the ant¬ 
like Infanlrv patrols 

* Bv 4 tu PM, the whole southern section was 
humming with busy workmen Kverv thing whh <haotlc 
at first but tlu longer I watched, the more I realized 
that the military organization was working with a most 
efficient sysU m 

The Imttnllons marched out and were ha’tcd at their 
ulloted places, urniB were stacked and equipment was 
pluccd on the ground, lhen 
Bpndes and pl<ks were 
brought out Officers on 
horseback and on foot wero 
busy taking measurements, 
pointing hither aud thither 
and giving directions Then, 
uh the roili/nflnu iaim to 
rm I saw Unit these tioops 
were construitlng n long 
dlt<h which slretdicd from 
the Nebamlny Bridge to the 
Creek 1 uu south of tho 
Cmk, around tho Manor 
House sous soldi* rs were 
working 

The nrlllhry, minds ring 
eight or nine guns rode 
out to Ash Jim nnd the 
urtilh rynu ti be*,nti to dig 
under the shade trees be¬ 
hind (he Inn 
“ A mov i uu nt attracted 
my eye nnd for tho first 
time I saw some engineers 
at work near the first bridge 
that crossed ConeHtoga Creek 

«| M m »"° ve the ‘ ,wa,u Py 

(Vonttuded on pugs 515) 
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A Survivor’s Impressions of the “Sussex” Disaster and Obser¬ 
vations in London and Petrograd. 

By Edward H Huxley 


T HE Journey which was Interrupted by the torprdo- 
lug of the * Nu**cx was commenced in Jannurj 
end wna Intended to be of not more than hIx to eight 
weeks’ duration, lwludtug visits to England France, 
Spain and Portugal It wus later txUuded to lmlude 
Russia and the developnw*ntn w tilth omirrttl hooii afti r 
my arrival tu London me to lake tin Russian 

trip firm postponing the trip to tin woHtiro mntlneiitHl 
Countries until later Tin trip to Russia which wiih 
thought to premMit greater daugei than Iho Imlnnco of 
the trip, was without especial incident tew ships 
were In sight at any time In the passage of the North 
Sen from Newcastle to Ihivn and no war nlilp^t 
From Bergen the Journo continued a la < hrlHtlana and 
Stockholm to Potiograd all hv rail the onlv entrance 
to Russia now uvnllnble from the west being from the 
Swedish froutkr town of IlnpHruudii to the Finnish 
frontier town of loinlo hoth located at the extreme 
north end of the Uulf of Bothnia, thence south and 
soutUenHt through Mnluud to Petrograd At Ilapu 
rHilda the entrance Into Finland we were 
from enrly morning until after seven 
o dock at night undergoing the various 
examinations All luggage and each pass 
pent were rigidly examined both by the 
CUHtoms ottlclals and by the military nu 
thorltles 

Ihere Is a more or loss noticeable dlf 
ference between conditions at T/ondon 
and those at Petrograd Aside from the 
darkness of the cltj of Loudon at night 
there Is llttlo evidence of an abnormal 
condition other thnu the great number of 
officers and soldiers in uniform constant]} 
in evidence Business in the City npinjurs 
to go on about as usual, and the streets 
are crowded with pedestrians and vebl 
vies At night the theaters are well put 
roiilml as are the restaurants and caffs 
and everyone seems cheerful nnd Imppv 
The gieat number of officers In the le* 
tuuruuls, tuffs aud theaters at night is 
easily nnd legitimately mnnuntwl for us 
they aro all officers from the front on 
two to four da}» f leave, aud uro entitled 
to all the pleasure that the> can crowd 
Into that time One seldom boos the same face twice 
In Tetrograd while some of the theaters arc ojien the 
life In the restaurants aud taf^s la greatly changed, 
the} must c lose not later than 11 »> dock and are usu 
ally not more than half or a third full, and there 
appears to he a complete nbscuu of ga> social life 
Prohibition of wine and spirits is as complete as it 
ever can be, nnd there is a spirit of dogged earnestness 
which Is esi>eUall} nolle*able to those who bate visited 
Russia In pome times aud seen the completeness with 
which the Russian gives himself over to pursuits of 
pleasure. Ihe River Neva 
fro ten ovor and deeply eov 
tired with snow has been 
transformed into u buttle' 
field, with suow forts and 
trenches, and recruits ore 
constantly being drilled, 
preparatory to leaving for 
the front, most of the open 
squares of the Ut> are also 
filled with troops at some 
time during the day, all be¬ 
ing carefully prepared to 
fight They are splendid, 
stalwart specimens hud well 
equipi* d The most serious 
problem In Russia to-day is 
that of transportation Tht 
Guv eminent and the bus! 
ness nun are sndly in need 
of material of nil kinds lull 
It is diflUult and at times 
Impossible to trnnsiKvrt the 
^gtxids lhe d«> I departed 
was tlu first due for a 
month that Uteri had btsii 
pnw* ngt r traffic between 
Mosi'ow aud I’ltmgrml tlu 
linos being whollj given 
over to the trau*i>nriation 
of freight Archangel is in 
an iudeecrlbabl# condition 
freight is stacked up for 


W E fowmend to the careful attention of our 
readerg the following impression* of a survivor 
of the * Sussex and his pot tonal impressions of the 
situation in Europe Mr Huxley's long business ex* 
pu'imiC and his position as President of the United 
8tat<s Rubber Report Company which hate brought 
him into close touch i cilh leading men in the com¬ 
mercial life of Europe, lend special authority to 
this illuminating arffcJe—E ditoju 


miles, with little prospect of relief, and the railroad Is 
congested bo}ond am thing that we can conceive from 
exigence In America It is hoped that the new port 
of Kola will afford some relief but it will he some 
time before this Is available Ihere is no direct rail 
toad from Archangel to I'etrogrnd freight passing 
south until It Joins the trans ^Iberian railroad at 
^ ologda whence It goes westward to Petrograd The 


Government is working actively to relieve these eondi 
tlons but until entrance can be obtained from the 
south there must always be a more or less unsatlsfae 
tory condition There is a great shortage of coal, nnd 
one of the largest Industrial toneerns tbo Russian 
American Rubber Co, Is burning dally the product of 
over four turee of timberlnml all of the trees being 
of full growth Prices are somewhat, but not mate¬ 
rially, higher than In normal times 
The sentiment In Sweden, particularly in Stockholm 
among the business men, appears to be undergoing a 


chants. Early In the year there was scarcely anyone 
who was not confident of the ultimate success of the 
German arms The campaign at Verdun, In conjunc¬ 
tion with the general trend of events since the fl^st of 
the year, has seemed to shake the faith of Sweden In 
Germany, and a feeling Is manifesting Itself that per¬ 
haps after all German organisation may not be Im¬ 
pregnable, The sentiment In Sweden, however, must 
always be considered In the light of the hereditary 
enmity between Russia and Sweden existing for hun¬ 
dreds of years. Sweden, It should be said, la propt 
ing greatly commercially by the sale of lta products to 
Germany, but Is rigidly maintaining its prohibition of 
export of many lines of goods. 

The return to England was accompanied by the same 
vexatious delays, as travel In England Itself nowadays 
Is surrounded by more difficulties and formalities than 
was ever the case In Russia In peace times. The exit 
from and entrance Into England may only be effected 
after rigid examination and the compliance with many 
formal I ties Somewhat more shipping 

was observed on the return trip, inclnd 
ing more war vessels, one of which was 
a British submarine, seen Just at the 
entrance to Newcastle harbor Once the 
formalltlea are passed, however, travel 
Ing in England la more expeditious than 
In other countries. The same dogged de¬ 
termination that one would expect and 
that one observes in Petrograd Is present 
in England, and there is no thought but 
of ultimate victory, and all plans are 
being laid to that end While total pro¬ 
hibition of spirits does not yet exist, 
there is the most rigid curtailment of the 
consumption of spirits und only from 
J2 to 2 aud from « 80 to 0 may pur 
<. liases of wine and spirits be made, aud 
even then they must he consumed within 
half an hour after the time of closing 
aud all f restaurants must be cloaod at 
midnight 

The departure from London for the 
c msa-chanuel trip was on Friday, the 
24th of March, at 9 30 AJM, from Char 
Ing Cross Station The time of departure 
is changed with each trip, there being three crossings 
per week, and the train on the previous Wednesday 
had departed at 8 o clock at night The time of de 
parturo nmy be ascertained only by personal applica 
tion at the station, the object of course being to 
render the time of actual crossing unknown and dlf 
ferent each time The formalities at Folkestone being 
finished, the ship was boarded and jwceeded on sched 
ule, at,l 30 PM, out of the Uarbort passing a troop 
transport crowded with Tommies, *jvbo exchanged 
cheers with us as we went by The *ay was delight 
ful, sunny, warm aud with 
a smooth sea All went well 
for an hour and a half, un 
til 3 o’clock. The vessel 
passed an enormous number 
of ships of all kinds, either 
steaming or anchored, and 
this rendered all the more 
conspicuous the total ab¬ 
sence of shipping later, when 
we moot needed assistance 
The explosion occurred with¬ 
out warning of any kind, at 
8 o'clock in the afternoon, 
and was of such a violent 
nature as to completely de¬ 
stroy and carry away the 
entire forward third of the 
ship, and It seemed that 
the remainder must Soon 
sink qpfo disappear There 
were tlx lifeboats only. The 
first boat to be filled and 
lowered was overturned Im¬ 
mediately upon reaching the 
water, and moot of the ob- 
wpatftwere drowned, a few 
out of possibly 
ftre or thirty cUmhtef *n 
top of the o vert y ped boat 
second sad Tkfrfl** 
*wiy satay with ttrtf m 
***** bosjrtw* * 




0«rt*«y U lUuMrnlwI l*>*4<*» N.wt 

Survivors on the bottom of an overturned Ueboat 











SCIENTIFIC AMERICAN 


511 




1 »i 

<rtttft # «o64 perthm were women. The 
rtmft vmosaworthy end wu 
gfaWiwWlfr Tail Atth tot away with only 
firii or the men to her, and the sixth 
Ogata went oft well loaded All of the 
boats l o oke d and required constant ball- 

to* 

After all the boats had gone It re* 
for the rest of us who were still 
on board the hulk to determine what 
should be done, As the ship, even though 
SO grievously damaged, had not imme¬ 
diately sunk, it ftpiteared to me Improb¬ 
able that she would sink suddenly, and 
that She might Indeed remain afloat 1 
watched a spot on the outside of the 
ship near the water carefully for ten min¬ 
utes and found that there was no evl 
dance of settling 1 assumed, therefore 
that Immediate action was not neeessari 
and that sufficient warning would appear 
to give opportunity of swimming for It 
If that became necessar} In company 
With two or three other Americana who 
had been uninjured, we all gave our at 
tentton to those who most needed It, and, 
unfortunately, there were only too man> 
Ws worked for some time in the wreck 
age In the forward part of the boat and 
succeeded In digging out five grievously 



Souvenirs of the Great War 

A Berlin bread card (Brotkarte) A Rniaex ticket that wn» never given up on lauding 
Ruwlan ftOkopik paper roomy Obvenw and reverse of a Uerman ft pfennig iron <<un 
Buaalau postage stamp, with notification printed on back making It legal tender V (,er 

roan pamr mark 


wounded men and two women These we 
made ns comfortable ns might lie, ul 
though Uu fact Unit tin re was no mulloul 
limn unions the passeiigprn uiul tlmt wo 
louUl ilnd no nndieul stores wadi Hie 
work of rtlUf Huim w 1mt <11 till u11 and in 
mbquuti I hi dicks were found with 
wutir and ilt hrls ns a riHiilt of tin e\ 
plosion and nil of tin wounded fmwnrd 
had to 1 m lull idled with i_i<**iL dltlliiiltj 
and, unfortimuU I\ with Hit], riuml for 
their comiort The pi tin ipnl thing whs 
to git tin m uii to the <l< ( k and to wrap 
tin in up ho l hi \ miklil lie w ai m Vfti r uu 
hour a iiion or Uss ntft» in 1 i vinnmiition 
of Uu Hhip Inning tnl on plan h w is 
announml Hut tin danger of winking was 
it mote anil tin thru lirelwntH mu* r* 
called and th* passingim again ml in on 
hoard, tliis nnfoiUinnt* li hi ing luidu m 
(njnpanlod h> soim loss of llf< It would 
appear that limm ot the ntthers and moist 
of the crew of the ship were destmml In 
the explosion and the bulk of tin woik 
of rescue w us iloiu In the pass* ng* in Vt 
no tlmo did I see uu officer of the ship 
dim ting the work Ilad It Iwen realised 
ut first tlmt the ufter part of the vessel 
would continue to float, the most serious 

{Concluded on page 514) 



Tbs voluntssr Patrol Squadron running In the teeth of a snowstorm 

The Patrol Squadron 

Privately Owned Motor Boats Pledged to National Defense 


I N our Issue of January 1, lfilfl, we 
showed a sketch of the proposed boats 
of the first Volunteer Patrol Hquadrou 
Since that time fl\e of these boats have 
been placed In commission, and Ip both 
speed and seaworthiness they have more 
than come up to the requirements do- 
cided upon by their owners when the 
question of design was submitted to Mr 
A. Lorlng Swaspy, a well known Boston 
naval architect, who designed these boats 
On May 1st decretory Daniels Issued a 
circular letter addressed to the owners 
of yachts and motor boats, in which he 
states that the Navy Department l« de 
strous of mobilising for the purposes of 
defense the privately-owned yachts and 
motor boats of this country which, in 
construction and speed, would fulfill the 
requirements of patrol service. 

The Secretary further states that It 
would be highly desirable to have a large fleet of motor 
boats, similar In design, which, In case of necessity, 
could be Immediately employed for patrol service Tills 
announcement of the Navy Department's policy towards 
motor boats was anticipated by a number of public- 
spirited men, tfho decided to Inaugurate a movement 
for the defense of this country against hostile attack, 
and they decided to build several boats of one design 
which could be employed as patrol boats In case of 




x*«ai4««»Nr 


Part of the flotilla tied up at the dock 

necessity Accordingly a moioment was started mid 
an organisation formed, which 1 b known as the Patrol 
Squadron, and a fleet of five boats was built as a 
nucleus, as well as for the purpose of demonstrating 
the usefulness of boato of this character 
On Friday, April 28, lOlfl, Assistant Secretary of the 
Navy, FYanklln T> Roosevelt, who has been the father 
and moving spirit of this project, thsjiected the Falrol 
Squadron In Boston harbor, and was extremely pleased 
at the speed of the boats and the way in which they 
could be maneuvered while runnlug at full speed The 
boats themselves are primarily adapted for use In con 
Wh-tlon with the patrolling of the coast and harbors 
to prevent hostile attack by submarines, as well aa In 
assisting their own submarines, acting as dispatch boats 
and patrolling mine fields. Kadi boat 1 b approximate!} 
40 feet over an, with an 8 foot 0 inch lieam and a no 
Inch draft They are equipped with 33fi b p. engines 
which give them a speed, approximately, of 27 miles 
per hour Their owners have hod them so constructed 
that in case of necessity a larger engine can be in 
stalled* so that a speed of over 30 miles per hoar can 
be attained. These boats have been tried out In a 
heavy trta» ahd they were found to be very seaworthy 
Each boat is equipped with wireless having a sending 
radios of about 100 miles, and each one will mount a 


onc-poundor rapid fire gun for ofTeuslie 
work agnluHt submarine*. The boats 
theniBehes have ample room for the ac- 
connnodation of a crew of four nun In 
lime of pence nnd six men In time of 
war At the present time each boat has 
n crew consisting of a lieutenant, two 
signalmen om being a wireless expert, 
and an engineer 

The columnnder of tho Squadron Is Mr 
siuurt Davis of Southampton 1 T and 
in addition then Is a Squadron Quarter 
master a Squadron Surgeon und a Super 
i Islug V nglneer 

I In re will ht a prni lli't < raise In June, 
and from spphmhtr ^th to 32th the 
Squadron t xi>ectN to Join In mnnemers 
undir war conditions iu conjunction 
w it U the ha ttliwli lps and ollu r i essels 
which Imie been assigned bj the \it\i lV 
partment In constitute tin training tlei I It 
should lie mentioned that thiHe stmmUi little i raft 
w111 imve a cruising rndius of seii rnl hundred 
miles without refilling their fuel tanks Jurther 
more, the plans and HpeUfh-UtloiiH of these ln>ats 
were wubmltted to tho Bureau of Construction and 
Repair him! weri approved and (udorsci] hv Uu 
Burtau lhij are Himilfli it will Lm notnl I*> thi 
patrol boats which arcs doing nuth excellent strvhe 
In European waters 



Bonking on a sharp tarn 
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The Trend of American 
Aeronautics Toward 
Giant Aircraft 

P HF VIOIJH to the war 
Ameren bulldtiH of air 
craft, despite tbelr small 
numbers and the lack of cn 
courage meat both from tho 
Govtrmneut and the general 
public, had net a now mark 
in the form of the Amir 
ica," the tl>lng hunt with 

wlilth the traiuuitlantlc Front view of the Cn 

flight wan to bo undertaken 
had Eurejiw renminbi at 

peact Hut the* “Anurlcn” \mih a mdqm ln«tnn<'e, 
otlurnlae, tho AirnrhanH left to their I'urujxan < on 
frens tho ta«k of devolojilng the inultlple-onglncd 
aeroplane of lurae proport lorn 

Hinro tin uur, hov\i\*r, tin iieeosRHr\ Impetus has 
been given the American aeronaut leal industry The 
demand of the fighting luuntrliH for larger and more 
powerful aoroplnmM nud hjdro-ar roplum.8 Hum boon 
heard and nnswued not onlj In Euiope but In VimrUa 
an well The riHUlt Ihih naturally ImhU the ap)H*arunee 
of a numbir of sucu-wful ma< him h of great i>ower, 
alxo and lifting input H\ 

The tirwt of the giant thing boats built 
by turtlHH and known as the Sujar 
Amu left" rcreited Un Initial tent tit New 
port News on April 2U b Two flights 
wtro made with the marhine carrying 
eight JK THODH 

As might be KUpimsid from its name, 
the Hui* r Amerlcn ’ t\ po < Ion* ly fol 
lows the lines of the first “America” 
which was develop'd two years u^o Tho 
body of the prisent Oi* Is marly 40 feet 
over all The upi»er wings have a spread 
of 80 feet, and two ICMMiortu. power en 
glnes each weighing ubout 500 pounds 
propel the mae bine through the ulr at u 
speed of alwut IK) mllea per hour The 
pilot sits In the rear, will in hack of the 
wings the passengers oil the othir baud, Curtis* fl 
sit In a cockpit will up towards the front 
Of the boat bodj Hmuim of the large 
surfaeo whfih tlu fuselagi offers to side 
winds and tpiHts It will he noted In the 
aecnwpan> log Illustrations that two hiuhU 
verthal wings or fins have l**en placed 
on the upper wing ostensibly to prevent 
side drifting Tlu sturd> construe t Um of 
the entire maihlni is to lie admired ami 
commmdod, one cousphuouN Instance N 
found in the method of moulding the 
Htablllxtng planes on stout outri^geis 
The hydroplane mimber of the craft is 
V shaped and provided with side fins fo 
facilitate leaving the nurfaee of the water 
It is estimated thut the usiful load that 
can be carried by the “ Super America " 
flying IwHt is 2 N00 to 3 000 ]K)UUds 
The craft tested at Ntttpoit News wa^ cwV* uaeu 
held out of a consignment for the Hrltlsh »jhe j, 

government and prewnted to the Coast 
Guard with tho personal compliments of 
tho designer and manufacturer, Glenn II Curtiss It 
la repoited that the prisent plans of Ihi Coast Guard 
are to Install a powerful wireless sit on the t raft with 
a view to using it as a patrol in secklug and reporting 
derelicts by radio It is believed that the fijlngbnut 
will be cither Hbli to destiny thi wreckN or stHiid by 
even on u rough sc a while summoning iiSHlstauce 
Turning our attention from the water to the land, it 
Is learned that a large and jniwirful aeroplane has 
recently 1 mh*u tewlod at SuuU}\aU, Oallf under the 
pilotage of Hoy Francis The spriad of the upper wing 
Is 72 fnt, while the overall length of the machine U 
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Front view of the Curtiss ** Super-America *' flying-boat during the recent trial flight* g t Newport New*, 
In which eight passenger* were carried with ease 

a mdqm lnstan<*e, 40 feet The machine, which weighs alwrot two ton* A.D , and discusses 

heir burupenn ion and is propelled by two 120 horse-power euglnes, can ture, which is be! 

lie multlple-englned carrj nine or ten passengers The valuable leetur 

The new aeroplane pri*seiit» many novelties In con tions from Atoms a 

0 RRHr\ Impetus has structlon according to the accompanying illustration*, i**U*. Ancient M( 

hid industry The Perhaps the fmemost of these is the peculiar mtthod ancient history of 

or larger anil more of mounting the twin engtms Instead of lncorporat system of irrigation 

roplanes him been lug the engines into tho structure of tho aircraft, as Is one of great feitili 

iope but In VimrUa usually the practice, the builder of the present ma bv a map The Da 

mm n the npiHmrunce chine has plural them well in front of the planes, on a time regarded almi 

ii h of great |*>wer, sort of bracket construction lu the absence of details being regularly cul 

concerning tho tests and in view of the fact that the roots, which have i 
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It 1* Stated, efld has bWft t|P 
spected by Ctorertnueot erf- 
fleer*. It U to bo shipped to 
Ban. Diego, Oaltt, in the 
near future* 

Current flflp fl lgm tt rt 

T HE Sun Temple in Mesa 
Verde Park, in the cur¬ 
rent Issue of the Scnwnno 
American BtrmsMExr, No, 
2106, for May IStta, describee 
and illustrate* some recently 

t* at Newport N.w* T^L”T * ****1 
dent cliff dwellers that 

date* possibly back to 1800 
A.D, and discusses tho possible purpose of this struc¬ 
ture, which is being restored by the Government 
The valuable lectures by Sir J J Thomson on Radia¬ 
tions from Atoms and Electrons are continued In this 
Issue. Ancient Mwpotamia tolls something of the 
ancient history of tho region about Bagdad, and the 
system of irrigation canals that once made this country 
one of great feitility and riches. It la accompanied 
bv a map The Dandelion tells of a plant for a long 
time regarded almost as a weed, bat which Is now 
being regularly cultivated both for Its tops and Its 
roots, which have a medicinal value The article is 
illustrated Food Economics considers the 
question of human sustenance as eug 
gentcil by war time conditions. In The 
Future of Ship Propulsion a comparison 
Is made of various systems of power and 
the arrangements of propellers The ar¬ 
ticle on Great Electro M a pacts Is con 
eluded Other Interesting matter Includes 
tfftoul Watir Cora?# A otes on riant 
Chemistry Aeroplane Stability, Trans 
parent y of the Atmosphere In Central 
Australia, und a number of shorter 
articles. 




Curtiss flying-boat of the M Super-America ” type, presented to the Coast Guard 
by the well-known American aircraft builder 
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C^-yrifhl U«wl*rwood * UwHrwt-d 

The twin engines of the huge battle cruiser, shewing the peculiar bracket 
mounting of the power plants 


machine ha* not jet been tried out in actual service* 
it would be little short of speculation to criticise the 
mounting of the engines, whkh appears to be unsatls- 
factory as Judged by present aeronautic practice The 
ailerons are also of a novel design in that they ore of 
the biplane tvpe which reudls to mind those used on 
pioneer machines Taken as a whole, the aircraft does 
not appear to possess the sturdinitm that would be ex 
pceted In a machine of such ambitious proportions. 

The successes attending the use of the new aeroplane 
in actual service will be followed with great interest 
Tho craft is Luteuded as a battle cruiser for the Arm>, 


The Tractor with Drive Wheel in 
the Furrow 

I N our issue of April 8, 1915, we pub¬ 
lished an article on the small farm 
trai tor, In which the following statement 
appears * In the design of one tractor 
the drive wheel runs in the furrow and, 
undoubtedly, creates a hard pan similar 
to the shnre hard pan formed by one 
horse's feet and the plow share n It now 
appears that the Bull Tractor Company, 
of Minneapolis, Minn, waa at that time 
tho only company manufacturing a tractor 
of this design, and that It emphasised this 
exclusive feature 

This company has filed with us the 
originals of a large mimber of voluntary 
testimonial letters and copies of several 
hundred letters from owners of Its trac¬ 
tors that came in reply to an investigation 
following our publication of the above 
quoted statement They offer overwhelm 
lug evidence that the Bull wheel running 
•acket In the furrow does not pack the ground, 

hut quite the contrary, as the wheel, being 
equlp]>ed with long spade lug* from 8% 
to 5 Inches In length, acts as a subsoller—in fact 
many owners of these tractors state that they have 
dispensed with their subsoiling device 
After reading this evidence, we are convinced 
that the author of our article was in error In making 
the statement referred to, and we are pleased to take 
this opportunity of correcting the false Impression that 
may have been created by it 
It always has been and always will be the policy of 
the Scnamno America* to give a square deal, and if 
an unintentional wrong has been done, we are pleased 
to correct it 
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Huge, twin-engfaked biplane of the battle-cruiser type built fa Caflfonla aid Intended hr the United fl u te s An*j. Ii 
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Inventions New and Interesting 

Simple Patent Law; Patent Office News, Notes on Trademarks 


How Mucfainary la Replacing the Homan 
Eha w t in Book Binding 
By G T CarU«i 

WTljWE would our ffiamlfathers think If they could 
W 00 complete copies of a 1,000-pngo 

maguiine, the signatures or iertlons collated in p— 
the proper position# and wire stitched, the cover 
glued on, and all stacked ready for bundling, 
turned out every minute? Yet the night i* a 
common one In the modern periodical and 
catalogue bindery, where machines known an 
gatherers are doing much towards reducing 
still further the human element In the manu 
facture of printed matter 
A representative gathering machine is 66 
feet long, weighs 16,670 pounds, and is built to 
accommodate pages of printed matter ranging 
7 by 10, 0 by 12, and 10 b) 14 im hca> and for 
any number of sections, whhh arc known In 
the parlance of the trade os “ signatures M or 
M forms,” desired. Forty feet of the machines 
total length Is devoted to tho actual gathering 
of the signatures Thirty six eomjtartminta 
are provided for extra large magartues or 
catalogues 

Magsaines, pamphlets, catalogues, and Innika 
can be gathered, glued and wire Htltcbed on 
the gatherer , and the number of girls required 
to feed the signatures is gov erned by the uum 
her of signatures or forma of the book* being 
bound The signatures are stacked in the FmJ i 
compartments ami < an be replenlslu'd by pine the f ( 
Jng a further supply on top of the Htuek w 1th 
out stopping the machine In the gatherer that wan 
examined by the author some four tight, fdxtei u and 
thirty two puge forms, together with single sheets of 
colored plates, were being bound up 
One girl Is inquired to feed ever) six compartments 
with the proper signatures, also n male operator and 
one assistant for the entire machine Sometimes the 
girl feeder phlces the wroDg signatures in a eoiuimrt 
ment, but where the human twlng l» liable to error the 
mechanism of tho gatherer is not, for at tho moment 
the incorrect signatures reach the haudllke members oi 
grippers, tho machine Instantly stops A line of 36 
of these grippers extends over the 40 feot of the gather 
iug end of the machine, one gripper fating each sig 
nature compartment, and these same grippers <au be 
used for any sbsed signatures by adjusting the fingers 
at their free end Ko lino Is the adjustment of these 
Auger# that an extra shcad of tissue paper will stop 
the entire 66 feet of machinery The delicate adjust 
ment i* effected by the centering of a piece of hardened 
steel pawing through a measured space If the slgna 
ture grasped is of the correct sl*e to <-oiifonn to the 
original setting, all is well but if the signature deviates 
even to the slightest extent from the netting of the 
grippers, the hardened steel piece is raised and hits a 
throw off arrangmeut which in turn throws out the 
main driving clutch and release* a powerful friction 
brake. A# mam as the correct signatures arc placed in the 
section at fault, tho nwchine can he instuutly restarted 
A suction pump oi»eruted by the machine forms part 
of the oqulpment It i* provided with brunches that 
connect with each signature eouipnrtaieut At the 
proper moment the suction pipe at ouch compurt incut 
sucks Into convenient position the bottom signature as 
the humanlike grippers draw the correct 
signatures from the various compartments 
and deposit them in a steel trough running 
parallel to them. Along the bottom of tho 
trough moves a conveyor, which l» timed 
to receWo the various signatures at the 
pro par period so as to insure the pages 
running concurrently 
As the complete set of signature* reach 
tktt sod o< the trough, they arc gripped 
and turned on their backs, the long way 
down* and enter a sleeve which squares 
oar Jw them so that they will bo ready 
0 ttctlre the Wte stitches which are to 
^hem {together The wire stitching 
*****to A deUcAto Jdeoe of am 
«teri wife Is driwu from a large 
tktough a stapling machine, 
gripped in a vise operated 
The wfco, which has 
stapico, is forced through 

* *• ***** 


Tlte book, which In now assembled but still links a 
cover, continues on Its Journey, arriving ut an elei 
tricully heated pot of elastic glue. Fixed in t i« renter 
of the gluo pot Is a brass wheel knurled on Its outer 



Fitd view of a gathering and covering machine which automatically gathers 
the forma, binds and covers them to form a complete book or periodical 

was circumference and revolving In the opfioslte direction flu 
i ami to that in which the book is traveling the wheel Is oiterii 
U of mounted just high enough to Impart a thin but milform deslri 



A reproducing lathe In which a piece of wood is 
property formed to eomwpond with a plaster cast 



8mm 1» M Am trim artificial Bmb work-shop in Baited, showing how the 
BtohsnM fitted to the w ea rers 


< nit of but glin ON tin lux K nlk« of Hu f >rinn \\n 
book is now nmh to n i, i Hint part ol tin (spiljiuuuL 
known an Hit covering inmhlnt 

llu muring mm him Ih ovulshupid and N sup 
plletl with a nunila i id u mn that m l/i 
the books and ki* p tin Ir Imus < lose il mid 111 
an irut position rmih to rodu tin um r 
that Is In Ink imtoinaih nil) fed fiom a largi 
pile lit tlu cxlrtme npjmsltc did to Hu gmli 
tilnk nietlmnlHin i In iowih art drawn fiom 
tlu bottom of the pllt nnd mm mil In virv 
much tlu same wuv us Hu slknuhms In Hn 
kiitlu ri r on a ntt 1 1 toim voi and limed to 
itilth tin nmh r dill of tilth hook the nit) 
unnt tlu luttir him imlvid Its iniiHiik of 
kbit If thioukh anv fault (jf tlu mechanism 
iht tour for the honk has not been hmukht 
Into poHltlon the gluing wheel rtmains de- 
pitKMtl and allows tlu book to jwks ovir with 
oi t glue tlnribv Hiving the book and keeping 
the trnt k than and hi < ondittnu to t out Inue 
npcntlou '1 In untovtrtd book tan lull r la 
rt tumid to tla Hack alnad of Hu gluing 
wheil IVLuii the invtr 1ft In ]h>h1Uou a small 
tlk operattsl like a steam hamuur hut oulv 
working from unthnitnth gives th< cover a 
smart lap whhh prisms It llritilv 111 place At 
thi surni Instant the arms of tho oval shaiHil 
unit lug nun him ph k up the o\ i rlnpping 

- Hnvcs of the nmr nml i arrj the book to the 

ilhors fhuil ni, tlet or thin wonderful mechanism Tlu 
idlest completed IhioKs arc deposited In a neat pile 
ri mlv for bundling mid subsequent distribution 
The covulng machine (has not necessurllv have to be 
derated in conjunction with the gatherer proper If 
desired, a hopper tan he used to mtppl) man) and \arl 
ous siwsi tiooks to be lovcml Tlu books in some In 
stamxH may lie gathered by hand vet so remarkable I* 
the vi r^atilltv of the mexhanism that covers are reudll) 
applied to them The iwerlng muchlne mn also 1 m» 
emplovid In binding books without staples, mo thut they 
will open out fiat 

Manufacturing American Artificial Limbs in 
England 

By (J 8, Thomu 

P ill 10T S to 1014 the demand for artificial limb* in 
I nglnnd was small In (ompnrlson to the coiisumi)- 
tlon In lids tomdrv lids was no doubt due to tin 
betUr prelection for life and lluib pro\ khsl on the roll 
roads nml hi the various nmmifai Hiring and mining 
Industries lor tin He reasons the development of this 
Interesting and humane art was lather neglected and 
sm b firms as did iniunifni tun artificial limbs did so 
as a part of n gtmral surgim! suppl) hnslm^s Ati un 
wliile Vnurlca pnslund a umubi r <»f firms which lane 
si*chillyed on Huso urib h*s and lone ih m Injs d them 
to tlu highest point of pcrfuilon and fodav Amu 
h fin artltlc lal llnihs are n< kuovvhxlged to lie far nuperlor 
to all otlius 

When tlu present great lonfiht In J urom liegnn to 
get well midi r vvnv and the ensunltv Hh(m inuuntc*d 
hlglu r nml lilght r the Hi Itlsh go\i rmnuit formulntcd n 
plan foi liumiHlIutdv tuklokian of tin hit ge muni er of 
nun who had lost urms and kgs hi Isitth, hmHad of 
waiting until ihuix was declared To HuomplNli this 
result (omnlCHiint hospitals were established hi Hot. 

hamjilou Iiouso, Hot hauipton a sutairh of 
I oi Jon loaned hv < aptnlu W tlson and 
In Hour House an ndjoiuluk istnti 
loimdhv Air I r Worktvn of Vw \ork 
r l lu fori going imnMohixl hospitals ar< 
supjKjrtul partlv hv tin kuvcmunnt and 
jmrtlj h\ jirlvntt eoutril nitons Uio> ar< 
complitr lu ivmv dcliiil Tin ImsI med 
ini! ulhnllon ts supplied and iverv cvm 
venhnu toutrlhutlng to tin comfort nnd 
uUcrtalmm ut of the men is provided All 
sorts of amusemeuts an indulgisl hi and 
scIhmiIs have been estahllslusl for the pur 
jkjsi of tralulug thi men to hi* uino useful 
mcmls^rs of the communih instead of oh 
Ji*ts uf clmrlt) as has so often been the 
case lu tlu ]Misl Thi) are tmtglit steuog 
raphv tMH>kkis?idng nnd other light occu¬ 
pations whhh adapt lUnuseheH readily to 
their conditions, and an ernploj wont 
bureau find# positions for the men when 
they are discharged 
kow the As soon an a umn 1* able to be moved 

from the ha*o hospital at the front ho 
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1 b brought to one of these convalescent 
b«mpJtnlH hiuI kept there until be la pro¬ 
vide! with mi artificial leg or arm, as 
tho uisc ranv be, and is then either dli 
Umrgcd from sendee with a pension, or 
put Into clerical or other light work for 
tin A\nr Office 

To supply the necessary limbs, work 
simps hau boon ertxted In the hospital 
grounds and each limb Is made and fitted 
unth r the personal supervision of the 
authorities 

Naturallj the English manufacturers 
wore soon swamped by the unprccodmtcd 
demand and after careful Investigation 
several American firms *ere lmittnl to 
demonstrate their products At the con 
elusion of the Investigation, work shops 
were trectcd for several American firms 
and these are now supplying a large por 
lion of the limb*. 

The impro\ laed*wovk shops ari carefully 
coDHtrmded one-story structure h mid nr 
complete!} equipped wltli spin lull; do 
signed macbineiv, tools, jm\\«r and other 
requisites, They compline (omfortnhk 
measurlng and fitting rooms and lurgt 
convenient wood working and finishing 
■hops The limbs nrt UHUHlfy made in a 
rough state In all sIzch and nlirti»*H In the 
American shops and In tblH condition are 
known us 1 w tups, Idirge Block* of these 
setups «r* kt pt in London and they are 
constantly In lug HhfpjKHl from America 
After a man has i**eu measured a setup 
Is selected and this Is finished up to fit 
him. 

The fitting Is accomplished In several 
ways by different manufacturer*. The 
usual procedure 1b to take a plastic cast 
of the Btump or point of amputation and 
to shape the socket of a 1* g or arm to cor 
respond with tills cast In some Instances 
tills Is done by hand with the use of draw 
knives while In otbei Instances It Is ac¬ 
complished with tho use of a reproducing 
lathe Ihe latter Is an Interesting and 
novel machine which recehe# a block of 
wood In one basket or holder and tho 
plaster cast in another A roller coming 
in contact with the cast controls tho lat 
eral mo\emeut of a cutter mounted on a 
spindle, which reproduces the exact *hnp< 
of the cast in the wood In an absolutely 
accurate manner This fitting of the stump 
Into tho socket Is the most inqiortaiit 
phaso in the making of an artificial limb 
for unless the fit is absolutely right no , 
matter how good the re*t of tho construc¬ 
tion is, a man will he unable to wear the 
limb and It will l>e useless It follows that J 
the utmost care Is necessarj In tlila opera I 
tion and the greatest skill and Judgment 
must !»e exercised 

After the socket la completed, tho rest 
of the leg Is shaped up and adjusted to j 
the proper length It 1 b then cov ered with ! 
rawhide and enameled or varnished ns 
required 

Npt ihe leiiHl lmisutant part of tho 
manufacture of iirtiflrinl limbs Is tho selec 
tlon of the wood used This must be light 
and \ery tough, and of good straight 
groin lllgh willow and second growth 
hiekor) are mostly used Hnd tho must be 
thoroughly seasoned 14t rge trnct s of 
forest lands have been purchased and 
gangs of men nre busy cutting utid sen 
sonlng the timber 

Most of the work Is done in these 
factories by Americans who have been 
sent over for the purpose. This labor Is 
of a very high class and good wages 
an paid Great skill Is essential and It re¬ 
quire* 3 ear* of experience for a man to 
become really profit lent In this art. One 
lutuwlliig feature of the labor question 
Is that most of the men engaged are 
minus a limb themselves, and these men 
make flu workmen, for In studying 

tlulr mlHfortum tin\ lm\o come to nppre 
elate the oth« r fellow s trouble and give 
him the lanefU of tin Ir ifcrsonul expert 

lUCC 


Super-Zeppelins 

(Concluded from page 608) 

ten tons more than tho vensels of the 
predous typo Some weight may also 
have been saved through an Improved 
system of construction, as well a* by the 
new 200-horpe power engines which weigh 
only 8K0 jwjgttds, Instead of 965 pounds. 
On the btoM of the Above ratio a 83-ton 
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super Zeppelin carries a useful load of 
about 11 Mi tons—more than double the 
load the previous type was capable of 
lifting If such U the case, allowance for 
two tons of ammunition leaves nine and 
out half tonfl available fbr crew, ballast 
and fuel 

Thl Chicw — Of the two super-Zeppelins 
destroyed lately, the LZ-77 carried 15 men 
and the D15 whose crew was captured, 
two offi< erH and lfl men Supposing the 
latttr figure represents the war comple- 
iim nL of the largest »ui>er Zeppelin, It 
remains to be computed how thcHc IS raeu 
an dt tailed for navigating and fighting 

Tlu three engined passenger Zeppelins 
required a navigating personnel of nine 
nun distributed as follows the com 
inunder, two helmsmen and two mechanics 
In the front car (housing one engine) , 
and a chief engineer and three mechanics 
In thi rear car (housing two engines) 

Although a super Zeppelin mounts a 
tlilid engine astern, it might bo assumed 
thut the engine crew has not boon In 
creased, five mechanics and one engineer 
being quite sufficient for looking after 
four engines But In view of the super 
Zeppelin b long cruising radius a third 
helmsman might ha\e been added to tho 
crew, this would leave eight men, includ 
lug the lieutenant, for manning the bomb 
tut>e and the machine guns Six men are 
required for manning the latter, the re¬ 
maining two would then constitute the 
bomb-crew with the lieutenant as gunnery 
officer, and possibly, second In charge 
of navigation 

A complement of 18 officers and men 
represents a load of about one and one 
half tons, there uould then remain eight 
tons for ballast and fuel 

Tub Ballast -There are \ery good 
reasons for Inlievtng that the water bal 
last has been considerably ini Teased on 
the S3-ton airships Vessels of the provl 
ous (23 ton) type, whhh carried IMi tons 
of ballast, used to navigate at an altitude 
of 5,000 foot and hardly ever reached the 
0 000 feet mark, excepting trials, super 
/eppelJns, however, often reach an alti 
tmle of 10,000 feet and are currently seen 
navigating at 7,000 feet 

Whereas the buoyancy of a Zeppelin la 
Just sufficient to keep the vessel floating 
at a low level, great heights can be 
rtachiKl only through a combination of 
dynamic lift (expenditure of engine 
power) and of static lift, the latter being 
attained both through Jettisoning ballast 
and burning fuel, and in extreme cases, 
by a forced dropping of bomba. 

The question of ballast la one closelv 
allied with that of eowi>ensatlng losses of 
buoyancy at great heights. Lack of space 
unfortunately forbids a detailed discus 
sion of this subject, suffice It to say, that 
losses of buoyancy cannot be made up 
entirely by Jettlsoniug ballast and one 
might assume that some artifice, possibly 
a system of compensating ballooneta for 
each of the 20 or more gasbags > has been 
devised for remedying this defect on 
super Zeppelins 

Such a course should not be astonishing 
at all In view of the several airship* the 
Herman Navy lost In the North flea, for 
the sole reason that when they came down 
from a great height tho gns, after having 
expanded, contracted through the greater 
atmospheric pressure and proved insuf 
fl< lent for touring the necessary buoy 
ancy It was this phenomenon which 
caused the loss of L-3 and L-4, not to 
speak of others. 

Anyhow, one < an wifely assume that the 
ballast of a 83-ton vessel Is at least double 
that of the ante-bellum Zeppelin, say 
three tons, hut more probably four tons, 
leaving four tons available for the fuel 

Csuwirto Radius.—A s the fuel con 
sumption of the four-engine unit amounts 
to about 400 pounds per hour, four tons 
of fuel would keep the engines running 
foa about IB hours at full speed (55 
krona) and thus toure a cruising radius 
of 990 nautical mile*. The latter figure 
will possibly necessitate a reduction of, 
say 10 per cent, if allowance be made for 
the foAl burnt while climbing 

If It were feasible to run the vessel on 
the homeward journey (after she has bean 
lightened up through the expenditure of 
fuel, ballast and bombs), with two en¬ 


gines only, the radius of action might N 
somewhat Increased By using the 
formula 

Full speed 

Speed at x Power 
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one finds that by running with two en 
glues the airship would develop a speed of 
88 8 knots, which means a saving of 225 
pounds of fuel per hour and consequently 
an additional cruising radius of about 200 
nautical miles (9 hours at 05 knots 
496 nautical miles -f 18 hours at 88.8 
knots ■■ 698 nautical miles, total 1,193 
nautical miles) 

The accuracy of these figures, based on 
more or less plausible assumptions, can¬ 
not obviously be vouchsafed to & mile, 
still they seem to bear out pretty well In 
the light of the latest Zeppelins Incur 
slons, when some of the raiders went as 
far as Liverpool and Edinburgh 
Here It should be noted that the raiders 
which attacked these places, or at least 
their environs, were all reported as coitf 
iug from the East, i e , from across the 
North flea and not from the flouth, i. e, 
from Belgium, which means that they be¬ 
longed to some of the numerous ** airship- 
harbors" which dot the German coast 
from Toodem (In flchleswlg Holstein) to 
Eniden, on the Dutch frontier The dls 
tances between Tondern and Edinburgh 
(440 nautical miles) and between Emrten 
and Liverpool (400 nautical miles) would 
seem to bear out the assumed cruising 
radius of the super Zeppelin. 

As to the reason, why these vessels 
should choose a long and perilous journey 
neross the North flea rather than proceed 
from Belgium, one might argue that the 
latter courwe, while Incomparably shorter, 
has been now rendered exceedingly un 
pleasant to the Zeppelins through the 
vigilant activity of the Allies' airmen and 
anti aircraft guns ThiB the casualty list 
of the Zeppelins proves to the best satis¬ 
faction 

A Survivor’* Impressions of (he "Sus¬ 
sex” Disaster sod Observations 
in London and Petrograd 

{Concluded from page 811) 

loss of life might hate been prevented 
The foremast having been blowu awnv, 
Ihe tireless was out of commission for 
the time being but was later temporarily 
rigged up and the operator commenced to 
send, and so continued Apparently our 
signals were not caught for some time 
At the time of the explosion there was 
not n single ship in sight, which was 
most unusual, and, nstde from a sailing 
vessel which came in sight about 5 o’ploik 
and then disappeared there was no ship 
In sight until the first rescue ship came 
alongside, at quarter past eleven There 
was apimrently steam in one of the boilers 
all the time for after nightfall there were 
electric lights on the hulk, and as soon 
as dark fell rockets and bombs were con 
tlnunlly fired as signals of distress, but 
for some time there was no answer As 
much of aid and rescue as could be done 
hating been done before darkness, there 
was little to do after nightfall except 
to await a rescuing ship. A French patrol 
boat came in sight about 11 PAI and 
coming alongside, made fast and took off 
all of tho women except three and most 
of tho men leas lug perhaps fifty or sixty 
of us still on board, Including the wound 
ed After loading to her capacity she 
made off, giving place to a British des¬ 
troyer that made fast Immediately after 
her departure. At that time, however, 
about midnight, half a dozen vessels were 
In sight, Including two more destroyers 
that circled about the wreck within a 
diameter of half a mile to prevent further 
attack The destroyer put an officer and 
six seamen aboard the “Sussex” to di¬ 
rect the work of rescue. We first put the 
three women on the destroyer, then the 
wounded a most difficult and trying, task, 
and later all of us went over and deserted 
the 11 Shssex/’ only the dto on 

board. The destroyer made off jst 2 
o'clock and landed us all at Dover at 
abqut four, j 

The officers on board, the dfetroyef wtea 
most kind and fettdtous for onr cqmfeft, 
and trary thing that they pad wM ^riflWy, 


jpUos* at oer disposal. <9h* Wffit Wa** 
h ow ever, war to eetv&tee of 
their wpfc*on 4 b tong to to wounded, 
one of whom unfortunate toad on the 
trip to Dover to dtotoMb with 
whom I soe« teada friends, was tomeriy 
an engineer oft to V* & Batyloehip 
M Olympia * at the time she was the flag* 
ship of Admiral Dewey, end he was on 
her during the battle of If anils Bay, 
Upon arrival at Dover we Wot* shown 
every courtesy, even the unusual one of 
being permitted to deport from a pro¬ 
hibited area without the usual formal* 
itieo. We reached London about 10 
o clock. The cross-channel service being 
suspended for the time being, the trip to 
France was temporarily given up, as my 
trip having been already prolonged be¬ 
yond the original plan, the two to three 
weeks' delay which mutt occur If I should 
go to Paris could not be thought of 1 
therefore returned to New Tork upon the 
first available steamer, arriving by the 
” Bt. Paul " April 14th. 

That the destruction of the "Sussex” 
was accomplished by a torpedo appears 
to be beyond question, quite aside from 
the affidavits of those who. Including the 
captain of the ship, saw the torpedo ap¬ 
proach. The modern torpedo, especially 
that used by the Germans, Is more power¬ 
ful than the average mine, and It Is hard 
to conceive of a drifting mine which would 
accomplish damage to the extent of com 
pletely destroying and blowing off the en¬ 
tire forward third of a vessel of the else 
and weight of the ' Sussex,” a vessel of 
nearly 1.500 tone, strong and seaworthy 
The portion of the Channel, furthermore, 
where the explosion occurred Is not regu 
larly mined, aud there had been no 
weather sufficiently rough to cause mines 
to break adrift Again, the British mine, 
upon breaking adrift, becomes 1 nopern 
tlve. From these facts tho contention 
that the ship was destroyed by a torpedo 
appears to be clear, and that It could be 
other than a German torpedo is Incon¬ 
ceivable. I found a piece of the torpedo 
while working in the wreckage, the metal 
being bronze or similar alloy, whereas 
mine* nre constructed of iron or steel 
This again confirms the conclusion that 
it was a torpedo With nearly 500 souls 
on board and lifeboat accommodation for 
not to exceed 200, hod the ship sunk the 
disaster must have Inevitably been ac¬ 
companied by an almost complete loos of 
all lives on board. Had the torpedo also 
struck a little further aft and blown 
away the bulkhead which kept the ship 
afloat, the destruction must have been 
complete, and had the sea been running 
high It is doubtful If the vessel in her 
shattered condition, could have kept 
afloat That she did float appears to be 
due to a series of circumstances and 
conditions, any one of which having been 
different would have made the outcome at 
least doubtful 

On the following day, a tug having 
been sent out to search for the hulk of 
the “ Sussex ” and finding it. She was 
towed to the port of Boulogne and tied 
up, later being beached. I cannot speak 
too highly of the conduct of all the Atner 
leans on board. They all took on active 
part in the work of rescue, kept their 
nerve, and made xqe proud of bslng an 
American, and the fact that at least two 
were on their way to join the American 
Ambulance In Paris, both of whom were 
grievously wounded, cannot fall to Justify 
the feeling of friendliness with which 
the citizens of America are bald by to 
Antes. There should be mentioned 
among those working most heroically to 
Incessantly In the work of rescue a yodng 
Frenchwoman, secretary to a French 
business man who was killed, and who, 
entirely without tfaougtt of herself, con¬ 
stantly labored to aid and comfort to 
passengers. She had lost everything and 
was entirely without friends and ffiOtqsy 
She was ultimately taken t*> to bottft of 
an English business man, ond.ltoe em¬ 
ployment was toft# to to ffik tototf 
of an Amerioaa tommy** 
don. 

Ona dto to to* ta to*'**** 

toto* -- 

^ sifi "HU 



r 

• ISOAt NOTICES 


SCIENTIFIC AMERICAN 


fr 

\ Patents 

L ■ JS B s m 

wLlia a a t 


3t> £o«Jw co, j l mai ^ c « u 

*Unt protection for their 

•M«w ami Cvpvrtiku 
k rotesits kod For*)** Fat 


urttfrUtton^wli? Eera^tyVh^ 

to any inventor f«rnl*hlD» tu with a model 
or sketch and a brief description of the 
device in question. All oommunlcetiofu are 
etrtctlv ecmfttontUL Our Head Beok on 
Patents will be sent free oo request 

Ours U tbe Oldest arency fbr socurinf 
patent*. It wu established over seventy 

year* i|a 

All patent* secured through us are do- 
|mbe^wjthoiBt^cost to patentee in to* 
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Annual Subscription Rata* for the 
Scientific American Publication* 
Subscription one rear 93 00 
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flubsoriptioos for Foreign Count rim, one year 

postage prepaid 94.50 
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Tha Scientific American Public*tiona 
Srisnitflo American (sstobflshed 1845) 93 00 

Briantlflc Amsrloan Bupplsment (eeubliahed 
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lb* combined subscription rate* and rate* to foreign 
oountrUa, including Canada will be furnished 
upon application. 

Remit by postal or expnaa money order, bank 
draft or check 
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which had been entirely destroyed, ami 
In London itself one may And building* 
either pock-marked, damaged or entirely 
destroyed. I happened to be In Mau- 
i beater at the Midland Hotel at dinner 
when the raid of January 8Ut occurred 
Junt Booth of Manchester All the light* 
were extinguished upon news of the ai>- 
proach of the Zeppelins, as total dark 
ness Is the Rarest way to mislead the 
pilots. Upon news of a raid all railway 
tiaftic Is HtopjMil and lights ure e\tln 
guUhed and this has been the means of 
reducing to a minimum the damage done 
As the Zeppellus usually approach Lug 
land early in tin e\ cuing there Is time 
for warnings to he sent out and the usunl 
precautions taken 

Tn Stockholm I had some conversation 
with a pi urn I neat IubIikh* man of Ham 
burg and from him learned at find hand 
something of the conditions ami suntl 
meat In German) He in common with 
all other* appeared to he anxious for 
evidence* of sign* of ixnct and he inti 
mated that iuuu> things that Germany 
had lnHlsteil ui on euilv In the war might 
not he luHluted upon now There up 
pcared to he in his mind and ix>rlmps a 
reflection of the genernl sentiment of 
Hamburg business men, a feeling that 
there would he no question of indeuiiiitlcs 
on Germany's part in negotiating pence 
and ns the stagnant Uhh been made on 
I he part of Germany many times tlmt the 
cost of the war would not be uixm Gar 
many, it may be taken ns significant of 
a lessening In confidence lie said that 
the Zeppelin raids aud the lndiserimluaii 
attack upon unarmed dties and the do¬ 
st ruction of innocent live* was uot popu 
lar in Germany and did not meet with 
the sanction of the better <1 hbh of German 
i business men Meat 1* prohibited three 
rims out of eiuh week, and that the 
Gorman population keenly feels the pinch 
of wht is a fact Paper money as is the 
(nse In most countries, has displaced the 
higher coins in German) and fractional 
currency of less than a mark In value is 
now made from iron. The tuts appear 
ing show one of those Iron coins, In otv 
\crse and reverse, as well hh h paper 
mark and the famous German bread card 
In Knglnnd there 1 b no dearth of silver 
and copper coinage but in Russia there 
Is no metal coinage, the fractional cur 
rency being either small notes or postage 
stamps engraicd for the pnrimse cu t B 
of both of which are shown The Mplrit 
of optimism so apjmrent In Fngluiul and 
Russia cannot help but be reassuring ns 
to the ultimate outcome of the war e*i>e- 
cfally when it is contrasted with the re¬ 
ports which come to me of conditions In 
Germanj Active preparations are pro¬ 
ceeding for another winter campaign al 
though all hoj>e, and many express the 
belief, that the coming autumn will bring 
the close of the war 

It is Inevitable that a thinking man 
should contemplate, after having seen at 
first hand what war means the condition 
of his own country and wonder what 
might have bcon the present situation 
had It not been for the preparedness of 
the British Navy and the French Army 

War Game—IX 

(CenoftHfr*! from pagt 50fl) 
ground. Through my field glasses I saw 
them clearly and At first I could not 
understand what the> were doing. Then 
I rmeinliered that the springs on Goat 
Hill which fed the Conestoga were very 
copious The engineers were evidently 
building a dam across tbe 4 reek with the 
intention of Inundating the swamp. In 
leas than an hour the effects of their work 
were to be seen 

“ As I returned my gnse to the digging 
battalions. I marveled at the quickness 
with which they worked. The first line 
was hardly ready before they began to 
dig slg sag lines to^connect them with the 
second, line trenches Then I saw a group 
of soldiers cutting hay In the meadow 
Another group, having secured two 
wagons, disappeared in the small forest 
on the Norrlsvllie road sooth of Ash Inn. 

■ “ At the seme time officers were peeing 
off tbe ground la front end at certain 
spots wws$ piecing lire breaches ea | 
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Will an Electric Truck 
Save Me Money? 


Well, unless we can 
prove to ourselves that 
it will save you money 
we do not want to sell 
you a G V Electric 
Truck 

Cost experts’ figures 
show that 85% of all 
city and suburban 
trucking can be done 
most economically 
with electric trucks 
That’s a big field It 
isn’t necessary for us 
to go after logical gas 
truck business—which 
is the long haul with 
few stops 

But if you have short 
hauls with many stops 
G V Electric Trucks 
Witt save you money 

G V’s will do such 
work far better and 
much cheaper than gas 
or horses 

You can estimate ac¬ 
curately beforehand 
just what a certain 
trucking cost will be 
with G V.’s 

You can cut down 
on your stable space, 
your Insurance, your 
tire bill, your upkeep 
—and you can cut your 
lost running time at 
least in half 


Horst drivers make 
good G V drivers, 
with a few hours’ in¬ 
struction 

Accidents in which 
electrics figure are few 
indeed 

The life of the aver¬ 
age G V Electric Truck 
is more than double 
that of the average gas 
truck 

Why not get some 
definite figures on your 
own specific trucking 
problem? 

We’ve got 2179 
G V’s running in New 
York City alone 

Wc have put trucks 
into more than too 
different kinds of busi¬ 
ness—and our records 
of their operation cov¬ 
er fifteen years 

In our files wc prob¬ 
ably have dollars and 
cents figures that ap¬ 
ply to your trucking 
They’re yours—for the 
asking — and without 
obligation 

The question is do 
you want these figures? 
They can't cost you 
anything and they may 
save you money 


Never mind about details now—let them come 
later—just tell us your line of business 

Address 1 Trade* Bureau B 

GENERAL VEHICLE COMPANY, Inc. 

Gomral Office and Factory. Long Island City, N. Y. 

HflfiH tCW YORK CHICAGO BOSTON PHILADELPHIA 
Six Modal*« 1,000 to 10,000 lb*, capacity 

Dealer* in open territory are invited to correspond 
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ELECTRIC CRANKING LIGHTING IGNITION 




Y'HE Sale is half 
made when 
The salesman says 
“Delco Equip¬ 


ment 


850,000 satisfied owners are now 
driving cars eguipped with Dch o 
Cranking Lighting and Ignition 
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Dayton, Ohio 


*17 


-Utitrb 

p*-- ——“ Manor Gam# 

At Homs-Cams or Club 

“* ywr *«** of hit*. Than tsoch ths wh<4* 
ywomwi and att-to protect thrmoshrsi in 
* of n«L B* *i d>* it * groat »port U“ * 


MAKtS YOU 
A SETTER MAAJC 3 HAN 

f on yoor rife and m dm wtil ba d**urt«d B» r|rr 
r An U im Tfpprt-wp weotl mo >c— 1 SIS 
sn do not get ntrvou, and cm Mh m BwS 

* *owtn* at mm with prsrttc* Read about tht 
WmdM Woman ■ ExprtW, In w fr*t bmkkt 


I MAX1U ItLXNCKR CO HAJtTrokD conn 




Easy to Fill’ 


SELF FILUNO 
SAFETY 

FOUNTAIN PEN 


_J TRANSmCRT** BLACK 

At D«*ltr» - Catalog on lt««u«St 

mm kr co. 


Sfamtt Yankee 
Micrometer No. 650 

Without Ratchet Stop $4 00 
With Ratchet Stop $4 50 
For measurement* by thousand the 
up to ono inch* Has unproved 
Speeded Screw and mean* for 
adjusting to compensate for wear 
The frame is made of drop forged 
steel nickel plated dull finish 
Sleeve and thimble are slightly 
smaller in diameter than our No. 

3 Micrometer Frame and sleeve 
one piece A light strong and 
ngid Micrometer 

UCO Itjrkf an* Urn *4 Same TmU 
Wrtf* tor Fin to, 20-1 

The L S SUrrett Company 

TM WuW 1 ! SrMt Tt*( IWun H 

Athol, Maw* 

Un*M m Varii 




markers and at other spots were making, 
piles of stones, 1 knew that they wefe 
marking the ranges in the foreground. 

“ A great deal of noise of hammering 
and breaking of wood attracted my at¬ 
tention from the eastern end of the town 
and 1 decided to descend from the tower 
and Investigate The officers were cour¬ 
teous but were firm lu their refusal to 
let me near the houses One officer who 
seemed to be lu command told met ‘We 
arc preparing that edge of the town for 
defense und no Chilians are allowed to 
enter * 

Night enrue and I decided that at sun- 
rise I should lie In the tower again 
Thanks to the aide of General G, who 
commands our forces, I received permis¬ 
sion to return 

At daylight the General and a staff 
officer were lu the tower when I arrived 
My first giftuco at the field startled me. 
It seemed as If the earth had opened 
up and swallowed the battalions, the en 
ginwrsi artillery and alJ Down around 
Goat Hill, where the day before a swampy, 
green meadow stood now stretched a 
large lake whkh shimmered lu the early 
morning mm 

But the soldiers—I discovered only a 
few* The Imy that the soldiers had been 
cutting the day l>efore and the branches 
that had been brought back from the for 
cst In the tow wagons, had all been used 
to cover aud hide the earthworks. It was 
difficult even to discover the slg sag lines 
that counected the two trenches The 
urtiller} was perfectly screened 

Tust In front of the first line trenches 
I discovered a feuee like construction, 
about 80 jurds from the works These 
were entanglements of barbed wire 

In the cemetery was stationed a com 
pauy of Jnfuntr> A few more trenches 
for kneeling men were In the field ahead 
of the mnin lino 

The country was so quiet, the aim was 
so bright and warm, and the atmosphere 
was In general so penoefnl that it was 
hard to Imlieve that right here, under my 
very feet was tear, ready to be let loose 
at any moment 

Developments and Situation of tho Red 
Detachment 

General G received the reports of his 
subordinate commanders at i> 00 P M ou 
the 13th It was reported that the en 
trenchmont of the detachment had been 
completed Based uikiii the rciwirts re 
ceived, General U Issued the following 
order 

Red Detachment, 

I’ott s town 11 June, 19— 

A strong detachment of the entmy \» Ap¬ 
proaching from the direction of Judln 

W< will hold the position prepared In till* 
vicinity 

1 he First and Second Battalions will .form 
the firing Hue 

Compound I and K of the Third Battalion, 
us right itniik Kuard, will take position ea*t or 
Manob Companiis U and M will support the 
artllli ry at Asa Inn 

Tlio Fourth aud Fifth battalion* will form 
res*rn and will take position at factory south 
tlon. Tnr< e guns will accompany 


Valuable Bosks of Instruction tad Ref erase* 

SoWHk Aim ken < yrl [m*i» f Form l*«Wry 

■nri iliriUn r»n»U r*—S<1 *bUIc Am«rW*rt R*f r*jh» Bnokw 
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Catalogue 0/ Scientific and Technical Books 

VJLTE have reccntl> issued a new catalogue of scientific and technical books, which 
’ " contains the titles and descriptions of 3500 of the latest and best books pub¬ 
lished, covering the vinous branches of the arts, sciences and industries. 

Our ‘Book Department” can supply these books, or any other scientific or 
technical books published, and forward them by mail or express prepaid to any 
address in the world on receipt of the regular advertised price. 

Send us your name and address and a copy of this catalogue will be mailed to 
you free of c har ge. 

MUNN & 00., Inc. Publisher, 


of railway station, 
tho reserve 

Tho engineer* will assist in strengthening 
tht position and then Join the reserve 

Too Unit Squadron will withdraw from 
N mini ski lxj- and await further orders st 
Bowkbs 

Battalions will establish their own Aid sta 
tlnns 

Dressing station will he established In the 
Kartory Building 

Ammunition will be Issued at the Railroad 
Station 

Held kttcheui and supply details will sccom 
puny each battalion 

1 shall remain at the CITY Hall. 

At 9 30 AM, on the 14tli, the corn 
mnmler 0 / the Rod forces receives several 
reiwrts from the independent eat Airy that 
a hostile brigade with tavalrv and artll 
lory 1 b marching towards Pottstown At 
10 30 AM, tlie larger portion of the 
second squadron Appears on the hill lead¬ 
ing from Pnoly Forest to Wlster Farm 
At almost the same time, rifle flro Is heard 
from that direction 

Answers to Questions In Wer Game VIII 

Question 1 He will probably gallop 
ahead with the cavalry regiment as soon 
as the regiment reaches him at Ferguson 
Form. This we presume will be at Jt W 
AM Allowing time for the adratoce 
guard* he might be on the top of Ooft HR1 
at 11 20 or U BO if he Is pot in Sq great 
s hurry* From this point he has a •$«&* 
did view of the enemy lines end ou make 
bJte decision. 

Question 8* At ths time Bri f*Ikr Gstt- 



Stanley Core Box Plane 


For making circular cote boxes Tbs 
nd«a of the Plane are at nght angles* 
consequently the pout of the Plane will 
always cut on die circumference of the 
circle when the sides rest on the edges 
of the cut ItwiU make tapered ooce 
bones as well as straight opes. 

As fuirnshed.it will work seroi-drcJra 
up to 5 in. in diameter Extra sections 
at alight additional coat, enable the 
Plane to work osmi-ci roles up to 10 in. 
in diameter 

Pnc* u Dhntnted—$140 

If you on ur*&* U> proeun Oris tool from yom 
6mkt arris ttt dineL 
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Stand tho Woor and Toar 

Forcing • collar button through stiff collars 
soon tells on ordinary buttons. Thsgttt wttn 
off: ths brass discolors thaakinln hotwoothor, 
blsckensth* collar—ths button bolts tsar 

Avoid this—wnr collar buttons with ths 
pum K reman ts stamped an the back. 

In 14 Kt, Rolled OokS Piets. 15 c «*cfci 10 
Kt Solid Gold $ 1 ; 14 Kt/BoHd Oold,* 140 . 
Sold by your dealer under this gusnu 
"It damaged ftom *flr 

« nmw button NtBs M 
Send for booklet. 
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glvouafull particulars. Prcfrrsrtidef or which tharsi* 
lenrraloml We have manufacturing srllinismtad- 
ver tiling connections for Immediately pushing asms. 
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412 Lsfsystte Building PhUadaftphfc 



Twelve years ago we started to eel! Wlrriws 
and Electrical Experimental apparatus. To¬ 
day w see the largest in that business and 
all because we faithfully have lived up to 
our trade motto 

“EraT&fcg far At ExyariaeUtr” 

Send for our bis *73 PMpe Electrical Cyclo¬ 
pedia containing 638 fllustratlons. T nwi* 

besides list of all the U S Ship and Shore 
wireless stations. This wonderful book sent 
for 4 

•srioHbosfc^ariWMMlMvi. 

THE ELECTRO IMPORTING CO, Min. 

>M Pulton ac. Nmr Y«tk City 

(SKHraJittfeia 


ELECTRICITY 









ww »** 


fil7 


SCIENTIFIC AMERICAN 




mm 


WMIhMi -I 

•' .-■// 

..-'.y^SF,: J, 

■ MV.'X W;j 

vHti'S?. if' 

■■' F U *■' ■ > 


«r*l UQ of th* Blues ha* reached Goat j 
Hill, the point of tlie advance guurd will { 
approach the two bounce on the ed*pe of 
PaoJy Forest He Mends the <\immnndf*r 
of the advance guard the following order 

mjr li entrenched nonth of Potth 
town, parallel with the railroad. Coniimi* 
advance on the Noouisyii4.fi road to the id*o 
of the forest Then attack from tberi I shall 
remain on Goat Kill. 

He summon* the Infantry and artillery 
commanders by signal, ami they arrive at 
12 10 PM He then give* them tb< fol¬ 
lowing orders 

Tho enemy has occupied • defensive pnultlon 

. "" " ''sir' 



It Is apparently a rslnfortHHl 
sooth 


In our frout 
brigs do 

We shall break through his lino at th 
oast corner of Pottstow n 

Kind Infantry will be the firing line and *111 
attack between At pin* Railway and the Ciuekk 
H eumO Infantry will be the rewru and will j 
take position In thi forest In tin. dim lion of 1 
thi aouthrast (itnur of Potimtgwn 

Tin cavalry will remain here under ro\er as 
artillery support and await furthi r orders 
The artillery will take position on Ooat 
Hill and will Arc on the enemy battery at 
\KII inn The second artillery position will l>e 
on lliLi 50 tti fin on the small woods and the 
] enemy rest rvn 

1 shall remain here 

Question 3 Brigadier General T G de¬ 
cide* tUiit to fieml the cavulrv to \orrln 
ville 1 h not wise under the cl mi instance* 
for the Inundated territory nerve* n* u 
good flHiik supfiort for Ids ditfl<hment 
At the same time he realize* that ns he 
Intends to penetrate the enemy line he 
will have go<xl use for the tawdry when 
the time comeH 

Tlie ground Is very favorable for a 
|iA\nlry attack 

Question 4. The order of Colonel t 
| will I* 

The enemy Is In Pottktown snd vicinity 
We will march to Nohristuwn via Hkiihy 
Kaum rrmd to envrlop the < no my h right flank , 
Two troops of the First Squadron will con , 
wtltuU advance guard 
at the 
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“Pa’s Got His New B.Y.D.s On” 

H e had old-fashioned notions, 
until the Boys went out, bought 
B. V. D. and made him put it on. Look 
at him! Now, Pa joins right in the 
young folks’ fun, because he’s cool. 

Loose fitting, light woven B V D 
Underwear starts with the best pos¬ 
sible fabrics (specially woven and 
tested), continues with the best 
possible workmanship (carefully in¬ 
spected and re-inspected), and ends 
with complete comfort (fullness of 
cut, balance of drape, correctness of 
fit, durability in wash and wear) 
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I FIIHns Lever map* 
down and Locks flush. 

2 Screw Cap t«tli Pen 
Ink Tight to carry 
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4 (lip Clap prevent* 
loee and damagr (rum 
, dropping. 

| This Waterman’s Ideal 
m the simple*!, most 
convenient self filling 
fountain pen Raise 
and lower the lever 
with the point in the 
ink and it refills in 
rtantly Handy for 
i travel or vacation use 
a most acceptable 
graduation gift 
Two generations of 
experience in making 
thi world's standard 
fountain pen is your 
guarantee of gualRy 
and pen service m 
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j The Theory of tho Defense Against 
Enveloping Attack*, Against Doubt* 
Enveloping Attack's, and Against 
Penetrating Attacks 

The commander of the defensive force* 
will not know of the enenn h d< finite In 
tentiorm until thcHc Intentions begin to 
show themHelvcN on the buttletleld There 
fore IiIn main duty Is to whUJi the enemy * 
actions closely, both itemmally aud bv 
means of his staff ofllei rs, and to keep 
lilmm If pouted as to everything that may 
happen With the txtrelse of great vlgl 
In net, tlie enemv’K move* muy be counter 
at ted or at least nut half wuy 
f J lie chief Instrument of tlio define 
Is an accurate and will directed Are do 
llvered at the rl*,ht point and at tht 
right time Through this Art and tlu 
Utilization of advanced positions whhh 
must be withdrawn In time not to unisk 
the Are from the main lrun.lies, tin 
enemy may be forced to use up eonstd 
ernlile of his reserves in advancing near 
enough to deliver nn nsHault 

Ourlug the whole combat, It Is not 
llkily that the eneiuv will attempt it gen 
erul anBuull covering the vvhoU front 
Suih hu attempt would probablv pro\( 
too costly uiiIchh he has un overwhelm 
lug nunierital mu|m rlorlty H« will usuallv 
wlect one i»oint against which all of his 
efforts will lie eoucentrnted This point 
might be eitlur tlu flanks or some promts 
lug jwtint on the front Hila then Is tin 
orwiNhm where the Hiijierlor skill or tlu 
difemhr must tepel the attempt of tlu 
offensive forces 

In moHt casis, the local reserve* mnv 
be able to turn the tide l»y a well dlretted 
counterattack In such cases the coun 
ter action of the enemy will always ox 
p< nd more force than the attack of tlie 
defense and will tiermlt the placing of 
the bulk of the fire on the enemy re 
sirves while deploying and exposed 
through the counterattack 
Once the euerny ha* succeeded Ip gulu 
lug the distance whkh will cnahle him 
to attempt an assault, the greatest ixh* 
stble fire should be directed upon that 
portion of his forces, by both the Infantry 
and artillery If our own artillery can 
dejiver a more effective fire by using 
direct Instead of indirect fire the artil 
lory commander should Immediately un 
dertaka Jt, even though he la exposing 
himself to great losses. 

The general reserve, as we have stated 
before, should be held Intact XU mission 
Is to assume the counter-offensive and 
crush the enemy when the right time 
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Through the Paris Fire Unscathed! 

T IIS building which stands unharmed amid the ruins of 
the Paris, Texas fire, dramatically emphasises the fire 
resistant properties of a Johns Manvillc Asbestos Roof 
W A Bills, Manager of the City Steam Laundry, owners of 
tins building, writes ui as follows 

While adjoining building* w*r* burned to the ground, the 
Laundry flood the severest tent tlfat any building could be 
put to Mating timber* and thing it* were blown on to tig* 
roof only to die out i uitljout affecting in any way the roofing 
mattuaf 

3 U Asbestos Roofings provide a fire resistant roofing for every purpose 
—3 M Asbestos Built Up Roofing fur fist ri>uf» J M Asbestos Ready Roof 
Ing Tor sloping roofs and J M Trenail* Asbestos Bhingles 

These shlnglrs are the safe and logical roofing for dwellings They are 
isting -lighter and less expensive than 
qulrament 


fire proof and practically everlasti „ 
tils or slats, yet meeting a very artistic rcqi 

3 M Asbestos Roofings are examined approved, 
classified and labelled by the Underwriters 
Laboratories Inc under the direction of the 
National Board of Fire Underwriters. 

Johfls-Msnvltls will gladly advise with you 
your architect or designer on any roofing 
question Addrean all inquiries to the Roofing 
Service Department of the nearest J M Branch. 


H W JOHNS-MANVILLE CO 

Rohm 

Pliirafn 
Olsvelsad 


Kew Turk 

PLlUbUlphls 

FUtabuigh 


Tftrtrtito 
gt bml* 

Sea freer l**o 


me 

Serves Mora Fsoplsln 
Mora Waye than Any 
Othar Institution of 
its kind In tha World* 


Johns 

Asbestos Roofings 

Afire ResistantRooflir# for Every Purpose 




HOW TO BECOME A KEEN JUDGE 
OF CHARACTER 


karksWs Rtw lock "isil,M| Chasd*’’ SnI m Fru Trill WHbwl Dtpail 

I N the put, judging character hu been 
hit or miss guesswork—largely a mat- 

._ t _....._ t_j. _nr i_ j 


yasn during which time thousands of rasa and 
women hsva eosa under bsr observation and 
practically without sa ce ptka bar aasiysss bsvs 
proved stsrttinaly accents Dr BWorierd < 
•leant ouUnuy d s scn b t tha chsn 
ons sht marts in such mhuU details 
bsbd that dhs had not kiw w ths i 
anatysn for yean. Y*t her method* raw based Up 
an some of the oldmt scificas and caa be guktiy 
tremsd by anyone. She ass taught thousands, as* 
eluding awn and woman in every walk of life from 
toy* and si: is scarcely out ol thsvUwu to pf«d- 
deats of btg corporations end governors of states. 


character of any 

. Z 


ter of intuition Today all u changed. 

There is now a pMrtivsacMntinc method o( read* 
ing a person soksisctsr—a method originated by 
Dr ffnhsrma M H. BUskford who rwcetved a 
yaariy salary of $16,000 from s Urge corporsUon 
b eca me of her remarkable auccaas in putting the 
right employees far the nght pUcra. 

WItUa Reach of All 

Htiyfcn Dr Blackford's experience cover* a period of 15 

“Analyzing Character” 

TM MlCI ll Jllptf HU, Slats II lUtSMI, III I MM Ul UtUI US 

"Analysing Charectst n by Katherine M H of thw now scienea will mabU you to 
Blackford, M D is a bta Wl p egs booh choose the voca t ion in *4*eh your end- 

**"•»>'*k..yhjkcub Mail cuam without Btaasy 

vttttisiariat fe*aSritwvrfiss 
£r. fc s 3 !rssVssria ^SfJSSsStt 
— d -™ , “ 

RttOWlldf Worth MHHdM lead the coupw or wn>» Without 

Ha who is an unamng fudge of men » wefl 

on tha royal roZdU success. Aeon. P faSS 

great financier sud.tt swing sdsfes tea jKd'Tu t3J«? H tfik 

beck within five days and you witt owa 


IN BPLLIVO GOOD*— makes 
buyers ohnreccorlsck* an open 
book—Umchao bow to handle 
various types—practical I y a rom- 
wurse lo arlcDHflo sains- 
maastilp 

IN CHOOSING A VOCATION 
—for yourself or efaUdrm 00 per 
cent of all people sour employ- 
meat blindly by ebum Learn 
this now eclcDoe and you can 
uaerrlngly choose tha vocatioa 
In which you or your offspring 
will be moat s o o w ful and 
bsppiiwi Many a third rater to 
■ it* line would be a topftoiclw* 
In another 

IN RF1 ECTINO EMPLOYEE* 
-or a PARTNER Bucmw la 
depaoitent on surrounding your 
•off with the right kind of men 
Eliminate uutwawork—artcct man 
wTmm your km wledge of ehar- 


ln Utia MW Bcleuce 

INfiOCTAT BE! ATIONR—great 
aooial leaders hold Uttor poaittooa 
beeauae of thetr kn< wUxla* of 
chawiw Now tills *K<«t gift 
Is within ranch of all 


But 

set 


pr,"^miTVTte m 

Tight iwm Hr Rlarkford haa « ihWung and what hell da under «h«g jgBfgSu %%1 

intradiKtory ‘ 

to ynuTyou eauld read a roan * cbsraetsr V r * e • 
the moment you set eyas on haa—if ttu J?* 1 
knew how to h a n dh hos so as to gat mrat *?. **y_ 
you want, if you knew whom to truet sad ■ 

wham not to THa knowladgs has haia S^jL® 4 Chataetar M an t*. 
worth mtlhcMM ta our great leaders of io- A T ‘ - - - 

dustry who can say that * would not bo w 

worth as much to you> cedar 

An Yoa m RAlstttf a" 

Ths world n full of meo and woman who are si_ 

waiting thetr lives at work for wbch they % - 

are not fitted A poorly paid haahkaspar A 
twsht make abrifiiant sslaiassw an ww V ■ 
succeed uJ engineer raitfiU braweatbtas- | 
nssslsadw Every man shouHba able 
ta read his own charasiar and Uam 4 
what he n fitted for A knowledge ^ 


Theaa are but n few 
to 


of the 
which i bo 
Analytds 


ChaneMc Anal. 
-Dr BUekford ■ htg 


every-day 
ectatx* uf 
onn bo put— 
book, doom bee many more and 
la replete with personal expert 
root covering all meaner of con¬ 
ditions Every man and woman 
abouki learn mars of tMs revo¬ 
lt] r to nary artengi whisk la ooo- 
Mdcred by mnfgF ta Ison of 
iba graai«at step* fit Modem Ufa. 


♦ ScLAna. 5-13-16 

f Cmdssnaa: 

▲ You may smd am 
. ▼ y«w book "AmlyiJftg 
Character** 

provai | «g i_ 

mail ths book in 3 dsiys or 
remit $1 
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Mail to Rsdsw «f lUvicgsCk 
M Ir dn g Flaw, New Y«Hb 


comas* To tbts role o£ tba tu* ef the 
general mtm there la bnt one excep- 1 
tfon Abfwlate neceeeltj of using it other* 
wise. 

To earn op the moan* of defame Against 
the different forma of attack 

Frontal attack Is defeated by effective 
Are and counter attack 

Knveloplng movements are defeated by 
timely di*]>ofiitlon of the reserves, by ef¬ 
fective Are nnd powribly by counter-at¬ 
tack directed against the weakest point 
of the attacking enemy 

Penetrating attacks are defeated by 
proi*er placing of the reserve*, by dre 
and by counter-action 

Question* 

Question 1 The Blue Artillery nas 
reached the position designated by the 
brigade commander Place the batteries 
in their exact positions on the map What 
will be the range of the Goat Hill group, 
provided It tires on the enemy battery at 
lab Inn? 

Question 2 Hace Blue Infantry in 
iwHltlon on the map Rt 1 *00 P M 

Question 3 What will the commander 
of the Blue advance guard order after 
having reached the edge of the forest? 

Question 4 The Blue skirmish line up- 
pears at the short western edge of the 
Paoly Forest at 12 60 PM What will 
happen? 

Question 5. What disposition will Gen 
eral G make In regard to the squadron 
after its arrival In Potts town? 

Question 0 Give an account of the 
rifle fire which followed the return of the 
Red squadron at 10 32 A M ? 

Question 7 The matter of making con 
nectlons with the Red division north of 
Jsehamlny river was omitted from Gen 
era! G’» order Is this an error? 

a a a a a * * 

[The tenth War Game will deal with 
the entrenchment of the Blue forces and 
the work of trench warfare This set it* 
began with the Issue of March 11th 1916 
A large map in colors , of the terrain wv 
cred by the ttries tea* published in the 
issue of March t5th Copies of this map 
may be had for ten cent * each —Kditob.] 


NEW BOOKS, ETC* 

Wisnta Houses fob the Electric Light 
Together With Special References To 
Low Voltage Systems. By Norman H 
Schneider New York Spon k Cham 
berlaln, 1916. 12mo , 112 pp , Ulus 
(rated. 

The new edition of this handbook lncorpor 
•ten many of the improvement* that are con 
■tantly being made in the field it covert. 
Among the new material may be noted a Mo¬ 
tion on conduit nnd protected wiring nnd none 
additional full pnge platen. Progreanive In 
utruetion is furnished In planning tb* wlr 
Ing, in completing the installation nod to In 
stalling the light fixtures. Concentric wiring, 

« syntem much in u*e abroad and well adapted 
to the lea* pretentious dwelling, la clearly ex 
plained, and the estimating of material la an 
Important feature that haa cot bean over 
looked. 

Changes in the Food Supply and Their 
Relation to Nutrition By Lafayette 
B Mendel New York Yale University 
Press, 1916. 12mo , 61 pp. Price, 60 
cents net 

The preaerrathr* methods of to-day keep 
fresh fish In prime condition for two years, 
and allow us to draw upon Chins for our tgf 
supply TMs essay by a well known phyilolog 
Lai chemist Is a thoughtful review of the 
situation In the light of history and statistic* 
It approaches the problem of the nutrition of 
the masses from a physiological stand point, 
and takes up reforms In diet such sa have 
been made necessary In Germany under tbs 
conditions of the war 

8 ttb ha lures. Their Mechanism and 

Olio ration. By Frederick A. Talbot, 
Philadelphia j B. Uppinoott Oomptuy. l 
1915 8vo , 274 pp., Illustrated Price, 
$1.26 net 

In hit latest work, Mr Talbot ho* do&e for 
the submarine what la bis earlier volume 
* Aeroplanes and Dirigibles,” he did for air¬ 
craft he hu brought broad macbaaloal prin¬ 
ciples and tactical operation to the understand 
Ing of the ventral reader, without becoming at 
any time tedious or obscure Of court*, *11 
the information conveyed Is of a brfied a*d 
somewhat superficial nature, to go dttpty Into 
the complex engineering and sdentifii froh- 
lemi involved would bo to lo*a bis *ndt**ee r 
but all uMstiOM likely to arts* 1* tbtfttftd Of 
the average mas **• answered. f T$*Ne Is a 
brierbtotory of the und er wat er craft wRbpa* 
tfcular reference t» tb* HeUfifid Ifid fcgfcr 
tepoe. but tv fn* Um g jjpNfc ftfvtlffe 4»: 
book M dkvotod «g* t»d «|jkL 

marlM in UfUr. ( y 
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GROBET SWISS FILES 
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NOVmitS&PAHNIlO AHTICLftS 


“The Case of Our 
National Guard,” 
is an article by 
Rupert Hughes 
which tells what 
our militia can 
and cannot do— 

and gives a sugges¬ 
tion of what it ought 
to do. Every Ameri¬ 
can should read it, 
in the May 20th 
iwpe of 

Collier* 

1W* NATIONAL WISELY 

416 West 13th Street, Sew York 


3f.pir&o6A* 

Founded hy Man Jja trlmb t r 
, . «• 1*99 

Recognized by the foremo* 
wholesale and retail ffierchtnta 
a* the etandard authority on 
textile fabnea. their faeniona, 
colon and distribution. It pro¬ 
jects and Illuminate* all import¬ 
ant aubjecta pertaining to tile 
trade, and contains more inter- 
rating and cleverly writ*ca, 
aketoiea and article* than any 
other publication in «Mr ‘ 

It ie the metfinm throitth^ 
tin brainy men of ran 
prefer to fpeafc, 

M*aMmlfiklUla*M.< 

















ble Scientific Books 



Gas Engines and Producer- 
Gas Plants 


Mechanical Appliances, 
Mechanical movements and 
Novelties of Construction 

i TW* bodk whOa oonpteta to Itaalf to In fact 
•egejnebactt to to* pTwedlng votarne. Unlike 
• Arts voicun*, wbfca to more wenwoUry 1* 

rttetoeftar tola tmodm oootalna lUiwtittiwa and 

MerlptoM at many combinations erf motion and 


IfB 1 MATHOT Ml Ctoto. 

914 ptfN, 169 lUwtratioaa. Prica, «i 60. 

1 A practical suM* tor toe fa* angto* daatgner 
o*ar and anglneer In to* eotuuroctkm sdaoftton 
puroha**, in sta l l ati on. opwtUM and matntesh 
“to o t cm angina* Kray part of tba cm an¬ 
gina to daaCTibod la detail tersely clearly and 
with a thorough undaralaadlfit of too requiro- 
maoto of toa mechanic. 

Gas Engine Construction 

By HBNBY V A PAJUCLL and ARTHUR 
J W1KD 0 H*9H Cloth, 904 pagea 146 
Olmrtrmtlooa. Price, 99 60 

T Tn tola volume the principle* of operation of 
C*a eottoa* are clearly and simply explained and 
torn to* actual ooaa(ruction of a half nonopower 
eoclna la taken up etep by step showtnc In detail 
to* making of a fu engine. The making of toe pat- 
tarna the flnlabing up end flfttiag of toe cut oca 
and to* erection of too aocln* era fully doaorlbod. 

Hydraulic Engineering 

BrOARDNERD HIBOOX ME 6WiW 
Ototo 316 pac*» 60S UluatratloM. Price $4,00. 

1 A treattae on the propertlm power and re- 
aemree* of water for all purpose* and covering toe 
maaaurament of streams the flow of water la 
pipes or oontfu U toe horae-power of faUInc wa¬ 
ter turbine and Impact water wheels ware* 
motor* centrifugal reciprocating and air lift 
pump* A cotopraheoslve and practical treaties 
n*a from tb* Intricacies of higher mathematic*. 


qotk M Mae, MS Utastratkaa. Fries is 60 

i TW* hoc* whOa complete tn Itaalf to In fact 
WUPiMWU to to* preoedlng volume. Unlike 
• Artt roitun*. which to more etomentary in 
dhMweter tola votnmc oontaina Uluatratioos and 
description* of many combination* of motion and 
of meohatnoal devices and appliaocfa round In 
different ttnaa or paentnery Each device |* Ulu- 
ctratad by a line drawing with a complete descrip¬ 
tion aboartnc it* working parte and op era ti on. 

fractal OfSr-rfTheaa two volume* gen gaper- 
ately for 99 60 each , but when both are ordered 
at hm ton* w* Mad them postpaid to any 
Stow In to* world for 14X0, 


Compressed Air 


lie Production Uses and Application*. By 
QAKONER D I1I9< OX ME «H*«M 
OlotiL M& pages 640 illustration* Price 96 00 

1 This to the most complete book on the subject 
of compressed air and Its applloat otts that bu 


aver been published and covert almost every 
phase of the subject that one can think of 
Taken as a whole t may be called an encyclo¬ 
pedia of compressed air 1ft la written by an «t> 
pwft who has dealt with the subject In a com 
prehanslw manner no phase of it bslng omitted 


Wo forwmr d thorn hooka pr m mmi d fa mrry mddramm mss r ece fg f of et doorHoo4 mrteme 
Our sslsky #/ mnUntffie moot tooh n i mo t hooks ooot from om r wg w e e* Wnto Hr owe. 

MUNN k C0. f Inc, PmbUtkm W K£ H 233 Broadway, NewYork, N.Y. 
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And as he said those words he 
knew that from that time on, 
neither of them would have to worry any more. They 
had both road the JEtna advertising and nad both known that 
a^ddents are so common in the United States that no man is 
m fr >, They had both known that one man m every seven is acci¬ 
dental? killed or Injured each year, and they both know now that 
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Thk bar maim Uf wiN asA ekQ4 
ufs Ho m»d* himtolf safe Yw s\ 
eon do tfa* Mae if yoij db H 
mom Don’t wtit ontfl tb* AS 
•ccidont dooi com# /r 
Then It will be too Into A* 

8*ad the Coupon A' . 
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Texas Climate and 
Top Material 


Here is an extract from a letter written 
by a loyal Texan He makes and repairs 
automobile tops and has plenty of op 
portumty to observe 

M Thlt Tex** climate Is the (meat in the Wo Id but 
it la mighty hard on top materials I have found 
Never!eck the one material that Btai da up here 

In its making Neverleek is given the 
stamina to stand any climate That is 
why its endurance is superior m every 
climate 

Bamplssof Neverleek In dlffe ent grains and 
A tanea together w th an nterea ng book 
let will bems frdto any add ess on cqu st 

F. S. CARR COMPANY 


SI BEACH STREET 
909 WOODWARD AVLNUF 


BOSTON MASS 
DETROIT MKH 


Fadenci at From wham Mo r and C nby Canada 



Top Material 


Are You 

Shave-Conscious? 

Shave consciousness and scl£* 
consciousness— 

Both aro bad business, and 
especially bad in business* 

Most men are shave-conscious be¬ 
cause the daily shave makes their 
faces bum, smart, fret and sulk 

You can t have your mind on 
face matters and fiscal matters at 
the same time Efficiency Rees, 
concentration takes a hop, skip, 
and a jump to parts unknown, 
Mennen s Shaving Cream has 
kept millions of faces from being 
shave-conscious by the soothing 
healing of ita scientific and in¬ 
comparable lather 
Mennen s absorbs water like a 
sponge and remains moist for 
about ten minutes No need of 
frequent re-lathenng or "rubbing 
un¬ 
it is without those torturing little 
stilettos of free causae that lurk 
in many other shaving soaps and 
make shaving a torture 
Mennen @ saves 50 per cent in 
time and 75 per cent m trouble. 

Mennen*s energizes the "once¬ 
over” into twice its ordinary 
efficiency It rejuvenates many 
a discarded raaor-blade* 

Each 25 cent tube contains a 
shave a day for months— will last 
almost a year if you shave but 
four tunes a week, provided you 
follow directions. Performance 
weds economy in Mcnnen’s 
Shaving Cream. 

NewaA.N J,U S.A. 

Canadian Factory Montreal, Qua. 
Harold 
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t fUrftjy 

The kind of traffic rood* mutt withstand in 
war Austrian artillery on the march* 



mw 


Pht/e bp bwvmn lir+t 


Permanent road* are an absolute necessity 
for the proper transportation of uar material. 



Cnurte^y LrtiUr 1 ! H ttkly 

This i* the kind of road that saved Part*. 

Auto mitrailleuses ready to open fire 

Edwin A Stevens, Commissioner of 
Public Roads, New Jersey, in an article 
in the February Scribner’s entitled 
‘The Future of Good Roads in State 
and Nation,” says 

'The military features of our roads have been 
all but entirely overlooked Strategically, roads 
mu»t connect point! of mililar) importance 
Tactically they must be deniimcd to cjrr) nccen 
■ary military traffic In the light of the experience 
of the great war this mean® that very heavy load*, 
guna of 6 and 8 inch calibre, heavy motor truck*, 
highspeed car*, cavalry and infantry must be 
accommodated ” 

Our illustrated booklet “Concrete 
Fact* About Concrete Roads’* will be 
sent free of charge on request We in¬ 
vite correspondence relative to con¬ 
crete road construction and maintr- 


That sixty-five per cent of automobiles made in 1915 
were sold in rural communities illustrates the immediate 
necessity for roads that will withstand the demands of 
modern traffic That farmers in nine states alone owned 
on January 1, 1915, #250,000,000 worth of cars proves 
that the automobile has made permanent roads a vital 
issue 

A concrete road of 16 feet wide costs on an average 
#15,000 a mile to build and less than #50 a year to main¬ 
tain The first cost is but little more than macadam, the 
maintenance infinitely less Furthermore, the concrete 
road will actually grow stronger with age. while the 
average macadam road must be entirely rebuilt approxi¬ 
mately every seven years + 

The average cost of different types of roads are given 
in the 1915 New York State Highway report by Edwin 
Duffey, Commissioner of the 

Highway Department, as fol- * ■ MfS 

lows r ‘It may be said here W m W' 'X g 

that the experience of the I 

Department shows—all con- _ 

ditions of course included— F O R PER 


Concrete Roads Will Withstand 
the Traffic of Peace or War 

N EVER before have roads played a greater part in the world’s 
history. The present war teaches not only the enormous 
importance of permanent roads as a measure of preparedness, but illustrates with 
startling vividness the necessity of permanent highways to meet the demands 
of modern motor traffic 

War demands roads that will successfully withstand the concentrated traffic 
of thousands of motor vehicles, heavy trucks loaded with men, supplies and am¬ 
munition, great guns often weighing many tons and swift cars for rapid transpor¬ 
tation in great emergencies The normal traffic of twenty years is often dupli¬ 
cated in a few weeks, and the roads must withstand it 

An editorial in Harper’s Weekly, February 12, 1916, says “Once the automobile 
was a luxury Today we all know vaguely the immense r 61 e it plays The war has been 
reminding us of one side of it, for there it has had a leading rAle It savpd Pans and it 
has changed the whole nature of warfare ” 

But the requirements of peaceful traffic are no less surprising Not only 
has military transportation completely changed, but the highway traffic of the 
United States has in a few years undergone radical transformation. The 'editorial 
continues 

“Wc see the horse disappearing from cities, we see the delivery wagons of great stores, 
wc see a serious volume of express business being done by automobile, we see farming 
and the lives of farmers being changed Think what it means that sixty-five 

per cent of American cars purchased last year were delivered through towns of 5,000 or 
Icsb ” 

Macadam roads, once sufficient for the requirements of horse-drawn traffic, 
cannot resist the motor traffic of peace, much less that of war The passage of 
heavy trucks and the shearing action of the tires of swiftly moving pleasure cars 
soon tear loose the surface of the best macadam and leave a road raveled, rutted 
and unfit for traffic Of all permanent roads concrete alone offers at the lowest 
first cost and at the lowest maintenance cost the road that can successfully with¬ 
stand the changing traffic of today 

nobiles made in 1915 that the average cost of the water-bound macadam road 
trates the immediate has been about #10,000 a mile. The average cost of a 
and the demands of bituminous road, penetration method, has been about 
e states alone owned #13,000 a mile The average cost of a first-class concrete 
vorth of cars proves road has been about #15,000 a mile, and the average cost 
nanent roads a vital of bnck pavements has been about #25,000 a mile These 

figures include engineering and inspection” 

: costs on an average Figures compiled from the New York State Highway 
1 #50 a year to mam- reports of 1913 and 1914 show the average cost of 38 / miles 
e than macadam, the of oil macadam a* gi 1,780 per mile and an annual maintenance coit of 
irmore, the concrete #933 per mile The average coat of 71 06 miles of bituminous macadam 
with are while the was £12,830 per mde and the tnamtemi$e coit $60$ per mile per year. 


CONCRETE 

FOR PERMANENCE 


Compare the above figure* with tbmk given in the sai 5 report of the 
County Highway Commission of Milwaukee County, Wisconsin,*which 
shows the maintenance cost of 96 mile* of concrete road* as only $$& 
per mile per year QLijui small sum approximately per mite watf 
spent for the mainteriQptt of the road shoulders, etc, lervittg the mauv- 
, tenance on the concrete only £35 

MMM gMM P£? lUllC* 

^ v The above figures point to but 

. I _ one conclusion—that permanent 

* I m ■■N I ■■ concrete roads with thefjp I9W main- 

4ANENCE tenant# cost give )be most econom- 1 
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Carbon 


Why “no carbon” is impossible 
How “minimum carbon” is assured 

Carbon has many lodging places It fouls spark plugs 
and kills the spark It pits the valve seats and weakens 
compression By accumulating on the piston heads and in 
the combustion chambers, it 

causes knocking and racks f-- 1 

your motor with pre-ignition 

The amount of carbon deposited 
m your motor depends upon the 
carburetion and gasoline com bug 
tion and on the character of the 
gasoline aa well as on the quality 
of the lubricating oil itself and the 
correctness of its body for the motor 


Comet Automobile Lubrication 

B yl —i ftow /—'Ths four gridntof Cargoy e 
MotnJo *, lor gaeo n* mo or luhr c* ton 
punind to rsenovt (r*k cirboo, in 


* As both gasoline and petroleum 
lubneaung oils are chemical com 
binatlons of hydrogen and carbon 
carbon is an essential element of each 

Only the free (suspended) carbon 
can be taken out To remove the 
carbon which is in combination with 
other chemical elements constitut 
ing gasoline and oil would result in 
the destruction of the product itself 

Carbon deposit is likely to occur 
through incomplete combustion of 
the gasoline or through the destruc 
tion of the excess lubncAting oil 
which will work into the combustion 
chamber if the oil is of incorrect 
body * Nocarbon * oils do not exist 

To reduce carbon to the minimum 
your lubricating oil must be of high 
quality and of correct body for the 
piston design and lubricating system 
of your motor 

If you are particular about your 
fuel, carburetion, and ignition you 
can end unnecessary carbon trouble 
by using the grade of Gargoyle 
Mobiloils specified for your car in 
the Chart of Recommendations 
•hown in part at the nght This 
Chart represents the professional 
advice of the Vacuum Oil Company 
If your car u not listed a copy of 
the complete Chart will be sent you 
on request 

An Economical Demonstration 

It will probably cost you less than 
$\ oo to nil your crank case with the 
correct grade of Gargoyle Mobiloils 
Y( u can then watch the results for 
yourself 


Arc tnttni Cargo y • 
lc «tc Tlia «nn tnindu • 
cove • 1 mode » of bo h p mure end co n 
taercul veh dee unleu othentbe ootid 






Mobiloils 

A grads for sack type of motor 

In burins Cargoy * Moblki U from your Seiler, it b 
ulet to purenew m on* nil pa lutti look for 
he red Gi goyle on he ooati mt For ofanpatioa 
lu wily eddtw any nqwrjr to our duwI oAos. 

VACUUM OIL COMPANY 
Rochester, N Y , U S A 

tfc* MuwfuhMof Mfb-tnwia 

Pa mwrta IranvAn t 

iMroft CbrcSno Mumamt i 
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Industrial Nftrtifcer 

% 

SciENimcAMERKM 

June S, ISIS 

F IVE months ago the SCIENTIFIC AMERICAN ta»fc**J 
a campaign of Industrial Preparedness for Peace, the object 
being to preach the gospel of National Efficiency, to aroiitf^ 
the Amcr can people to the wonderful opportunities for industrial 
development at the present time and to warn them against the Cbm 
mercial war that will follow the declaration of peace m Europe The 

intervening period htta 
o mpt ptosr 
penty and ft# 1danger 
that we mijr fif Iwm. 
mto a sente of tertrity 
by the absence of coo* 
petition and may be is 
busy storing up wealthy 
as to forget to prepare for 
the struggle that is for* 
to come when the war 
nng nations lay down 
their arms It is for this 
reason that we gte pre 
paring a special Indus 
trial Nurhber to be 
issued the first Saturday 
m June Thu number 
will be filled with inter 
eating material supplied 
by writers who are 
specialists in their several 
lines The following 
are a few of the sub¬ 
jects that will be dealt 
with 

Germany's Strategic Hold on American 
Industries 

Thu article will show that the vast majority of the needs of this 
country arc or can be produced here however our industries have 
been throttled by German control of certain essential products Not 
until we can overcome this control may we become industrially inde 
pendent 

Developing Trained Foremen 

Dr Allen Rogers of Pratt Institute will tell what his institute 
is doing toward the educating of young men for industrial positions 
We need cooperation between manufacturers and our schools and 
universities to bring our industries up to the high plane they should 
occupy 

Our Agricultural Unpreparednesa 

Mr Grosvcnor Dawe shows that the tendency of our farmers 
to leave the country and come into the cities is a material factor in 
the increase of cost of living and makes for greater poverty m cities 
This matter is Of vital importance in our National Preparedness for 
Peace 

Burning Kerosenfe In the Gaaollne Engine 

Undoubtedly the war has had much to do with the increased cost 
of gasoline We are coming to the point where some substitute fuel 
must be developed There are many carburetors designed to use 
kerosene after the engine has once been started by gasoline A 
valuable article on this subject describing the principal types of kero¬ 
sene carburetors and their particular advantages his been prepared by 
Victor W Page the Motor Truck Editor of the SCIENTIFIC 
AMERICAN 

A Census of laSuttrtai Facilities lor War 

Wan of to-day depend aa much upon A* nan m the machine 
ihop a* the man in the trench Such being the caae Mwuvmto 
to take Mock of our industrial fatuities in order that we njiy belli*/ 
pared in caae of a conflict with a foreign power, to mupfoS the Vait 
indue trial forces Of this country for its protection An trade cettjag 
of the work that 11 beiAg done by it* Navel Cumhul pOm in 1 % 
veatigating and tabulating American mdoitnm will ha publiahed to 
our Industrial Number 

Stan4ardlxftUo« Aaa Mcgms 
PmwMns# * 

In time of war it is important » have eyeM m*dtme pert, 
ut order that they may be readily replaced frcfctt of iftfctW Wbfc 
thia m view effort* are being made to etahdardiw eutteushlh w 
in this oountry k ' 

In addition to the arbclm abdye thttd ttiutf other* 

deatajp with ipecut phalbf of ipdaurol I h *|meds » * .<*i; Iftoe em| 

A colored c**fbyGenit4< Bonohor 

woocWOfrtji wiMpl? 
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Truck buckled bj flow of foe uderneath Washout at a small ttUxam croamng 


The DilB col ties of Railroad Maintenaaoe in 
Alaaka 

By Kirk McFuHa 

AIUUOAD construction In the United State* to-day 
la of eo thorough a nature, and opera 
Uon U go systematic, that the service Is 
seldom Interrupted Spring floods and 
heavy winter storms sometimes excuse a 
delay in traffic, but as a rule the main 
talulng of schedules as well as of road 
beds has become a matter of routine lu 
Alaaka, however, the frontier of to-da>, 
railway operation is more difficult than It 
was a quarter of a century ngo in the 
states at home The wild nature of the 
country, the severity of tike climate, and 
the occurrence of natural phenomena not 
found elsewhere make construction as well 
M timetables very uncertain, The Copper 
Kiver and Northwestern R. R , the longest 
of the two standard gage lines now in 
operation in Alaska, probably combats 
natural conditions more severe and 
peculiar than those encountered by any 
other railroad In the world 
The Copper River and Northwestern 
connects the now well known Konnocott 
copper mines with the seaboard Two 
hundred miles of single track line were built in tho 
years 1008-11 at a cost of $16,000,000, an average of 
$8O,0bO per mile. 13ie seaboard terminus, Cordova, is 


1,1500 miles northwest of Health The 11m first pltrus, 
through a very nigged gorgt tin almost unhioktu 
mountain lwrrler width skirts tho Alaskun coastline, 
then jienetrates to the center of tin higher lnt« rlor 


mountains. A steady rise, with limiting grades of 
five per cent, brings tho line to u llnal eUvnllon of 
4,000 feet 


Tilt first 40 inili h of mil turn i w tin broad dt Itu of 
th< ( t>p|H i It It 11 w hit li Is hi nkt n h\ liunditslH of small 
glm hit thuimt In 11n mountains ;m then icm lied and 
for Hu ih luindnsl milts* tin lint (hrtntls tin gorge 
of tin ( nppt r HI\t r lids river ho* 
talltsl from (In laigt lmggils of natho 
topiH r found along Its tourst ban cut, 
thioiikh tin mountains wide li rim above to 
In Uhls of soou and input) ftst a bov like 
turnon of vanlnk width with a flat floor 
of ginvtl, and sides jsifcstly sheer At 
lntnvnlH along Itw length huge glaciers 
projts (Irik from Iht U t fit his on either 
sltlt Hprinri tail ovt r tlu floor of tho 
tail} on, mid shift lug glacial striainH in 
tueept llu lhcr Tin lmw r entrance to 
tilt tanioli Is flunkisl h\ tilt two largest, 
glm It rs with frontal widths of T and 
5 inllts one on • Itln i slth of Ihe rl\t_r 
lluir 1<( fa<(K town Ink {00 fcit above 
(In ri\»r form om of tin slkhtH of all 
Alaska Tilt ( op|n r Hive r hi hlgt which 
spans ila rlw r lnlwitn Hum glaciers 
rmik'i nmoiik om rt inni kiibk bridges Its 
three long IrusN *pnns wire built In m 
slnkb wintir dt split anth c oltl mid 
bllntlliik Morins talmwtnk and nilssons 
wtit driven through 1J Os t of he Iht 
mm orient of width nt one time <nrricsl the last span 
1 - int In h out of Hue Tin. final spun was Jolntsl up but 

f ( i>m hnlt fl oil puffr r 17j 



Copper river bridge, Childs fleeter in distance 
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Cb*rl«* AU*u V(\mn l r«*id*ut, IwlarLak C lievck, 8*orti*rjr, 
Ot«oq D Maun Trttfurar all at 333 Broadway 

Entered at tb« Fo«t oitloe of New York N Y a* 8*r«id Chu* Matter 
RateraU m H#oon4 Cl*« Matter at Hie Po»i OBke Department, Oauada 
Trade Mark KegUfemt in ttot* United Slate* l atenl Oflkw 
Lopjrrlgbl 1010 by ilunn k Co lut* 

(Jmat Hrltaln rl^htu r<uM*rv n 

llluitraled article* imut uat rtjprodu<-mt without permlwlnn 


7 he objctt of thi * journal in to motd auurutely and 
lut idly the lutest 8dentiflc t methanical and industrial 
nctc« of the day As a weekly journal, it i# (n a po«i 
tian to announce interesting development» before they 
are published elsewhere 

The tiditur fa glad to hate nubmitUd to him timely 
articles suitable for these column# especially when tuck 
uititii* u>L tu thtnpanit if bp photograph* 


A National Calamity 

I N view of th< pnwnt uIkIh In the world's affairs, 
ami quite possible In our own, tlio action of the 
^ nutL In cuiam mating the ( luimbcrlulii hill for 
I In reoi^Hii I station of our mllltury forces cun be re- 
gurilnl ns nothing h nn than a calamity, mid us liable 
to hud la its ultimate results, to u great national 
dlmiHter The CbunihLrluln bill culls for a standing 
army of a minimum strength of 250 000 men, and for 
a Fedirul voluuteir army of 201,000 mm Tin expert 
minds of the <Jem nil Staff and (he Army Mar College 
have given It as their opinion that a rtgular army of 
>50,OftO nun Is thi smnllest thorouglilv trained force 
upon which this rnuitrj of ourH <an nly with eon 
lidence as the basis of Its mobile defmais, and ibty 
believe that the pro|MW<s3 tidtral \olunl*er army of 
201,000 is an i xjh rhmnt wlilch has snttlc lint promise 
to rtmlir it worthy of u serious trial On the other 
hand, there Is a unanimous concensus of military opln 
ion that 1 lie “Fethral militia" hi hum ns proinmed 
Id the Iluy hill, heuiusf of the <\Is11itg eonstitutlona! 
limitation stf upon the Fcdirul CJovunmente tontrol 
over the militia, would prove to la a broken reed 
And It dots not rmpdre the tiainod Judgment of the 
military ex|>ert to forest* that the pro|>oHe<l payment 
of from $40,000,000 to $50 000,000 a vear to the milltin 
would be to foster in our midst a pollthsi mllltury In 
stitutiou wlikh under (hi direful mothulng of the 
maihlne politician inl^ht eusily thulop into that sin 
later "militarism” of width wt luiir ho mmh In the 
present horn 

Now, In spite of the fact that the Rreshh nt has re- 
euitly said 44 Tin rt Is nothing (\tru\ugant about an 
armj of 250 000 nun" notwithstanding that the pro 
|s»sod army has the hacking of our highest mllltury 
expelta, and In total disregard of the earnest appeal 
of the eouniry for adequate, preparedness, the House 
of Reprise utatlx h haH seen fit to ait down tin regulur 
nnuy to ISO,000 men, throw out tin Federal volunteer 
armj nltogtthtr, and commit tlu defumt of the conn 
try to a Federalized and paid militia with all the 
«vils of constitutional uncertiilnH and political abuse 
whkh may readily follow In Its train. 

Why Is It that our mllitaiy men us a whole, not a 
few of the members of the National Guard, and all of 
those, civilians who have made a study of the past 
ldstorj and the piesuit conditions In our state militia, 
or* so Htrongly opposed to the projswed militia legis 
lotion/ It is not that tlu \ nr* hnstih to the militia 
mm ns such, or that tin y fail to ruognlzi that In mane 
stalls the National (Juurd is a well oignnlzed putrlotlc 
and ho far us tin limiting emidltlons permit, an eftl 
chut fuue The objection in tin umjorltj of eases, 
wi I* Hue, and cutaiuly so far as the Sukntivio 
American Is concerned, U bused uinm the conviction 
that the whole history of our militia shows that to rely 
upon than us mimcrienlly the main eh meat of our 
defense Is to rest, as George Washington ome said, 
M Ui»on ft broken staff" 

By way of allowing how diametrically oppound la the 
present action of tlu House of Representatives to the 
experience and teachings of Washington, we quote 
the following from his writings "The jealousy of a 
standing army and the evils to he apprtbended from 
one, nr« runou, and In my Judgment, situated and 
circumstanced as we nn not at all to be dreaded but 
(he of iranRuff one, according to my Meat 

formed ft am Iht pi front line of things Is certain 
and inevitable mitt " 

The nl»ove Is from Hparka’ "Writings of Washing- 
ton " and from thi same wojrk we quote what Wash* 
Ington said In a letter to the President of Congress, 
dated December 1J0, 1776 44 It Is ikeedleas to add that 

short enlistment and a mistaken dependence upon the 
militia have been the origin of nil our mlafortuuM and 
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the great accumulation of our debt Wo find, air, that 
the enemy are dally gathering strength from the die* 
affected. Ibis strength, like a nowbaQ hy rotitfif. 
will increase unless some means can be deriaed to 
check effectively the program of the enemy’s arms. 
Militia may possibly do It for a little while, but In a 
tittle while, also, and the mUltla of those states which 
have been frequently called upon will not turn out at 
alt, or if they do It will be with so much reluctance 
and sloth as to amount to the same thing Can 

anything be more destructive to the recruiting service 
than granting a $10 00 bounty for six weeks’ service 
hi the rulUtla, who come in, you cannot tell bow, go 
\nu cannot toll win u, and act you cannot tell where, 
Huisume provisions, exhaust your stores, and leave 
>ou at last at a critical moment? These, sir, are the 
men I mu to depend upon ten days hence, tM« 4# ike 
basis on which your cause wiU and must forever do* 
pend till you get a large standing army sufficient of 
itself to opjrnc the enemy ” (The italics are oure ) 

Far be it from us to draw any Invidious comparison 
between the militiaman of to-day and his predecessor 
who so sorely tried the patience nnd faith of Wash 
lngton himself Undoubted^, the moral fiber of the 
modern National Guardomun is of much finer quality 
But having said that, let us look squarely in the eye 
of the fact that the faultB of the militia system, the 
inherent faults of the systtm, are Just as great to-dsy 
as then, and let ns remember that an institution which 
broke down ao deplorably in front of the easy going 
British Army of Revolutionary times would shrivel up 
like a wood shaving before the fierce blast of a highly 
trained twentieth century army equipped, as it would 
be, with the overwhelming artillery of modern war 
fare 

The hope of preparedness in the presence Of this 
wrehhed fiasco In the House of Representatives lies 
in our President and hlH consdousnesa that he has 
tlu all but unanimous voice of the country behind him 
in his hi u ml for an adequate army More than once 
in a crisis hik!) hb this Mr Wilson has laid a firm hand 
upon Congr <hh and swung it into what he believed to 
lie tho path of honor nnd duty 
There is u call for au<h action by the President to 
deliver Hie army bill frmu the political tolla into which 
It has fall* n 

The Completion of the Rhone-Marsdllea Canal 

F RANCF although uigaged in a gigantic conflict 
which has tailed forth every military and prac 
tkully overy industrial resource at her com 
rnund, has found time to bring to a successful con 
summation a great engineering undertaking, namely, 
tlio Rhom Marseilles Canal With the fillte of her 
mnuhood engaged in the most sanguinary warfure with 
a military organleatlou the like of which the world 
line never known la fore, the opening of the promising 
waterway at tills time speaks well for the stability of 
the Repuhlh’s enterpriBea 

Marseilles la Francos great port of entry for the 
Mediterranean Hea, although Nature caused it to be 
walled off from Central France by a mountainous 
range that aweejm around the northern side of the dty 
Before the advent of railroads the question of pro* 
tiding a waterway between the port of Marseilles and 
the Imiiortnnt Industrial cities In the interior was a 
mu* h mooted one As early as 1820 a canal was ofli 
dally proposed by Beequey, the then director of bridges 
and roads With the appearance of railroads tho 
project was momentarily forgotten, although in the 
intervening years It was constantly before the French 
Government Rut It was not until 1904 that the pro¬ 
posals gave wav to actual work on the canal On 
May 7th last, In the presence of a dlHtingulahed gath¬ 
ering of members of the Cabinet and other officials, 
the Rhone-Marsolllos Canal was officially opened. 

The total length of the canal Is 60 miles, and It has 
for its main feature a five-mile tunnel through a moun¬ 
tain Leaving the jwrt of Marseilles, tho canal fol 
lows tho coast lino up to the point where the tunnel 
ts entered Emerging at the other end of the tunnel, 
the canal utilizes two salt water Jakes, the larger be¬ 
ing the Btang de Bern, finally debouching Into the 
Rhone at Arles. The canal In the sections on a straight 
line is 82 feet In width, with a depth of water of 6 feet 
0 Inches, the normal depth, however, is 8 feet 2 Inches, 
Between Marseilles and the Ht&ng de Bern it Is 0 
feet 10 lm hes, the reason for the greater depth In this 
section being that larger craft, such as sea-going 
bargee, will pass through it because of the prospective 
development of a number of Industrial establishments 
on the salt water lake From this fact it may he as* 
maned that goods in many instances will be transhipped 
from the larger barges to smaller craft that ply the 
Rhone River The locks of the canal are 02 feet 0 
inches in width at the entrance spa 820 feet ta useful 
length Throughout, the canal has been constructed 
to accommodate barges up to 600 tons oapaeRy, and 
It is believed thst these craft will be able te travel up 


tb* £0100*, *0Mt XHwba 

VtAt portfpq at 4* <tMt which m*ft> 

tain range and is knp#p astaa tndhei eg the Sava ww 
first designed tot t vrfdti} qt 09 fast at tie swiagini 
of the arch, and wag $o hare a towing path 4 fed tl 
Inches In width, forming a bracket, offer the wttfa 
length. Fearing that dllfionRy might arise when two 
barges passed each other, the M a r s eiJU s Chamber of 
Commerce requested that the tunnel should be wldsr, 
with the result that it has been given a span of 72 feet 
2 inches, with two side paths, 6 feet 9 inches In width 
each, leaving SO feet for the canal width. 

Perhaps the press reports regarding the odfidal open¬ 
ing of the Rhono-Maraellles Canal have been too ett- 
thusiastlc in vialoulng the great use to which the 
new waterway la to be put In the Immediate f u t ur e. 
The statements that the new canal, like the Kiel OftVU& 
of Germany, will be of strategic value in penfilttilag 
the movement of destroyers and small war craft be¬ 
tween the Mediterranean and the North Baa. appear 
to be premature, at least judging from au authorita¬ 
tive report on the condition of the Rhone River The 
latter is a difficult waterway for traffic, and will always 
continue to be so Its flow is Ill-suited to modern navi¬ 
gation methods with large craft, yet large craft must 
be resorted to in order to reduce the coat of transporta¬ 
tion While there appears to be an abundance of water 
iu the river, its bed is very Irregular, preventing the 
water from Bpreading evenly over its entire length and 
breadth, and as an additional obstacle, sandbanks are 
constantly forming. In sum, the Rhone must be con¬ 
sidered In the light of a torrential flood. Were it 
not for these conditions, direct communication by water 
between Marseilles and Belgium and the Rhine would 
be readily realized But the obstacles that have thus 
far been overcome would seem to indicate that with the 
same kind of perseverance and skill a navigable water 
way from the Mediterranean to the North Sea Is not 
an Impossible achievement of the future; 

Climatology and tho War 

T HE climatic survey of tho globe is an endless 
task, depending for its prosecution upon the 
patient collaboration of thousands of people 
Day in and day out Instruments must be read at fixed 
hours nt an Immense number of places. Month by 
month and year by year the results of these readings 
must be collated summed, averaged at various central 
offices aud observatories. Continuity of the records is 
extremely Important. Missing observations may, it Is 
true, be Interpolated from the records of neighboring 
stations, if such exist, but the value of the series is 
always Impaired to a certain extent by this process. 

The fruit of all this labor Is a body of statistics that 
furnishes, on the one hand the substructure of In¬ 
vestigations In tbe many branches or scleffc^ in which 
meteorology Is a factor and, on the other Information 
directly applicable to the practical needs of agriculture 
and other human activities. 

In the period of relative tranquillity preceding tbe 
present upheaval in the Old World the climatic sur\ev 
was expanding at a rapid rate Nowhore was the work 
more actively carried on than In tbe colonial possessions 
of Germany Already It bad become possible to draw 
quite satisfactory rainfall aud temperature charts of 
such newly explored countries as German Bast Africa, 
German Southwest Africa, Komerun and Togo The 
older French and British colonies In Africa had also 
become climatically well known. In tbe Far Bast, to 
the South Seas, In South America, the spread of the 
climatological rdseau went on apace. Western Europe, 
long provided with a dense network of stations, was 
turning out commendable digests of their records. 

The effects of the European war upon these under¬ 
takings cannot yet be folly gaged, but dlmatotoglsts 
already stand aghast at disasters that must he taken 
for granted. Germany, we hear, has managed to keep 
nearly all hei meteorological stations in continuous 
operation, but what of Belgium? Perhaps some of the 
observers iu that stricken country have heroically stuck 
to their thermometer* and rain gages, and perhaps the 
enterprising Teutons have, here and there, taken Up 
the work where the Belgians left oft, but many of 
Belgium’s longest unbroken series of obeemttons were 
in progress at towts that are novf heaps of ruins* 
There cannot fail to be s stojste gtp to the ooptiu* 
file of meteorological reports for $e kingdom which 
has Issued for so many yearn from to# Royal Observa¬ 
tory st Uecto Northern tffhnce is to the same plight 
The meteorological amice of BerhU had a hard etamffide 
to xnslntaiii its existence to ttteas Of pvata to ft 40tt- 
celvabJe thgt It has survived the political dhpftfd' of 
the post year? r . 

What effect has tbe war had upon tbe matoero|M(osl 
work of the wen-organised corpse* obeemt * oft cuto 
planters, mftsiohariee and otlmw^ Geni»ay*s former 
Aftfeau a****? At the ysd |s at wvfta* H to tody 
to speculate se' to ftto # ft* ' * 
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An Sifiettte^Hy^Oparated Tir* Inflater of compact 
and regdlly portable deolgn has recently been placed 
t ©t th* market by an American manufacturer It la an 
Ingenious combination of a universal electric motor 
Uifct wfii operate on either alternating or direct current t 
a high-pressure air compressor f a gear box, and a con 
dettslhg tbktober sO arranged that all elements are en 
dosed In a single housing and are automatically cooled 
by a patented cooling sjstem that requires no liquid 
of any kind The smaller model is provided with a 
handle ao that It may be readily carried about 

Novel Umoi Hand Magnate — There has been in 
traduced recently a hand magnet which Is but a trifle 
heavier than an electric iron and ii designed for con 
ncctlon to any lamp recoptade or socket It Is suitable 
for clearing up chips and borings for separating brass 
from iron chips or tilings, for handling warm or awk 
ward shaped castings in foundries, for dipping metal 
pieces in paint, for recovering nails from sweepings in 
shipping rooms, apd for hundreds of other purpones A 
push button for turning the current “on ” end ‘ off ” is 
located in the handle 

Rapid Screening by Electricity —Under the name 
of the “gyratory riddle” there hoa been Introduced au 
electrically-operated machine which permits of the 
rapid screening of sand and other materials. The ma 
Chine consists essentially of a frame work, a one third 
horse-power motor, a common sieve, and the mechanical 
movement. The sieve is given a gyratory motion by the 
mechanical movement, which in turn receives Us i>owei 
from the motor It Is claimed that the calamity of the 
machine Is very high, and that it will sift sand faster 
than a man can shovel into it The machine Is readily 
portable and can be operated by current from any lamp 
socket 

Killing Trench Rats by Electricity — Numerous 
have been the methods employed by the soldiers in the 
French trenches to kill the rats which constitute a 
veritable plague In the Western war zoue, but perhaps 
none has been so Interesting—and so effective—as the 
electrical method A trough Is excavated along a rat run 
adjoining the trenches, and over this are placed three 
wires running parallel to each other A constant supply 
of current Is maintained in the wires, which are spaced 
only a few inches apart The rats In crossing the 
trough come in contact with the wires, resulting in im 
mediate death. It 1* reported that hundreds of rats are 
killed each week by this method 

Electric Vibrator for Foundry Work —To facilitate 
the rapping of patterns for which purpose ulr vibrators 
are now employed, there has been developed an electric 
vibrator of simple yet efficacious design The vibrator 
Is said to be especially well adapted to use on lynches, 
squeezers and heavy moulding machines Essentially, 
the new vibrator consists of a metal plunger wlfh 
hardened ends, which la actuated by solenoid coils 
housed in a smooth cylindrical steel case The coils 
cause the plunger to strike hardened metal anvils at 
both extremities of the Stroke By means of magnetic 
force the plunger is maintained centrally In the solenoid 
tube, thus there Is no friction and hence no lubrication 
Is required The vibrator Is designed for alternating 
and direct currents. 

Electric Vehicles for Wounded Soldiers — Electric 
wheel chairs similar to those employed at the Panama 
Pacific International Exposition last year arc being 
used successfully in Europe for the wounded awd 
crippled soldier*. Iuvariably the convalescent men 
prefer to direct their owu chair than tq have some one 
push them about One of these chairs, which Is of Hwlas 
make and costs but a small sum, is equipped with a 
M, horse-power motor susj>ended between the steering 
and rear wheels. Current is supplied from a buttery of 
10 lead Plata cells housed lu three boxes beneath the 
Seat tbs battery is of 00 ampere hour capacity and 
provides sufficient energy for a run of 80 to 40 miles 
Five forward Add five reverse speeds are provided 
Tb* ftserlfig dud operating mechanism is of the very 
shBjdsst 

Ttstiag of Incandescent Lamps for Government — 
The 'lamps purchased by the Federal Government, 
amounting to about 1 , 250,000 annually, are Inspected 
and tested by the United States Bureau of Standards. 
Tbs specifications, under which they are tested, are 
WbMfewi by the Bureau and are recognised a* stand¬ 
ard hythe MBUfttCturere a» well ai by the Government 
Wmjt dre need alee by many other pwehawr* of lampe. 

lampe are flret hwpected for mechanical and phya 
lot) taffeta, thla being done at the factory by Bureau 
feaktatfefc Bepreeectatlve sample* are then selected 
ag$ mt to'tfia Bureau, where they are burned on life- 
fcfe Pt jtitadt etltelMc? at wMch they muat «*▼« » 
afeSli atabw a< houre Ufa. depending upon the kind 
of tfalfcT’dbojSt W 06 lamp* are tins burned on teat 
«& thla taet fefetfew »uat be taken in 

tan* aad the adjuatment and 
WMfet *>>**». 
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Instruments for Measuring Solar Radiation — 

Instruments of this category have Increased consider 
ably lu number and efficiency lu recent years, but the 
literature concerning them is scattered through the 
fllos of scientific Journals and is not easy of access We 
therefore welcome the appearance, lu separate pamphlet 
form, of a comprehensive history and description of 
such instruments b> Mr Robert 8 Whipple originally 
published In the Optician and rhotoyrapfiic Trade 
Journal The memoir is full} Illustrated and provided 
with bibliographic references 

A Flora of the Northwestern United States — 

Messrs 0 V Piper and & h Beattie have recently 
published a much needed addition to the list of Airisrl 
fan flouts in the slmix) of one for the jjart of Washing 
ton nnd Oregon J>lug west of the Cascade Mountains 
and between 43 j /j and 41) (leg N latitude The northern 
range of many of the species extends well within the 
boundaries of soul Ik rn Alaska The work includes 
description*, with hevs of 1017 sjkhIps of whlrh seven 
uro iHw to scliuce The work Is bawd largelv on 
herhiulum mat dial at the htate College of W aHblngton 

Grow Roosts —W iltlng lu the learbook of the V 8 
Dopnrtrm nt of Agric nlturo Mr h II Kulmhai h, of the 
Blologlenl Muivo} clescrlU'S one of the most wonderful 
of bird phenomena still existing in close proxlmltv to 
large cities ’ In this countrv , viz the roosts nt which 
crows gather nightly in enormous iuhiiIm rs during tlu 
colder months of the jenr A roost Is ustinHv a stand 
of tnes, CHpoelully pines and other evergreens though 
one of the most ]xjpuloun of the earlier known resists 
was a low roodcovcml islnrnl In the Delaware ltlver 
entlrU> destitute of tree 1 * known as the Pui Patch 
Crows have also hem observed roosting in oi>en fields 
and on c xikvwhI sand bars Boosts arc often in the 
immediate vhlnltj of titles One nt Aitlnglon \ n 
Just actons the Potunuu Klver from Washington was 
supposed to have contained Ht the height of Its occu 
pancj from 150,000 to 200000 birds several other 
equally i>opulouH roosts have been recorded while some 
observe rs have estimated the population of Individual 
roosts at millions Fortunately the birds that gal her 
In one HjK?t In such numbers at night feed over u wide 
area as a rule, by da> so that the roost Is not so 
serious a menace lo crops lu Its vicinity as might be 
existed 

r Upper-air Observations In Canada bare now been 
in progress for more than five 3 cars the first sounding 
balloon having been sent up from Toronto, February 
3rd, 1M1, and the first meteorological kite Fobruao 
28th, 1911 The Canadian Meteorological Office has 
Just published, in ono volume, the detailed resuLta 
of all the balloon observations down to April, 191G 
The majority of the balloons wire sent up from Wood 
stock about 100 miles WSW of Toronto As indlcat 
ing the drift of the atmosphere In that region it 
is interesting to learn that only four balloons were 
found, after their fall, west of the starting point The 
mean direction of travel was due efl»t Of IU balloons 
sent up, 03 were recovered In one ease the hulloon 
was not found until 33 month* after Its ascension, but 
Its meteorograph record was still quite leglhU The 
results agree with Mumm ubtuirnd lu Europe In showing 
that the stratosplu re or “ isofht tmal la>ir * of tht 
atmosphere is higher In summer than in winter but 
differ from the Furopenn results In showing the 
stratosphere to bo warmer In winter than in summer, 
the average seasonal difference being 0 deg Cent This 
is possibly due to the fact that Ontario where the oh 
nervations were mudo, is east of a continental arm, 
while Europe is east of an oceanic area 

Thunder at Sea —Tn const qm nee of n note published 
In the Hukntimo NMt hican of Juue UUh 391 F > record 
lug a discussion at meetings of the Astronomical Society 
of Frunra In regard to the uudlbllltj of thumb r at sea 
the Carnegie Department of Terrestrial Magm tlsm In 
strutted Captain Ault master of the Carmgte to 
Investigate this question In the course of a vovage from 
Dutch Ilarltor Alaska, to Port Lyttleton Now Zealand 
August 6 th November 2nd, 3935 Lightning storms or 
displays were seen on twenty two different occasions 
but they were accompanied by thunder on only six oeea 
slons. Tn thtse six cases the distance of the nenrest 
land was from 50 to 600 mile* In all oases, howover 
where -streak lighting was seen, thunder was nlso 
heard 3ho other cases wore sheet lightning It has 
been suggested that the frequent inaudibility of thumb r 
at sen 111113 be duo to the fact that the sound of the 
thunder Is drowned lu the noises on shipboard during 
a storm The “ Carnegie,” however, observed lightning 
without thunder several times In calm Weather In one 
ease In which several claps of thunder were heard the 
successive Intervals between flash nnd clap showed that 
the storm became Inaudible when its distance exceeded 
0 miles from the ship. The observations will be con 
tinned during the remainder of the present cruise of 
the ” Carnegie." 
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Aeronautics 

More Powerful Aeroplanes for Army —The % ar 

Department Hum dcddi*d to abandon the old 9U horse¬ 
power Htroplnne for uillltnrv iim ex<*tpt iu the training 
schools, dut to tin <.xiK.riv.int k of tin aviators in Mexico 
Orders have l>oi 11 plm ed fot four m w Curtiss biplanes 
of 100 horse jtuwi r, (otidillonal on satisfactory tests 
that are to l>e umdm t.sl ui ^ fH >rt N« ws It 1 h known 
that the utvv nun him k an umsUU mbh larger and have 
far more lining i«m<r Hair hjhh d Is un iih 95 

miles an hour 

The Society of BrltUh Aircraft Construetore has 

reevnlly buu foumhd in Dvgland and has mmmu its 
numerous obJt(ts to uimuriige promote and propst 
the British uiuraft indnstiv and ),em rnllv to wat«h 
over and protect tin gimrnl lute rests (»f voinpanleH 
tirnni and ikikudk « UMkisI In sin li tdninft industry 
but iudeitendcntl} of tin ihihouuI lidt rests of uny 
compunj Arm 01 laraon It projststs t(H), to originate 
and promote improvenunt In tlu law (onceinlng avi 
ation to supiK>rt or op]>o«e altdatlons therein, and to 
area improvinnutN In admlnlatjatIon It in also pro- 
postd to maintain a statlHtleul deimrtmeut wlilrh will 
eolkit and eollutt Htatlutics relating to the industry 

klectrically-Hestcd Gloves for Aviators—A British 
0 rm 1 ms ltMcntJy Introduced a lino of electrically heated 
glove* for av latora Cold bands and feet are among the 
pi line dls< omfnrts experlenwd b> airmen living at high 
ultltudf s and it Is ubvious that uunihed bunds In par 
titular nmj lend to dlKiisti r Ordinary gloves, itre- 
Hjx.*otiv i of tlu Ir thickm. 8 * are of Utile* use The elec 
trknlh lien ted gloven on the other hand maintain the 
hands at a comfortable teminrature As iu the Instance 
of (lie tlectricnllv heattnl glovea for automobile drivers, 
tlettrital coimectlon is made Iwtween small brass disks 
on tlu gloves and metal platen on the steerlug wheel of 
the aft(raft 

Why the Navy Needs Seaplanes —Aeronautic units 
are to be dev<loped within tin tnited States fleet for 
the purjK)se of directing the Are of battleships at ox 
treme ranges With seaplanes \t Is expected that ef 
fective fire can l»e maintained at a dlwtam© of 17 000 
to lwuuo vnrds according to the irriul Age Weekly f 
whUh KtuteM further that the naval engagements In 
the North Sea indicate that there ’ as been effective 
firing nt 37,000 3 ardrt, In tho spring target practice of 
the I nIt(Hl Staten Nnvj it 1 h thought that with the a»- 
sistance of Hcuplnnes, b> whkh tho range can be cor¬ 
rected and the reault of shots observed, intereeting 
n^ults mnj Ih obtained 

Engagement Between Submarine and Sespiane^- 

Anthouv JuunuH an aviator and representative of so 
Arneritan aircraft builder, Ulls of an Interesting en 
gagement tut ween n Huhmarlno nnd seaplane which he 
witnessed while on board a Kusslan ship during the 
aerial l)onibnrdimnt and destructiun of the Turkish 
Black ^ea iwrt of San ( odne He states that a Turk 
l*h mu hum rl no had crept up unobseivwl on a Russian 
HOiplam which was reHtlng on the surface and 
laundied i torpedo The misHlh grazed one of the 
plane* hut did not explode. Before the submarlna 
could dive, however tho seaplane nro* and with nccu 
ratalv aliiusl bombs destroyed tho Hiibuvnrfne 

Record Non-Stop Flight cf Army Aviators In Mex¬ 
ico — I It Fxlgar S (.orrfll a ml Herln rt A 
I>argu< math \ record nonstop flight und brought In 
mcsMftgiK from tlu fiont to Columbus New Mexico 
For mveial du}s we had ho«n without lnfoimation re¬ 
garding what was transpiring will) tlu ll>lng column 
of cavalrv owing to the lnsufficluit rHiig* of the field 
vvlrthsH Conscquuith, win a tluHO two intn pld avl 
ators nrrlvtnl with nuNsngf s fm (icinral I minton ( vt ry 
one wu* gr< Htl} rellevtsl For their flight tht nv tutors 
used one of the five 90 lmrst power < nrlUs tiadors that 
are still in commlsKiun out of flic clj.lit with which 
operations were begun In Mf \h 0 Thev av* raged 
marl} 90 niilea 1111 hour whhh wum exlniuelv gcxxl con 
sidering the tmnlurous air unruits in flic mount a In 
cllstrif ts 

Teuton Air Losses in the War — Fj41wuUn of Ger 
man nnd Auslrian air Iosms ^1 ik e the Inauguration of 
the vv hi an a*« varied ns tlu 3 arc numerous Nrnong 
the latest is tloit of tin Italian (Hut nnh dti Lavori Pub 
Jillcf, whirh states that definite news has bun received 
from a mifst ooinratint suuieo thut sliue the beginning 
of the wht ( ermjinv has lost 47 Zeppelins and l(W aero- 
plums tlu minds r of alriinu killtsl nr ruptured In con- 
iieetion w tth these loss* s In lug 3,400 (*< rmam has con¬ 

structed 40 new /(ppellns, over 10 of these an now In 
service nnd the remnlndei ore nearing completion. 
\ustrlfl Is said to have lost nil her dirigibles and 184 
ncioplams and 1 ms not hem able to replace tho former 
since the article In whhh thewe figure* were published 
appeared Home two months ago the losses shown do not 
Include the henvv toll in ZepjKdlns and aeroplanes re¬ 
cently exacted by the Allied forces However, It would 
seem that the figures given are somewhat higher than 
the usual run of estimates 
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Industrial Preparedness for Peace 

VII Cutting Costs in the Paper Mill 

By Minor Chipman 


T HE price of paper In all llnea has risen to figures 
running from 50 per cent to 100 per cent higher than 
those prevailing before the European ft ar High grade 
bonds which previously retailed for 25 cents or 20 cents 
per pound, are now selling for 50 cents ]»er pound, with 
little to be had at that price The pai**r mlllw ar< rushed 
with orders, and crjing for raw material The raw 
materials shortage includes foreign rags, foreign sul 
flte, and fouign chunlcals, dyes, ett One of the 
largest printers lu the country has told me that the 
printing business was having n Ihhuu, notwlUiHtatiding 
the tremendous lncioase In the cost of materials Many 
of our paper maDufncturtrs arc awaiting the close of 
the war, that the avenues of trade may reopen, and 
thereby bring their production up to normal This 
“ wultlng ’* program Is not Industrial Prepamlmss for 
Peace. We cannot Imlude under this heading of Pre- 



The dtp* of paper In the roQ Indicate “ side cracks." 
A aide crack means a stopping of the machine, 
pasting the ends, and restarting 


paredneaa, the mere development of local producing 
agencies for these raw materials whhh have been here* 
tofore exclusively imported The program for Indus 
trial Preparedness goes much deeper than that 

Scientific Management In Paper Making 

TOie application of the principles of scientific manage¬ 
ment to the manufacture of paper la quite different 
from that of applying the same principles to machine- 
shop processes. The division of labor, found In ma 
chine trades, has not been, and never will bo developed 
In the paper mill A division of labor exists, but such 
divisions as exist cover trades In themselves, with their 
own distinctive technique In a general way, paper 
making may be divided into the following classification, 
as to its educational or experimental content, as an 
occupational problem 

(1) Chemistry (2) Mechanics (3) Manual 
Labor (4) Mental Labor (5) Trade Technique 

Nearly every Job In a paper mill contains elements 
of theae five divisions The paper mill la a process of 


almost Infinite vm-lables About the only constant fae 
tor in a jmj>er mill 1 h trouble, and even this has a 
vexing variation The making of a particular grade 
and qnnlity of parnr Is not the same proposition as 
that of manufacturing a certain gear, wheel, or machine 
part There Is nothing ‘ Axed " in pajter manufacture. 
One of the most Impressive and interesting mechanical 
processes in modern Industry is the operation of the 
modern high sitecd paper machine The “machine" la 
the heart of tho mill Its production regulates all other 
processes in the mill Everything else Is in dependent 
sequence to the pai>er machine's efficiency and produc¬ 
tion Scientific management 1ms been applied, with 
success, to the operation of this Important factor in 
paper manufacture A modern paper machine costs, in 
eluding housing, anywhere from $100,000 to $250,000, 
and paper inuk<rn have left no stone unturned to plan 
orders and dispatch than to the “machine" with the 
least possible delav In a large mill manufacturing 
fine hook papers the nverngo shutdown of palmer ma 
chines did not exceed 2 or 3 per cent in an entire month 
The opiK)rtuultles for savings and increased efficiency 
in the pnjx r mill do not He In the operation of Hu 
paper machine Its* If but In the nmnorouH and com 
plox operations width premie and follow the paper 
innchiuL us u factor of production 

One of the largt st pnjwr manufacturers In this coun 
try emplovt^d an < fib lcncy expert to make a survey of 
his mill, and Introduce the print Iples of scientific man 
agement, where practicable, into It* operation The 
story of the efficiency work carried on In this mill is 
one of the most interesting chapters in the history of 
scientific management As an example of Industrial 
Preparedness for Peace, a brief description of the work 
us applied to the single operation of calendering, will 
give an adequate conception of the possible savings In 
paper manufacture These savings are possible, en 
tirelv outside the raw material problem, and bear no 
relation whatsoever to European conditions, Herman 
competition, or the dyestuff problem The savings 
made in this department of a large and prosperous 
paper mill illustrate the general posiilbllltip* in the 
trade as a whole, and the kind and character of savings 
which wo Imlude under the term of Industrial Pre 
pared ness for roacc 

Calendering Coated Paper 

This process may be divided into auj numl«»r of op¬ 
erations For convenience, we have classified It under 
six different headings 

1 High speed 

2. Slow speed 

8, Breaks In paper, pasting cuds, etc 

4 Making ready 

5 Taking sample 

6 Unavoidable delays. 

Any deration that a workman performs about his 
calender may be placed under one of theae headings 
We shall explain each one separately 

1 High Speed Wheu a calender is on Its high 
speed, with the weights down and the paper running 
smoothly, it is doing productive work All the other 
operations are merely side issues necessary to bring 
the stack (calender) to the desired condition, < c, of 
running on high speed It follows that all items such 
as low speed, pasting endB, making ready, etc., should 


be made as short as possible so a* to lncreafto the time 
on high speed, 

2. Low speed is necessary In starting, or when a 
poor spot In the paper la about to page between the 
rolls. 

8, Breaks in paper, pasting ends, etc. Under this 
heading we have Included all of the time from the 
stopping of high speed (in order to mend a break or 
paste an end) until the high speed Is again started 

4. Making ready Includes the time from the finish 
of high speed on one roll until the starting of high 
speed on another It Includes such operations as (a) 
taking finished roll out of hcarlnga, (b) placing flu 
ished roll on rack, (c) placing new roll lu bear¬ 
ings, (d) putting paper through stack, and other 
features. 

5 Taking sample—(for Inspection of foreman) 


A roll of paper like this causes high cost to the man¬ 
ufacturer, redaction In output, loss of bonus to the 
worker, and a high percentage of waste 

ft This heading Is inclusive of delays, for 

which the operator is not responsible, such as Inter¬ 
ruption of powder 

The first step in standardising the work of calender¬ 
ing was to bring the machines up to standard speeds. 
Tliis was accomplished with such success that the aver 
age speed of the 10 machines showed an Increase of 00 
feet per minute. This means an increase in output of 
375 pounds of paper per hour 

Carefifl studies of the various machines were then 
made and a standard of efficiency established for each, 
indicating the percentage of the operator's time which 
should be devoted to each of the six fundamental Opera¬ 
tions described above It was then possible to main¬ 
tain a close watch over each machine, and make in¬ 
telligent efforts to keep it running at high efficiency 
It should be noted that under this system a machine 
may attain an efficiency of more than 100 per cent 
simply by exceeding the standard laid down for it 
(Co*dn4«tf on pap* JMjl) 
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A badly dented piece of wood before 
treatment 

Remo ring Dents from Furniture 

W HEN wood is badly dented or 
scratched It la often a problem to 
know how to get rid of the marks. This Rem 

U quite easy If the following plan 1 b 
adopted First of all fold a piece of blotting imi« r ut 
least four times, then saturate with water, finally 
allowing the superfluous moisture to drip away Now 
heat a flat iron until it Is about the warmth required 
for laundry work. Flare the damp blotting paper over 
tha dent and press firmly with the iron As warn ns 
the paper dries examine the mark It will then l>e 
found that the cavity has filled up to a surprising ex 
tent Where the dent is very deep a second, or even a 
third application on the lines Indicated might be tried 
Sooner or later even serious depressions can be drawn 
up, and most people who have not tried this plan will 
be surprised at the result of the treatment The accow 
panying photographs show a dented piece of wood be 
fore and after the application of the iron Ho-polishing 
will Clear away even the slight marks that might finally 
remain 


Removing dents from furniture with damp blotting paper and a hot 


with water ltnw sugar U then stirred into the watir 
until the liquid has ahsorlKM all that It. um take up 
The sugar aud water should not Ik* IwiMed ns this will 
produce a thick mixture that will not Ik freeh imbibed 
by the plant On I lie other hand there is no harm in 
order to assist in tin dissolving of Iht su^ar if tin 
water Is ullghtlv warmed 

The next thing is to secure some pieces of cotton 
through which the sugar solutlun will pass Actuullv 
louud cotton lamp wt<k answers the pun>ose very will 
It Is a good plan to use not ltss thun a couple of Jars 
of solution for every pumpkin Tin si' nre stood um on 
either side of the fruit, sunk u little into the ground, so 
that then will not In a danger of overturning A con 
ncctlon must now be'made between iht pumpkin and the 
sugar solution Two pirns of the wkk art tut, tlase 
being meusuied so thut thej rcath from the stalk of 


After treatment re polishing will clear away 
(ho alight marks 


Hu: mt< of grow tit c\ Idem. tnl hv the 
pumpkin is astonishing It will lit found 
that iht fruit glows thro* or four Units 
i iron fasti r than flu)'** k|m i lim ns w Mi u arc 

nth fed at all It is t i*v to Ural out 
the lacunae In wiight bv plating the fruit on to a 
pair of siaks from Hint to time ( arc must Ik taken 
to avoid injuring the st ilk In any wav As icgardH the 
lttiriMHe in sl/t a glume at the act*nnipanying photo- 
gTuplis will show how the pumpkin Jumps when It gets 
Its tlist tftstt of Iht solution Within tertnln limits 
tin rt docs not sun to lie any reason why pumpkins 
should not be grown in this manner to almost any 
magnitude 

New Serum for Restoring Life to Apparently 
Drowned Persons 

S *\tl{\L pliv sh Ians of the Johns Hopkins Ilospltnl 
of Hnltlinon Md uu at prest nt exj>crlmenthig 
with a strum which Ihev arc said to haw used with 
success In tlic lalHinittirles In restoring chpch of asphv x la 
tlon and thowning In anltnuls wvttnl hours after Ufc 



How the pumpkin fattened on the atxgar solution Photograph* made on successive days from September 4th to 7th inclusive 


Feeding a Pumpkin with a Sugar Solution 

By 8. Leonard Beilin 

OME Interesting exi>erinjent» have been recently 
carried out to prove that the growth of gourds and 
pumpkins may be accelerated by artificial means It 
has for some time been known that many plants greedily 
absorb sugar solutions, but it is only recently that tho 
Idea of feeding a growing pumpkin has been developed 
The plan is carried out In the following manner A 
healthy young fruit la selected for the experiment a 
foyr days after it has definitely “set” Next, a very 
strong sugar solution Is prepared in the following way 
One or more Jars are taken and each of these Is filled 


the pumpkin well duwu Into the mixture In the Jars, 
It Is now needful to prejjare the ownings In the stalk 
so that the free ends of the wicks can lie inserted Into 
the tissue The holes may suitably be worked out with 
a penknife, care being taken to avoid i>enetratlng the 
Mtalk right through at any point Whtn the holt w have 
been opened up the ends of the wicks are fitted in such 
a way that they are pushed well “home” into the 
openings Nothing now remains save to see that tho 
jars are well supplied with sugar solution* The con 
tents of the Jar Is well stirred two or three times a day 
in order to prevent a large amount of sugar from 
settling to the bottom 


huH hc« n prmthullj extimt There appears to bo oue 
druwbuck In llte results thus far however, in that in Ihe 
majority of instances there huv p been serious after effects 
such as high blond pressure or hardening of the arteries. 

If tho serum Is to be perfected and more than likely 
It will l>e, the plush Inns are of the opinion that it can 
bo injecttnl Into human beings st viral hours after the 
accident and restore them to life In out tune the serum 
was used on an animal that had be?en apparently dead 
from drowning for a |H>riod of four hours. The animal 
vvhn brought back to life but it died n short while later 
fioni blood pressure. Other cases, report the physicians 
have Ikmu Murt'essful 
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Strategic Moves of the War, May 12tli, 1916 

By Our Military Expert 


A FTER a lull of Inactivity In the Verdun sector, a 
lrttuao which has almost universal!v been accepted 
aw final acknowledgment that It Is n. ph\Hlcal lmi>o* 
rihlllty, with the forced available for Germanv to 
break the lines of General Petain, powerful Httucka 
have again l>een directed upon that part of the French 
defense®, In twrtlenlHr west of the Meuse 

Le Mort Homme and Hill 304 have figured promt 
nently In tho war dispatcheH Bv jputting two and 
two together comparing various admissions of attuck 
and Gulins of dt fenm it Is niriuit that the coustaut 
hammering of the Kaiser h troops against tin line* of 
their adversary bus resulted In a slight heating back 
of the Frtnch positions which wort not long since fairly 
well extended down the slopes of these Important hills 
Tho German jKmltlon sums tu have bent Itself around 
these two iinlneueen dipping Into the valley between 
them until the outllue of thilr advanced position re 
sembles the form of a Cupid s Imiw the handgrip Iwing 
rt presented by tti< thrust Into the ravine the tliw of 
the bow embracing the northern and Hank portions of 
tho hills 

The German method of attack has lately become 
that expensive one of blanketing the entire position 
about to be assaulted under a htuvy concentration of 
artillery flro, the employment of hundreds of thou 
Hands of high explosive shells 
It Is too much to expect that anything could llvo 


Solssoni sector, naturally its directing genius would 
calculate for every advantage to accrue For this rea¬ 
son it must be the part of strategy to keep the adver¬ 
sary in doubt as to his Intentions, whether to retain 
full strength at Verdun in case the latest attacks 
should, after all, tx but another attempt to reach 
decision at Verdun, or whether to shift his forces 
westward to meet u new attack much closer to Paris, 
the heart of France 

The sector embracing Solssons Is officially known as 
the ^oissonala, that Immediately touching it to the 
northwest is San ter re through the center of which 
runs the Oise It Is almost at the Juncture of these 
divisions that the lines meet In the greatest salient 
of all, the particular point which is nearer Paris than 
any other There has been little report of activity in 
these s(ntors hut for all that trench warfare of a 
sanguinary sort has obtained here throughout the war 
The im re spe<ta<1e of massed and sustained assault 
has been lacking Itut at this point is to be found one 
of tho strongest natural positions of the entire line, 
especially along the Oise Great forests and Interlock 
ing hills render the locality forbidding to attack, and 
so far It has been practically unmolested The valley 
of the Oise, however, offers a tempting avenue of ap¬ 
proach to Paris, one of the most feasible in existence 
if the line ran be »uc<*eKflfully forced The salient 
offers as much of a threat against Paris as Verdun 


Germany’s available florets may be co unt ed as about 
4,000,000 But when one figures that a etmatttmble 
portion of those are detached against the Bu—lap Hot, 
holding that part of It which Austria Hungary Is not. 
It cuts severely the numbers available for use In the 
west. In all probability, then, Germany Is outnum¬ 
bered In France In about the proportion that Germany 
outnumbered France during the earlier months of the 
war But neither France nor England, nor both, are 
as yet able to meet the German superiority ct heavy 
artillery, and this la a factor which will count heavily 
when the Initiative is finally taken by the Allied 
troops. 

While German blood has been shed in such profusion 
that in places the lines are tenuous because there are 
not enough men to occupy them in force, her heavy 
artillery material is intact and more numerous than 
ever before, while her munition factories have worked 
Incessantly to turn out the necessary shells for their 
feeding 

It may be that the disparity In this respect has been 
remedied, France and England may have managed to 
get out a sufficient number of heavy guns to meet their 
requirements, but it la to be doubted If the long 
heralded allied offensive la opened within the nett few 
weekN the greatest reliance will probably be placed 
upon numerical suiiertorlty, with full consideration 
having been given to the big losses which must ensue 



Where the Germans are pounding at Verdun 


under tho rain The French trenches 
were absolutely obliterated and when the 
Germans thought the propitious moment 
had arrived, tremendous forces moved 
quickly forward to occupy the line of 
craters, the former trenches. 

The French method of defense, how 
ever, has been deadly It appears that 
fewer and fewer troops are left to hold 
the first line trenches with each day of 
battle, but the bulk of the containing 
force remains snugly uuder ground until 
the Infantry assault is about to reach its 
objective, when a thousand shell proofs 
and craters give up the greatest military 
factors of the war—after the artillery— 
machine guns It is absolutely Impos¬ 
sible for Infantry not under cover to 
withstand the sweep of these weapons If 
they are In sufficient number adequately 
to cover the position, and the French, 
according to report, have Introduced the 
automatic rifle into service, practically 
a hand machine gun 

Hill 304 has been acclaimed the key 
to the French position by many analysts 
of the operations In the serior But an 
observer recently returned from the ac¬ 
tual theater of war, one who has seen 
with bis own ejeg the lav of the land 
and to whom the actualities of the posl 
tion have been explained by French of 
fleera of high rank, has made the definite 
statement that the real lines of defense 
wesb of the Meuse—and the real defense 
of Verdun does He west of the river—Is to be found 
In the grim line of hills and plateaux several miles to 
the southward of I e Murt Huinmc and Hill 304 In 
effect this makes these latter hills but advanced posts 
of defense positions stroug enough in themselves to 
serve as barriers If properly hold but wbhh can be 
gtven up without appreciable damage to the real de¬ 
fense of the city, or, more accurately, the principle 
of holding Verduu for os a city It no longer 
exists 

The renewed activity seems more of an attempt to 
retain the French defenders in position whlh other 
affairs of moment are brewing, than confident attempt 
to break the line, lor weeks on end Germany sought 
to reach a decision fa^oruble to herself by a monu 
mental thrust nt the Verdun Bailout Blood was 
TKmrcd out liki wnter in the attempt, reserves of 
munitions wire impended unstintedly, but without ef 
fwl The retlrwmnt of the defenders to more de- 
fendnble positions was but a luglcal and scientific move 
and It cost nothing but the surrender of a few more 
miles of French territory which had become nothing 
but a shambles 

The vicinity of HoIhnwih and Complogne lies much 
nearer to Purls than that of Verdun It is almost doe 
west from Verdun, this vicinity, about 100 kilometers, 
and the little items of activity which have been drib¬ 
bling lu for the past ten days seem to indicate great 
as yet unfathomed activity in this dlrectioa If It is 
jmrt of the Teutonic plan to swoop down upon the 


does against Metx—and the entrance* to Lorraine It 
Is, above nil, the most likely point of attack in a drive 
upon Paris This Is so universally recognised—and 
so anticipated by France that the lines of fortifica¬ 
tion In the vicinity have been made of surpassing 
strength—and results ntly they have been completely 
Ignored l>y tho Germans In their various plan* of 
oiwratlona 

ThU Is no forecast of future movements, only a 
plain statement of fact It scorns as though a Ger 
man movement of tremendous magnitude is under 
preparation somewhere In the vicinity, where it may 
break—If It docs break—no one can say, but with 
every element of the war, every factor of time, neces¬ 
sity and desired achievement centering upon the de¬ 
sirability of a speedy decision somewhere, anywhere. 
It seems probable that the shortest line may not be 
longer ignored 

It Is not at all Improbable that another great Ger¬ 
man attack will be made somewhere between Verdun 
and the Channel England has taken over the French 
trenches as far south as the river Bomme—possibly 
farther to date—releasing thereby considerable French 
forces for use at Verdun. The forces of Great Britain 
afield, counting those actually on the line, In general 
reserve and on the lines of communication, probably 
number 1,500,000 men. France, deducting all loose* up 
to the present, should have In the vicinity of $^000,000 
combatants, thus giving the Entente threw available 
on the western line the superior number of 3^00,000 


The Current Supplement 

MOST Interesting article In the cur¬ 
rent Issue of the Scientific Amemcan 
Supplement, No 2107, for May 90th, Is 
The Military Rifle, which surveys the his¬ 
tory of the development of the breech 
mechanism of the rifles used by the armies 
of the different nations, and gives an Ulus 
tr&ted description of the principles and 
details There is another instalment of 
the valuable lectures on Radiation* from 
Atom and Electron* Thorium, tells of 
the method for obtaining this rare earth 
which la the principal constituent of 
gas mantles. An article of much In 
terest is that on Artificial Limb* which 
describes aud Illustrates a number of de¬ 
vices for cripples to enable the wrecks 
of the European war to lead useful Uvea. 
It Is profusely illustrated A third article 
of the valuable series on Economy in 
Study appears in this Issue, this chapter 
treating of books aud their educative use. 
The R tanner felt Electric Furnace describes 
and illustrates a device that has been 
found very successful in Sweden for steel 
foundries There la an article on A Coat 
iny for Blue Print Paper that will be ap¬ 
preciated by many as it describes an en 
tirely new method How to Value Gem* de¬ 
scribes the characteristics of a large mun 
her of precious stones and will be of gen 
eral Interest There are also a number of 
shorter articles on subjects of wide interest 

Compression Test for Keel Block 

N Important test was conducted recently by the 
Lnlted States Bureau of Standards to determine the 
ultimate strength of a coot iron keel block. As de¬ 
signed, tho block was expected to withstand a load 
greater than could be exerted by any testing machine 
in existence It did withstand the fuU capacity of the 
Bureaus testing machine (10,000,000) when the lo^d 
was applied over the entire hearing surface of the Woe*, 
but when the load was applied over part of Us bearing 
surface, It failed nt 8,660,000 pounds. 

The teat of the block Itself wag preceded by eeveral 
preliminary test* to determine the strength *rf oak tim¬ 
bers, which are usually placed betwaeoittpck# and the 
keel of the atyp At loads from 300,000 to 800,000 the 
timbers were completely shattered, jtbe variation hi the 
load depending antirely upon the variation In (he area 
ovor which the load was applied. 

After these preliminary tests the keel block was sub¬ 
jected to a )oad equal to the capacity of the machine. 
At about fli00,000 pound* several sharp report* **)* 
heard, but after the full load was applied there Wat no 
apparent damage to the exterior of the block. On 
mantling It, however, it was noticed that several of the 
webs of the various section* were crocked* 7tWe*tiM* 
ressflemhio*, and the load opGriadover a mflij** hfc* 
when it failed at MOOtfOO wttfc a tto# tt*^*** 
almost complete shattering of the wm* m 
throwing parie of them to * dtaanet 0c 13 fast 
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Tht Shackleford Port Boada BID 

To tho Editor of the ScmuTmo luoaoiM 
The Shackleford Poet Roads bill passed the House Id 
the present and previous Congresse*. It is now referred 
to the Poet Road* Committee of the Senate. The bill 
calli for a federal appropriation of $25,000,000 to be 
given eta tee and communities to aaelet In the construe* 
ttoa and maintenance of poet roads, l a, rural mall and 
at a* routes. 

To a cursory observer thU epoch making measure 
would be pasted up aa Inadequate. The $25,000,000 
would appear a mere drop In the bucket, and so It is 
When one compares the 44 drop ” with the enormous 
amount of state and county funds poured in taxes, 
yearly, into the 44 bucket n of the nation or 41 buckets ” 
of the states and counties of the nation Anyway, It 
will make radiating circles when it does drop, and It 
can't begin dropping too quick* 

The Shackleford bill, If It becomes a law this see 
ftlon, will have a tendency to make more efficient the 
mall service of the nation. It ought therefore to appeal 
to the wisdom of the Post Roads Committee of the 
Senate and be reported favorably out of committee 
All post roads emanate from railroad towns pri 
marlly, because the railroads carry the mall The rail 
roads also carry the commercial sap of the nation the 
waybill that goes with this sap, the Invoice, the letter 
the bill, the dun, the soliciting letter and the catalogue. 
Along the railroads, too, are stretched the afferent and 
afferent nerves of commerce, the telegraph and tele¬ 
phone! wires, which regulate the flow of this commer 
rial sap, so that an Impingement at any point can I* 
readily felt and located Freight consigned to railroads 
travels safe and secure under seal, train dispatcher and 
conductor till It reaches Its destination It follows, 
therefore, that the railroads will, for some time to come, 
continue to be the commercial highways of the nation 
They are equipped for this. The towns also supplied 
with this commercial sap along the railroads will con 
tinue to increase In population and wealth Popula 
tlon and wealth mean taxes and revenue 
In 1880 there were only 28 miles of railroads In the 
United States West of the Alleghuules was a trackless 
waste, producing a dally crop of dew which was un 
collectible, and vet that was what our $15 000 000 In 
vestment in the Louisiana purchase of 1803 was laying 
us In 1880 and even later 

Since Congress began to help the railroads to cross 
the trackless plains up to date a vast increase in land 
values has arisen One can walk all day Inside 44 The 
Loop ” In downtown Chicago and, bargain as he may, 
no block can bo purchased for less than $15,000,000 
Dollars have taken the place of dew In forest and on 
prairie. Towns have sprung up, an average distance of 
fttt miles apart, on 850,000 miles of railroads, 2300,000 
miles of roads have been built up to those railroad 
towns, and of those 2300,000 miles of roads the Gov 
erament decided to select the most frequented so as to 
deliver the farmer his mall This was seventeen years 
ago To-day there are 1,100,000 miles of rural mall 
and star routes, or practically half the total mileage 
of roads 

To me the improvement of these 1,100,000 miles of 
rural and star routes Is as simple at* the Rule of Three 
If through unbroken prairie and forest the pioneer 
farmer and county court, with little or no funds and 
only using the mincing pick and shovel, could designate 
and build through sparsely Bettled territory 2 300,000 
miles of roads, bow long will It take the greatest nation 
on earth, with an ever lucres ting population (now 100, 
000,000), Increasing revenue nii& mammoth road machin 
wry, to hard surface Just half of 2300,000 miles of road? 
Well, If we have done the one in practically fifty years, 
we ought to do half in twenty five years, and In much 
less time if the pick and shoVpl are s^t aside for road 
machinery t 

Therefore it does not look a tremendously big Job to 
bard-eurfaoe 1,100,000 miles of post roads after alt 
Look at what the county court has already done! 

But suppose we build hard surface stretches of road 
past every rural mall box in the United States, there 
•till rema in gaps to be filled In along the interborough 
highway, where the rural mall wagon turns off at right 
angle* to the toad to circle and slgeag its way back 
■ p l fl to town. It la plain this would be a hindrance 
to Istsrborough traffic and travel wherever such gaps 
eochit that fibould be easy Correct the gap, 
1st fche a rod or illk **d there you are 
tUs evStags number of rural mall routes emanating 
ifim k totfah stops on railroads In mid west and east 
to a station atop. Tbii is easily 
Post Office Quids. Now, as each rural 
his ift rtstagrt from 20 id 25 miles in length, such 
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routes ought to interlace and overlap along this inter- 
borough highway Wherever they don’t, a certain ade¬ 
quate amount of federal, stats and county road build¬ 
ing funds should be set aside to connect them, for by 
doing so, interborough highways for traffic, travel and 
military purposes are thus provided for 
All railroads In the United States are military high 
ways so strong that all the men and munitions that fol 
lowed Alexander the Great, Hannibal, Ctesar, Nucleon, 
and 44 those that crossed the sea and drew their sound 
lng bows at Aglncourt —even Including the expedl 
tionary forces of to-day—could cross and recross them 
to-day and add nothing but a polish to the rail But at 
bridge, trestle and tunnel they are vulnerable A bomb 
dropped from an aeroplane or Zepellin could blow up 
bridge, trestle or tunnel and thus block an army from 
our interior posts rushing to the defense of a coast town 
to prevt nt a landing of 400,000 trained troops. 

There Is no use in the Government spending money 
unless some big national object is gained thereby Such 
an objective as the securing of supplemental commer 
rial mail and military highways by the additional ex 
pendlture of enough money to build the connecting 
links t>etweeu rural mall routes along our best military 
highway #, the railroads, should appeal to all thinking 
men. It Is scientific and not haphasard road construe 
tlon. It Is thorough and American. To obtain this 
objective a federal highway engineer should be ap¬ 
pointed to fill a federal highway department, similar 
to some state highway departments He should take 
under him every state and county engineer, find out to 
a cent how much money is available in state and county 
for road construction, add thereto the federal propor 
tlon, and say 14 Gentlemen, build In this and that dlrec 
tlon eight (ten or twenty) miles of post road and in 
terborough highway ” That’s all He holds the plans 
Roads and highways thus built, following a general 
plan would obviate tho confusion and lack of design of 
Independent county and state road construction. The 
state and county engineers arc restricted in their work 
by state and county lines. 

Let mo Illustrate A cobbler had a ploce of leather to 
fit a shoe It was not broad enough He remarked, 
44 There’s always a bit o’ leather lu the hammer ” He 
placed the bit of leather ou the lap-iron and hammered 
It till it spread to fit tho place. 

Now with federal aid representing the hammer, the 
state represented by the lap-iron and the countv road 
building fund represented by the leather, an Intelligent 
cobbler (federal engineer) should plan and hammer 
till the gaps between railroad towns along the Inter 
borough highways be also built 
Tho Shackleford bill is incomplete until siRh pro¬ 
visions are made P H Halt 

New York city 

How the United State* Weather Bureau Waa 
Started 

By CtercUnd Abbe, Ua Founder end Organiser 

Y boyhood life in New York cltv had Impressed 
me with the popular ignorance and also with the 
great need of something bettor than local lore and 
wenthcr proverbs. The popular articles in the New 
York daily patera by Merriam Lspy Joseph Henry 
and others—notably Redfleld and I-oomls—had by 1857 
convinced me that men could and must overcome our 
ignorance of the destructive winds and rains It was 
in the summer of 1857 (1858?) that 1 read the l»egln 
nlng of the (lassie article by William lernl in the 
Mathematical Monthly” 1 realised that he had over¬ 
come many of tho hidden difficulties of the theories of 
storms and winds. From that day he was my guide 
and authority During 1850-1864, In the pruetteo and 
study of astronomy with Bruenow at Ann Arbor and 
Gould at Cambridge, Mass I was Impressed with the 
unsatisfactory state of our knowledge of atmospheric 
refractlou Two yoars later my experience at Poul 
kova Russia, and at our Na\al Observatory Washing 
ton seemed to Justify my conclusion that astronomers 
who would improve their meridional measure ment» 
must investigate their local ■atmospheric conditions 
more thoroughly and to this end must have numerous 
surrounding meteorological observations Iu mv In 
augural address at Cincinnati on May 1, 1868 I stated 
that with a proper system of weather rejtorts much 
could bo done for the welfare of man, and aatronoray 
also could be benefited 

This suggestion was taken up by Mr John Gano, 
president of the local Chaml>er of Commerce, a com 
mittee met me, approved my plans and promised the 
expenses of the first trial T had tho total solar eclipse 
of August 7, 1806, on my hands but Immediately began 
to arrange for forty voluntary meteorological corre¬ 
spondents On my return from the eclipse at Sioux Falls 
city I stopped at Chicago and formally Invited the nil 
cage Board of Trade to join in extending the Cincinnati 
system to th« Great Lakes, bat thU Invitation was de¬ 
clined by the Chicago Board of Trade. An editorial 
in a Chicago evening paper of Monday, August 16, i860, 
stated the scientific basis of our observatory work 
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I returned at once to Clndnnnil Issued the first number 
of the Cincinnati Weather Bulletin promptly, as prom 
iaed, on September 1 i860, it (onlalned only a few 
observations telegraphed fTom distant observers and 
announced probabilities ” for the next day This 
bulletin In my own handwriting was iKfflted promt 
nently lu the hall of the Chamber but unfortunately 
I had missioned rmNdny and 1 Hoon found below my 
Probabilities the following humorous line by Mr Davis 
the well known pat Kt r A bad h]h 1] of weather for 
Old I’robs ibis udubllHluKl my future very popu 
lar name of Old Probs 

My forecasts were muted very kindly by all I 
had anticijHtLHl a Blow Increase In ncturary, I ventured 
to write im father In Vw Wk city, ‘ I lmve started 
that which tht country will not willingly ht die ’ I 
wrote a short note to the New York Times (or Trib 
««c), tolling them how useful we could be to their ship 
ping. On September 3 lH<i9 I even ventured to offer 
a daily telegram by the French cable to Le Verrier ns 
founder of tho Bulletin Uobdomndnlre do 1 Assocta 
tlon Seientiflque ’ and who could fully sympathise with 
my hopes aud plans Ho realised the breakers ahead 
of mo better than I My dally telegram from Mil 
wnukee came from tho well known Smithsonian ob¬ 
server and author Prof Increase Allen Lapham He 
bud known and appreciated the works of Espy, Red 
field, Loomis and others, and although he had become 
absorbed In other studies, he urged the local Milwau¬ 
kee society to do someth lug for Lake Michigan. His 
friends were Just about to go to the Richmond meet¬ 
ing of the National Board of Trade there they met 
William Hopper and John A Gano These merchants 
of Ciurinnati found that the) had the same Idea as 
H F Paine of Milwaukee <e, that the Federal Gov 
ernment should develop the Cincinnati enterprise and 
make it useful to the whole country The National 
Board of Trade indorsed this idea, Prof Lapham of 
Milwaukee drew up some statistics of storms and de¬ 
stine tions on the Lakes, the Hon Halbert B. Paine 
prepared a bill we each put our shoulders to the 
wheel «Dd behold on February 0 1870 the Secretary 
of War was authorised to carry out this new duty I 
had spent a year In finding stations, voluntary observers 
and telegraph facilities, every old classmate or friend 
of progressive meteorology hud helped the new Idea. 

lhe work had now us I supposed, passed out of my 
hands, but there was In reality much more for me to 
do A letter from the Chief Signal Officer USA., 
General Albert J Myer asked for all possible coop¬ 
eration The officials of the Western Union Telegraph 
Co offered the Observatory the same free dally weather 
reports that they hnd for twenty years been giving to 
the Smithsonian Institution and the dally press, so I 
continued temporarily to make and publish the dn 
clnnnti Bulletin, but In a much simpler form and with 
out forecasts This continued until May 10, 1870, when 
I was married, and the preparation of the midnight 
bulletin pussed over to the officials of the local tele¬ 
graph office It was continued in this shape until No¬ 
vember, 1870 when the trl-daily bulletins of the Army 
Signal Service began With the help of Mr Williams, 
who waa In charge of the Western Union office, I 
printed In October 1800, a code of cipher and should 
ha\o used this code for economy had not the law of 
February 9 1N7U re udered further retorts by our sta 
tions unnecessary This code was subsequently greatly 
Improved by the Wonther Bureau men and particularly 
by Gen A W Greely, and It Is still In use 
The manifold duplicate copies and the printed copies 
Of the daily Cincinnati Observatory Bulletin were dis 
tribute*! until tho Chamber of Commerce no longer 
needed to support it then Mr Williams devised a 
simple form of manifold map that was a great Im 
provemont on mv original tabular form of dally reports 
ThU map was soon adopted by the Signal Service 
but was Itself displaced In turn by the present hand 
some dally lithographed chart Without tho help of 
Armstrong and Williams uud the new manifold method 
we could not have promptly responded to the needs of 
our frlcndfl By Novcmltcr, 3870 I had gone to New 
York and pripurod to go as astronomer on one of tho 
rnnanm < anal Burvovn but I gave this up and should 
have returned soon to Cincinnati had I not, in De- 
eeud>er reedved a letter from General Myer stating 
that he wished to sec me Mv work with him In the 
Wonther Bureau of the \rmy Signal Service began 
January 3 1871 Aft* r n month s practice It was de¬ 
cided that m\ forcenst would tvldently more than fill 
the popular exi»ectalIons and tr! dallv puhlbntions be¬ 
gan at once, lhi Icim probabilities ’ tlun became 

official ns It had begun in October 1860 and In tbose 
days It was appropriate but wc have long since sub¬ 
stituted tho word forecast’ 

'iho subsequent development of the service under 
Generals Myer Hu ten Greelv Hiul Professors Harring¬ 
ton, Moore aud Marvin, ninv bo gathered from their 
special or annual reports The service has boon greatly 
favored by the hearty cohjwration of many men of 
knowledge, skill and enthusiasm. 
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Ihe 14-lnch, 45-caliber naval gum mounted on the New York. Texas, Nevada and Oklahoma 


The Size ot Naval Guns 

Are Twelve 14-Inch or Eight 17*Inch Guns to Be Preferred? 

By Lieut. (J. G.) Richmond K. Turner, U. S Navy 


A T the beginning of the present war England was 
•*athe only power possessing nuvul guns as large os 
IB Inches, the largest calibers mountwl by other nations 
being either 12 or 14 Inches Wt now hour that G«r 
many la building 17 Inch guns, that England has 17 
and oven 181u<h guiiH undtr constjuctlon and that the 
United States may abundon the 14 imh In fuvor of the 
lfl Inch. The question 1ms been raised oh to why this 
country, having built a 10-Inch gun some years ago, did 
not Immediately adopt it and discard the 14 Inch In 
order to keep alnud of foreign construction, the 
tlon being that the largest and most lantrcrful gun must 
lieceiuMirlly Ihj tho most eflfecthe 

In an analysis of a subject such as that of effective 
gunnery we must reject all features that are baaed on 
fhanee and hold to those that will appl) In the greater 
number of canes according to the laws of probability 
and error For Instance, last >ettr ufter the second 
North Sea fight, It was very frequently asserted, because 
the range was very grout and one of tho few effective 
blta on the English vushcIb was in one of the Lion's 
machinery compartments, that the rango for modern 
battle had become so groat thut no shell could hois? to 
penetrate side armor that therefore the hit In question 
must have been a " plunging '' or fulling lilt through the 
protective d«k, and that therefor* plunging hits were 
the only ones that could now be effective Opponents 
of heavy armor protection also seized upon the altua 
tlon and said that since ranges were now to )>e so great, 
wo may as well discard or greatlj reduce our armor! 
The fact is that thire ure no better reasons for tithcr 
assertion than btfore this battle oc*urred, and the 
reasons that previous to the war dictated the use of 
guns and armor of n e*rtuin chnructcr seem to apply 
equally well now—though this docs not mean that we 
should not take advantage of ctrtaln known truths, 
such as the in* n used range to bt expected und the 
possibility of chance ldtH sm It as that on the Lion 
Tinrcfore in wluit follows nltuithui will Iw called to 
the most pmbnbU ivtnts In a navul battle and less 


gun fire is measuxed by its capability of destroying an 
other ship while suffering tho minimum damage her 
self In other words, bj the destructiveness of her fire 
relative to that of the other ship 

Supixose we are building two ships of equal sizes 
speed, aud armor protection, and on one we intend 



to mount 17 Inch guns and on the other 14 Inch guns. 
Obviously, since the same weight In both ships la to be 
allowed for ordnance purposes, we can not enrry as 
many of the larger guns as of the smaller Thus If we 
put four 3-gun 14-lncb turrets on one ship we will prob¬ 
ably be content with four 2 gun 17 inch turrets on the 
other This Is about the ratio of light to heavy guns 
usually admitted In discussions as to the relative ad 
vantages of two different butteries. We may say then, 
in general, that if wo choose light guns instead of 
heavy we may have about CO per cent more of them 

In examining the destructive effect of armor piercing 
shell against a ship It U apparent that we can put the 
enemy ship effectively out of action by sinking her or 
by so disabling her crew and propulsive machinery that 
our torpedo vessels may sink her In both cases the 
same result Is attained that is, Mhe is destroyed 
whether we sink her by means of shot holes In her 
hull below the water line or send so many explosive 
shells Into her machinery compartments from above 
the water line that she is forced to fail to the rear 
In the one case destruction is caused by the direct 
plorclug effect of the projectiles and In the other by 
their explosive effect 

It Is Immediately apparent that there can be little 
difference between the holes caused by 14-lnch and 17 
Inch projectiles, because lu either case so much water 
Is admitted that It would require but few such holes 
to sink the ship Therefore, from this standpoint there 
is a distinct advantage In having the greater number 
of smaller projectiles provided they peuetrate the hull 

If we examine the explosive effect of the two sheila 
the same advantage holds to a certain extent A 14- 
lnch shell weighs but 1,400 pounds and a 17 Inch about 
2,500 pounds, but the effects of their explosion In a 
ship's compartment are much the same The high 
order burst of even a 14 inch shell Is so terrible, the 
increase In pressure being so great and the fragments 
so numerous, that It Is Inconceivable that any ma 
thlnery or human beings In the compartment could 


attention devoted to nit rely yossibU hupiMnlngs. And Comparison of the 14-lnch and 5-inch projectttM 


escape destruction. In other words the 14 inch shell 


obylousU, we must have out 
tlu quest Ion of training be¬ 
cause that is one of person 
ml aud we must umllno 
ourselves to material only 

Most of the sound argil 
meutN advanc* d for or 
against an increase In the 
i alibi r of nuval guns muv 
be grouped under four gen 
Lrnl beads 

1 Tho number of guns 
that may be carried 

2 The relative disiruc 

tlve (ITect of two shells of 
different calibers, 

{ The number of bits 

tlmt iuhv \w made with two 
(llffi rt nt batteries In tho 

same lnt*rvul of time 

4 The ‘life" of a gun, 

vi lb* numb* r £>f rounds It 
muv fire In f«>r4 losing its 
tn* uracy 

A ship's effe* tlveness of 



* will bo effectively put a 
r whole compartment out of 
commission that there Is 
little use for the extra effect 
that would result from the 
explosion of a larger shell. 
If a 17 inch shell strikes a 
turret It la more likely to 
disable It that Is a 14-lnch, 
and Us effect Is decidedly 
more destructive than the 
14 Inch When it bursts on 
the open deck or agalntt the 
upperworks of the vessel. It 
Is only by penetrating hits 
below the water line or 
bursts ip the machinery 
compartments that a ship is 
put completely hors de pw- 
bat, however, so it mhst he 
admitted that tt 1* prpbOrf* 
that tt* 4Mtraotti%' ffitt 
of « Ml»o of fwatWt M- 

tfftMult* jHV* MTV 
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Modernizing Mississippi River Transportation 

The New Steel Barges Which Usher in the Revival of Traffic on the Great Inland Waterway 


I N the revival of the Mli 
slstippi River as an im 
portant artery of commerce 
mail) contributing factors 
are to be found, among them 
the improvement of the 
waterway by the removal of 
dangerous shoals, rapids and 
other natural otomcUs, as 
well as the improvement of 
dockage facilities by many 
of the municipalities which 
border on the banks of the 
great river We read but a 
short while ago in these col 
umnfi of the huge sums of 
money which are being ex 
pended in ro-creating the 
Mississippi River an a grout 
commercial highway 
But improvement of water 
way and dockage faollltl* s 
does not constitute all that 


is necessary in the revival 
of the river traffh Times 
have progressed, while the 
characteristic Mississippi 
steamboats served their pur 
pose well before the network 
of railways became so dense 
111 the middle west, they are, 
for certain classes of trails 


portatlon, Inadequate for 
current requirements Hence 
the introdin tion of oil engine 
driven steel barges is In it 
self perhaps the paramount 


contribution toward the res 
toratlon of Mississippi River 
traffic 

The perfection of the mod 
era Internal combustion on 
gine, which already has 
strved satisfactorily in coast 
wise and ocean propulsion 
of vessels, is strikingly 
brought out by Its advent on 
our Inland waterways in the 
new Mississippi River 
freight barges the first of 
which began runniug be 
tween St Louis and Now 
Orleans on April ICth This 
modern and unique freighter, 
the first of an ever inirens 
ing fleet, Is 240 feet long, 48 
feet wide and capable of 
carrying a cargo of about 
2,000 tons dead weight The 
latter is stowed In a struc 
ture 200 feet long 40 feet 
wide and 12 feet high, en 
tirely above and distinctly 
separate from the hull 
proper 

The cargo of the new steel 
barge is handled through the 
agency of au electrically 
operated traveling gantry 
crane which can travel the 
entire distance of the cargo- 
stowing space The crane 
has an extension boom that 
may be projected 88 feet on 
either side of the barge The 
lifting capacity of the crane 
is three tons. The roof of 
the cargo space is so ar 
ranged in hatches that any 
or alt of the roof can bO 
removed, thus facilitating 
tho loading or discharging 
of freight The cargo space 
is also fitted with sliding 


aide doors. 


In general construction 
the vessel is absolutely fire¬ 


proof; and the hOll proper, 
helm rendered additionally 
wUfa* and air-tight through 
thj euMWisioh of the main 
fcuRtnto ftttr compartments 
Mgr <nie hjf Which may be 



One of the large steel barges being built for the transportation of freight between Inland cities on the 

Mississippi River and Us tributaries 



The stern of the barge, showing the location The bow of the barge, showing the arrangement of the 

of crew's quarters and engine room traveling crane as well as that of the bow pump 
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Elevation of the Mississippi River steel barge 



MtesMppI steel barge ptytof the great waterway between St Louis and New Orleans, with stops at 

Important Intermediate points 


jiunrtured below the water 
Hut w Itliout verj serious 
diunufei it ndt is extremely 
ri mute ilit t hum ps nf found 
i rliih lint should unfore¬ 
seen mi itlc nts (.nust U ak 
uge In tin hull ixmerful 

t h * trie bllM pumps utpublo 

nf (11 m harming sikhi uilluim 
ini minute art lust died «m 
board mid din 1 h o[h r di d at 
lit) Instant s iintlu b) u 
switch locuted In the pilot 
house \\ hilt, dw 1 11 lug on 
tin ft ntuus of tin hull it U 
will to jMiint nut to the fact 
that Hint i space allow the 
dt*t k Is prm id cel for the 
stow lug of thi i ur^o, the 
llahiltt > of tho im re linn 
disc to damage!- in ease of 
leaks is reduced to a nitu 
iinum further, the longl 
tudlnal trusses and tho 
transverse bulkheads which 
aio rendered possible on an 
extensive seale, give the hull 
u strength and stiffness far 
iKVond that of ordinary 
river craft 

horw ard of the wnter 
tikht compartments In the 
muin hull are located the 
chain lot kern storerooms, 
and the crow s slot ping quar 
t* rs, while the extieme after 
end of the hull proper Is 
glvtn over to the engines 
and othir mechanical lnstal 
lations The engines, four in 
number, are rated at SO 
horn i>ower inch and drive 
four screws of 51 Inch dlatn 
iter, giving the barge a 
sliced of 10 miles per hour 
in still water 7 mile* per 
hour against the current and 
12 miles per hour running 
with tin current or down 
stream The engines burn 
a petroleum distillate of 29 
dtg Dinumd gruvltv The 
fuel tank capacity Is 10,000 
gallons 

N u nitrous unique ideas 
are dWt limed In thi various 
Installations of median leal 
dev lets prominent among 
which Is the Imw pump with 
silt I Ion and dlstliurge at 
port and atari maid Tim 
pump is eleriricallv driven 
and by tht turning of a 
Bwltch In tin pilot house It 
can Im made* to take In WHter 
at either side and dim barge 
iL at the otlw r us un 8 Inch 
stream resulting In a pull of 
25 burst [tower It Is wild 
that this force is sufficient 
to enabh the vchhcI to bo 
turned against a 40-mile 
wind A svsteni of tell tnlo 
dials Is itI mf Install*<1 by 
width tin mptaln of Ihe 
hail* is (oiisliini l\ Jnfornu*d 
as to t\nih how much 
water In Is diawtng and 
otlni mechanic d conditions 
w 111 * h an pr* \ n Him, In any 
pmt of thi \*i 

\s w 111 b* s< t n in tin 11 
Hist rut bills (In pitot house 
and nllic 1 1 s t ium rI« it im lo 
* idi d a box i du m tin * tr^o 
hems* amidships ilu nuui 
tx i of the u * w Is 11 iHirtmi 
to hi 11 nu n nil told made 
up of inptaln mate two on 
gluts rs two oilers eook, 
two wirih ss oiHiators four 
deck linnds and cabin bov 

{fomhuhd oh jut )c * r TI) 
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War Game—X 

The Trenches—Use of Pick and Spade in Modem Warfare 

By Lieut Guido von Horvath 


T RENCH warfare la the outcome of extended battle 
lines It alms at dialling of the possibility of 
enveloping movement*. It 1* evident that the methods 
of trench fighting must he different from the battle 
fought In the open field and Its requirement* are of 
quite primitive nature 

Tho spade and the pick ax become more Important 
than the cavalry sabre, the defcuac rlcjxnds more on 
good obstacles than on the possibility of aklllful 
maneuvering The fighting lines approach each other 
In trench warfare more «lonely than could have been 
imagined In any style of fighting elmo the Invention 
of gunpowder 

In place of the free increments of the battle line* In 
the oi**n und the quick decisions, comes the prolonged 
struggle of men worms The Held of operation* might 
seem to the eye an empty , desolate ground The rattle 
of the smokeless rifle and the whUtle of the bullets 
would seem to Ifc a strange show were It not for the 
thunder of gun* of all calibres Tim exploding shells 
tho bursting of shrapnel over ft seemingly waste field 
are the characteristics of the gigantic fights of this 

type. 

Huch a fight on a small scale can only develop In a 
( bmc where, on both flanks, tho natural obstacles 
against an enveloping attack arc un* 



Various types of tremcheo 

A nastily built trench ready In twenty five minutes. B Regu 
Isr firing trench built In an hour and s half C Improved 
regular firing trench built In three hours 


rather small and unsatisfactory, promising littla dam¬ 
age at the distance. Therefore, the best means to Im¬ 
prove the Are effect would be a rapid advance on the 
part of the Blues. Now, while time is being gained 
for the main body of the Blue detachment to reach 
the deploying point and to make ready to aaslet tho 
advance, the Red artillery will make it hot for the 
leading elements of the Blues, unleu the Bine artil¬ 
lery is able to attract all the attention for the time 

In other words, while the Infantry la gatytng Into 
position and preparing for the advance, them will be 
an artillery duel fought, provided the artillery of the 
entrenched defenders Is discovered early enough In 
the game to offer a target. Otherwise, the attacking 
party must turn Its artillery on the firing and the re¬ 
serve trenches. 

We shall assume that, at 2*00 PJtf., the Blues are 
In a position to undertake the advance against the Red 
jxiMtlon Blues, being stronger, will very likely ad 
vauct* on an extended line, with the Intention of pro* 
duclng a converging fire effect on the point where the 
general assault might be expected to penetrate the 
enemy's lines. The Blues will also occupy such flank 
lng positions as will enable them to assist the attack 
Ing center portion of the line, by Are of position until 
the very last moment 


surmountable We have seen such a 
case In the Ninth War Gome, where 
the Red forces, through the inundation 
of a large territory, secured their 
right flank, while the left Is protected 
by Red forces across the Nehamlny 
Blver 

War Game IX pictured the making of 
the trenches, the hasty preparation of 
the defensive lines to bold back superior 
forces. Now we assume that the Red 
forces have successfully withstood the at 
tack of the Blues, hut they have not been 
In a position to undertake a sufficiently 
strong counter attack to turn their passive 
gain Into an active one. 

The result of this action must be that 
the Blues will, he forced to entrem h on 
the ground where they find themselves, 
prolwbly under the Are of the enemy 
Nevertheless, they must do this, unless 
they are willing to accept the Inability to 
break through the Red Hne as a defeat 
Very likely the cover of the night will 
aid the Blue forces In their work of on 
trenching But whatever happens, the 



The Blue line commences to advance, 
and has scarcely covered the first few 
yards of the effective tone of Red fire 
when the losses begin to grow appalling 
Let ua assume that the Blues are at a 
distance of 1,000 yards from the Red po¬ 
sition, when the first local commander 
orders his company to use the entrenching 
tools after the next rush Then the fol 
lowing things are going to happen 

The skirmish line makes a quick rush 
of about 100 yards forward, the portions 
of the line to the right and to the left 
Increase the rate of their fire, while the 
leading company take to their spades, 
and, lying flat on the ground, each man 
constructs a shelter for himself as quickly 
as possible The process is simple, each 
man throws the dirt forward as he digs 
himself in. In thirty minutes or less 
there should be a series of satisfactory 
trenches to shelter Individuals lying 
prone 

One firing unit after another will thus 
dig Itself in, and after this la done the 
progress of the fight will assume an alto- 


entrenchments must follow, once an en 
gagement haa proven that the direct at 
tack against an entrenched position did 
not have the force the “pumh," behind 
It sufficient to crush the enemy 

The character of the entrenchments 
depends upon the ground on which the 
troops may make their stand. But, even 
on difficult ground, the night following 
the first attempt will give ample time to 
build trenches of satisfactory strength to 
give protection to tho forces In the firing 
11ns. 

We observed, In War Game IX, these 
trenches In the making Now the Blue 
forces will have to do a very similar work 
The main difference between the construe 
tion of the two lines of trenches will be 
that the Reds enjoyed a time of peaceful 
preparation, while the Bluea must work 
under fire. It Is easy to realise that this 
last task Is quite a difficult one 

Trench warfare haa grown In lm 
port mice since the Russo Japanese war, 
and to day is far more important than 
ever before Therefore, it is necessary 
that we Uroiue acquainted with its 
nature 

Construction of Trenches Under Flit 

To have a concrete uise before ua, we 
shall uho the situation of the Blue and 
Red forces on Jhnc 11th, 1ft—, in tho 
engagement sdgtb of Bottstown. 

Some time around 1*00 PM, the ad 
vance guard of tho Blue dotaehiueut de¬ 
ployed on the western edge of Pauly Forest 
and opened fire on the Reds. The targets 
offered by the well sheltered Reds are 


Theory of trench warfkre 

A RM trenehtt B Blue trenches C Barbed wire entanglements D Tunnel leading 
to enemy trench X Bxploelve In mine. F Chamber whence tapping wae started 



Answer to qu - tk ms 1 and 2 e? War Game IX 


gather different aspect In the place of 
rapid action a new sort of conflict, re¬ 
sembling siege operations, will develop, 
until both forces have gathered new 
strength and energy to undertake a new 
offensive 

We have assumed that the Reds have 
remained Inactive and bare been con¬ 
tented with simply holding off the Blues 
Otherwise a counter attack might have 
produced an entirely different situation. 
Therefore, the first energetic advance of 
the Blues came to a standstill While 
the opposing artillery are working against 
the most exposed trenches, and very 
likely against the enemy artillery, the 
Inftntry Are will slacken, and will con¬ 
sist chiefly of firing upon single targets 
when available. 

The night will be a bogy one for the 
Blues, for unless they feel sufficiently 
etrpng to make a new attempt to rush 
tb^ Red trenches, they must strengthen 
their own positions and prepare obstacles 
against a possible advance on the part 
ctf the Rede. But evgp In oase of an ex¬ 
pected second Blue Idvance, it will be 
found advisable to prepare the trenches, 
as In case of a reverse they will be of 
treat value aa a rallying point, and will 
give an opportunity to reform and reor¬ 
ganise. 

The more and the better obstacles are 
placed before the trenches, th* easier will 
It be to defend them. The most effective 
obstacles are those whWk cannot be at*h 
At « hundred yards’ diets box A tMu 
hodg^ tot fa st e n^ whfeh permits tile 
towMb** rere s*oi 
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Ft UflS KMCMtfld mechanical piano player* bad 
I no •oocer mad* their appearance than there waa an 
hxttedlata demand, at least on the part of those who 
p c ■ era sed the ao-baUed musical ear, for tome mean* of 
pta/lnf the eolo, melody, or theme with a stronger 
euphoria than the accompaniment Moot of ua who 
own or bare owned piano player* <and 
thia la particularly true In cane* where 
the operator had never learned to play by 
band) will remember how the first de¬ 
light at hearing a musical composition be¬ 
ing played directly under one’s own con 
trol, wa* Quickly followed by a desire to 
subdue the accompaniment and bring out 
with dearer emphasis the theme or 
melody The Inability, in the early plav 
era, to emphasise the theme was due to 
the fact that a uniform tension was used 
for all the operating pneumatic* through 
out the scale 

There 1* probably no element In the 
player that has been made the subject of 
*o much patient investigation and (lever 
Invention as that of theme or solo ex 
prcaaion, and, during the past decade, 
some very Ingenious device* have been 
tried out and placed upon the market 
with more or leas gratifying results 
Broadly speaking, there are four classes 
of theme-expression device* Iu one of 
the earliest of these, an attempt Is made 
to emphasise the theme by dividing the 
scale Into sections, In each of which the 
tension of the player pneumatics Is regu 
1*ted by their own control valves In this 
type, the operator endeavors to throw In 
creased tension into that particular sec¬ 
tion or sone In which the theme notes 
occur The obvious defect of the arrange¬ 
ment Is that not only the theme notes In 
any particular section will be emphasised, 
but also such notes of the aecompanl 
mont as also happen to lie In that 
section 

Another type of player Is provided with 
two separate sets of pneumatic actions, 
each operated by its own tracker bar 
range, one being used for the melody and 
the other for the accompaniment notea. 

If this were carried out literally, there 
would be a call for a tracker bar with 
88 melody notes and 88 notes for the 
accompaniment, but the difficulty of 
having a bar and music roll *ef this length led to 
the adoption of a bar containing only about 120 
apertures. 

One of the best Known and most successful melody 
playing pianos secures the desired effect by cutting the 
perforations In the music roll so that the aecompanl 
ment notes are struck first under the normal air tension, 
and then the air tension Is increased In 
the slight Interval before the melody note 
Is struck. The admission of the high ton 
ston before the sounding of the melody 
note Is done automatically by means of 
perforations on the edge of the music 
sheet 

It will be noticed In the three systems 
above mentioned that the emphasising of 
the melody Is accomplished through auto¬ 
matic means for Increasing the air tension 
under which the melody notes are struck 
Is the player piano Illustrated In the 
accompanying drawings, the novel feat 
u^es of which have been patented by Mr 
Paul Brows RlfigH, of Chicago, III the 
accentuation of the theme or solo Is ac 
com pushed by controlling the length of 
stroke of the hammers The way in which 
this la dose will be understood by a study 
of the drawlngt in which the player 
mechanism la shown In a light tint and 
the solo mechanism in a darker tint. ■ 

The solo actios la arranged to the upper 
portion of the piano case and extends 
throughout the full length of the hammer 
scale. Back of the hammers Is arranged 
a series of adjustable hammer stops, there 
being a Stop to each adjoining pair of 
hammers. The position of these stops, 
that is to ssy the distance betweeu them 
and the piano strings, Is governed by the 
actioh of the solo pneumatics Ft F awd 
a series of Springs A, A f When the 
operator is pumping, the solo pneumatic* 
are ivomtily tofiatod, as shown at P> 
and ffiFtibge 1 A add the hammer 
•tops 4 m *a tite position* shown to 
tbs driHrihg. Jfrm* Sffio sots is to he 


struck, the pneumatic Is deflated, as shown at F , 
the corresponding spring Is sprung back Into the post 
tlon A* and the hammer stop to which spring Is 
connected is thrown back Into the position of full stroke, 
as shown at 4 The effect of ^hia arrangement is 
that the hammers corresponding to the accompaniment 
notes travel, relatively, a short distance before they 


strike the string*, and the v\holo aecmuimnlmeut Is 
played with soft tonal effect*, but the hammers whUh 
sound the theme or solo notes, traveling through 
a greater distance, strike their respective strings 
with greater force and with much louder resulting 
tone 

The operation of the solo at tlon l* controlled auto¬ 


matically through tin mush sheet and tracker bar 
The trucker bur in piovhhd with the usual aj>erture* 
spaced to regishr with the note perforations of any 
standard music. shut 11 k tiaikir bur is also pro¬ 
vided with ai>ertuiisln the sh&ix of narrow slots one 
above the end of cmh plavcr uiartuic hr shown The 
larger pla>er dutt* oi uiurturis oih.ii into a scries of 
tulas whirh Uml down to tin plnjcr ae 
tlon and the slotted nuIo dials are con 
netted to tuluH width It nd up to the 
nolo m tlon 

The musU sheet dlfferH fiom tin Htund 
utd unislt nIu et bv lm\ lug uott rforn 
lions width differ fiom emit ollui and 
an tin sheet trimls our tin tiiuktr bur 
(trtaln note pt rfoi utloiiH (Ihom for the 
an oLUjmnhm nt) re^NItr onl\ wllh the 
lurgt plu>er ducts mid oIIrih (thow for 
the soto) being wider register with both 
plftjcr and w>lo dm t* 

Now as the music ahcc t truwln over 
the tracker each auniupuntun nt tnrfora 
tlon will push to the sUU of the slotted 
solo ape rturc n In the tracker and will 
jam over the regular plu\er or aoeom 
paniincnt aperture* and each of the sola 
tterforatlon* will puss over both the slotted 
solo and the regular plaver or accom 
puuiment apertures hut when the 
solo perforations puss over their respec 
tive koIo nurture* in the trarker, they 
will deflate their respective pneumatics, 
throwing the respective hummer stops 
back, and, by Increasing the length of 
stroke of the hammers, will cause said 
solo notes to be struik with greater force 
ami with resulting louder tonal effects. 

Furthermore, in addition to this auto- 
math selection and emphasizing of the 
solo, the tonal power of the note* may 
Ik varied by varying the vigor of the 
pumping and thus changing the air pres¬ 
sure In the plav or action Again the 
degree to which the solo note* are cm 
phaslsed may be varied bj varying rein 
tlrely the short stroke and long stroke 
positions of the hammers 

A Pen that Permits of Writing with 
the Month 

By Dr Alfred GradenwlU 

IWANCING c IriUratioii has entrusted 
our mouth—originally a merely vege¬ 
tative organ serving for the Introduction 
of fcKKl—with function* of growing complexity 
'While no longer an offensive or defensive weapon, 
it has thus become the organ of speech and inter 
preter of love The present wmr, which not only 
kills but mutilates, puts before It another, most char 
itable, task enabling thoee poor cripples who have lost 
tlietr hand*, to put down their thoughts In. writing 
and thus communicate with their friends 
and fulfill their professional duties as 
before 

Tlie left hand, of course readily as¬ 
sumes such function* h« the right one la 
no longer ablt to im rform and there are 
i one* on record of persons who, after 
losing their hand*, gained wunderful skill 
with their feet These cases, however, 
mo the exception rather than the rule, 
while the simple attachment about to bo 
described endows the mouth cveu under 
tin leant favorable circuiUMtunce* with 
remarkable dexteril} In operating the 
writing peu In fact the special case 
that suggested the construction of this 
device was for different reasons espe¬ 
cially unfavorable It wn«* not indexed, 
a case of an Invalid sold hi but that of a 
workman who at the age of is without 
anj apiuiM.nl <h?H( whr attacked by 
growing purnlvsts of both arms attended 
with Imrtnslh}* atropliv of the muscles. 
Tin lute Prof Jom hlmathnl, of Ilerllu a 
distinguished nuhopedist Induced a dou 
tint Mr f Ciidnhcrg to take charge of 
his imlurkv path nt and to design for him 
some suitable writing apparatus 

Since tlie patient had hhnsejf tried In 
vain to write b\ means of a pencil Intro¬ 
duced between Ills teeth the dentist fol 
lowed up this eucgi^tlou setting himself 
to design Momc snltnhlc mouthpiece As 
the patient |>nsseBw‘d a rimarknblv atrong 
He t of te*oth the k!\ 1u< Isora could be used 
cxtluslvolv to BUp|K>rt The is nholder The 
mouth piece moulded In ncrordance with 
the Interior of the mouth embraces about 

tremr/udad on pafl? 3401 




Mechanism for Intensifying the theme In a player pUno 
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The Motor-driven Commercial Vehicle 

by VICTOR W PAGE. M.U L 

Thu department u devoted to the \nitrteUt of present ami prospective owners of motor trucks and delivery t pagans The editor unit endeavor to Oftti per any quo tient 

relahnu to mechanical features, operation ant management of commercial motor vehicles 


Special Track for Circus Use 

A SPECIAL trmk linn Imiii contrived to replace or 
lather relioe tlit (IiphuutH anil horHc»s of the drew* 
from the duties of hauling th< i ugt wagons foi the 
animals and i>eifoim all of tin lienw Jobs imlili litul 
to the loading uml unloading of tin uiuhn of imiaplur 
nallu iicrcsHim to pioptrly prow nt tin moduli It nt 
show It also Juutrrlullj ht lps tlu niliuii* nun Ill 
dragging and netting up tentH and drlring t»ut auiko* 

The rletdgn Is the nniilt of tin combined efforts of the 
manager of a A\lld Wiwt ‘'how uml u pint 
tical truck man The t IiuhhH 1* of three 
tons capacity All of tin dtUuw an 
tarried mi the fruun In plan of tht ordt 
uarj body uud aie Iim ntnl lmtk of tin mb ^~ 
The main elements an a boUtlng wlmh, T 
u Jib erant and a put uiuatlc atnkt driving I 

arraugauuit The liolMttng winch lit <q>- | 

orated from the drl\e ahaft joining tlu ^ -■ " ■ >. 

dutch to tin gear box In nutans of a chuln 1 [/ 

to a eounternhaft Thin carries a worm [ 

and worm gear Hpml reduction nun ban •- 

Ism Anothc r chain touno< tN the n|»eod re j~] 
dui tng gear to tho hoisting winch dri\ 
lug flprockU and glaring A scjmniti, IIR 

small gasoline motor and nlr compressor yK 

Is placed directly In buck of the driver s v ' 

cab and supplies air to a large storage 
tank which Is carried In a horizontal posl 
tion alHito the frame The air from the 
tank Is used to operate the stake driver hear truck 

The reason a sepurute engine Is urn d to DRIVt gearing 
drive the nlr compressor is that it permits \ 0R,V 
a stake driving modiaulstn to lit operated \ --4^ 

independently of the truck xwiwtr plant - \ 

and of course is an economy biH-anse less 
fuel Is consumed In doing the work It fpjT \My 

will Ihj evident that the win<U <an be used \\ d'prar 

for either drawing tin liuuy wagons up l\ ] I U 

the skids to the freight tain, or it can ixi |\\J wA 

used in conmatlon with tho unloading 
process Tim jmeumatlc hammer mute V-H 

rially shortens the tlnu nqulred to drive \ 

stakes while these tan he easily removed 3VVI rcar 

by simply attaching the book of the Jib 
crane to the stake and turning the i*>wer 
onto tho winch This is an Interesting 
example of one of the many uses to which 
the motor truck is adapted 

New Four-Wheel Drive Design 

A im KNTL\ de\ised arrangenu nt that 
tiermlts of drhlng and stu ring by 
all wheels 1 b shown In tht uuomimnriug 
diagram Tile practical nature of the 
service rendereil hv the four wheel drive 
trucks under the st\ert coutiilloiis of war 
service both in this countrv and Luro|>e 
has stimulated invention along this lint 
In this assemble laith ends of tlu truck 
a** exuetij alike as far as relates to the 
drhlng urrnngi mint The wheclN, Hihs, 
supiKirtiug HpringM and the jack Nhufts 
used todrlxc the wheel** lire cuirled bj in 
dejs ndc nt nu\illaiv frnmt menilKis which 
arc attnehed to the main rhaswlN b\ hall | 
btariug fifth wins In A Ntmrlng shaft is 
Bupin»rted b\ one of tlu frame numbers 
this ctirrring a light hand worm on one 
end and a lift band woim on the other 
which mesh with corn siHUidlng m* minis 
attached to the jiorfJon of tin fifth wheel 
fastened to the win el and frame assembh 
It will be appim nt tlmt as the shaft Is 
rutntid that the wuuii gearing will tend 
to swing tin wIn»N around so that they 
assume ifit pro|*i pc^lrlon for negotiating 
tin Minis Tlu diht N i hrough the ^ 

mcHlhiui of a loin, shaft mribsl l»\ one of 
the frame munlx r*< HiIk Ih hu HuimiliHl 
hi the prop* II* r simft h h\ nu arm of sjknt c hnln gearing 
lire Jack Nhaft follous conw ntfoiud design and drives 
tlu wheels which riuilu on lived uxhw A dlffenntlal 
gear is proridod mi i oh Jnck shaft and u third com 
]* nuntlng gear U pi *a bled In the music r gc ar iwx at the 
center of the fruuu to allow for the differem* in truvel 
hctwHJwi the front and renr trucks when going over 
urn \eh roads >lght liuh btHkes are prmhled* four 
internal and four acting on tlu outside of the drums. 
Radius rods are prorieh*d to tuki the driving stresses 


while tlit torque U resisted b\ the springs. In other 
respects this truck follows l'ou^emional practice though 
I lie method of Unnl drive is radically different from 
anything that has ^ct hoe n offered. 

Track-Laying Track-Tractor 

A TRUt h 1U\( Toll using driving mcmbe‘rs operat¬ 
ing on (lie trnek lu\hig principle which has Irhui ex 
tensheij tiled out in New England lumber tamps for 
hauling logs hus Inxn found useful for other heavy 




Three-ton truck chased* fitted for special service in a drew 


SHAFT TO trtOINC 


MASTER DRIVE 
I GEARING I - 


t STEERING 
\ SHAFT 


ORivc CHAIN 
'wheel 


SWINGING F-RAWE rOR 
REAR TRUtK 


/ / FIFTH WHEEL 

UNIVERSAL joint 
FRONT TRUCK 
DRIVE GEARING 


Distinctive four-wheel drive and steer truck arrangement 



Continuous tread-tractor h&ufing a heavy load 



Track-tractor with track-kytng or continuoni tread-traction members 


hauling work Tho machine is a distinctive construe 
tion inasmuch ns it will rarry a large toad as veil os 
provide nu undent draw Imr rmll for hauling a heavily 
loaded train of trailers The machine has almost oa 
much siH*ed un a heavy truck, but in addition has the 
large driewbnr pull of a tractor It will carry five tons 
un its own load platform It lias three forward speeds, 
mepoetheh two fe>ur and six m|Iea per hour and re¬ 
verse The machine l* made In two altea, a 60 bora* 
power, whhh is depicted In the upper Ulprtrattoib 


and one of 100 horse-power as shown below ft In a 
recent demonstration It U said that sir trailers weigh 
ing 2,81X1 pounds each, on which 33 tons of scrap Iron 
was loaded, were taken up a 16 per cent grade and that 
tbe entire loud could be started from a standstill on thla 
gradient, making a pull of -41 tons for the machine In 
addition to its moving Its own weight Trucks that 
have been built for the English government have aver 
aged 7% miles per hour, though it is stated that tho 
six mile speed Is p)eut$ fust enough for heavy duty 
work, us this is about the limit at which 
heavily loaded trailers can travel over the 
M Q average country road A strong claim Is 
freedom from tire trouble, as It Is said 
that the treads will last three years with 
ordinary usage The tread Is a patented 
w lomctructiou that makes oiling any of the 

I working iurtfl of the tractive member un 
J nee.*e*wary This is said to be a point that 
Is exclusive In this machine. This type 
*** of tractor has been used successfully In 

hauling heavy artillery, for which work it 
Ih iiartlenilarly suited owing to its great 
tractive power 

Motor Queries and Answers 

F It M writes Will you explain the 
exact status of kerosene carburatlon and 
Inform ns If the ordinary forms of car 
hurt tern can be changed over to use the 
cheaiier fuel The rapidly Increasing cost 
• of gasoline has materially increased our 

operating expenses and we are thinking 
^ of changing over to the more plentiful 

Ans It 1« not possible to use kerosene 
! Jhj successfully in a vaporixer that has been 
designed for use with the more volatile 
gasoline. A kerosene carbureter must be 
— fp [ (— designed especially with the requirements 

t3[zK of * u mind in order to provide 

^oto engine mefln ® df facilitating sufficiently rapid 

y evaporation to enable the engine to run 

FnoNT truck successfully, Kerosene carbureters are on 

the market which are said to be practical, 
though there are a number of practical 
difficulties that are actual drawbacks to 
the wide adoption of kerosene It Is very 
difficult to start an engine on kerosene 
vapor unless some means of preheating 
the engine and carbureter are provided 
The usual practice is to start the engine 
on gasoline and only turn on the kerosene 
when the parts have become heated 
J K J writes Will you please explain 
why it Is necessary to have a different 
degree of angularity in the V engines of 
8- and 12-cjllnders? 

Ans The cylinders of an 8-cylludor 
engine are 00 deg apart or 45 deg each 
side of tbe engine center line Those of a 
12-cyllnder engine are 60 deg apart The 
reason for this Is that in a four-cycle en 
glne an explosion can be obtained In each 
cylinder only every second revolution. 
The piston has to move up and down twice 
for each explosion The crankshaft has 
to make two turns to receive a power im¬ 
pulse from any given cylinder. In an 
8-cyllnder engine four explosions per 
revolution would be obtained and lnas- 
murii as a revolution means covering 360 
deg It is apparent that in an S-cylln- 
der there will be a power Impulse every 
i*X> deg of crankshaft rotation. In tho 
V type motors the explosions alternate 
from one side to tbe other For example, 
cylinder No 1 on the right hand block 
® eri would be follo^od ny cylinder No 1 on 

tbe left hand block. As tbe crankshaft 
can travel only DO deg between impulses la Order for 
the pistons to be at tbe proper point to receive the lffi* 
pact of the explosion, It Is necessary for tho cylinder 
center lines to be just 00 deg. apart In a 12-cyLlnder 
V motor the explosions occur 60 deg apart as there fit 0 
six for each revolution of the crankshaft It la neecs 
wiry therefore to space tbe cylinders 60 deg. opart A 
simple rule that can be ea*Uy mnetobsred ft>r 
lug the angle between the cylinder tdo^fcfr la fa Alvfcto 
860 deg. by half the number of cylin d ewk 
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In The Eight * Cylinder Cadillac 
Holds New Fascinations 


O NE of the greatest boons which the Eight 
Cylinder Cadillac confers upon motorists 
is, that it removes the strain and the 
weariness from long distance motor travel 

Men and women all over the world are awaken¬ 
ing to this delightful discovery 

The roads of the continent are colling to 
them with a new charm and a new insistence 

The Cadillac "Eight'* has supplied the last 
necessary link in the chain of causes which con 
stitute the thing called luxury 

It sets the traveler free from taut nerves, 
from tense muscles, and from constant con 
centration on the performance of the car 

All the glorious tingle of a noiseless flight 
through space is there in increased measure 

But the strain is gone—gone and forgotten, 
because the flow of power is so continuous, 
so smooth, so flexible and so quiet that you 
are scarcely conscious that the engine exists 

There are no convulsive movements of the 
motor, no noise of straining and labor, no 
Irritating vibration 

You relax and rest, in the Cadillac, because 
the unpleasant reminders of effort and labor 
are removed 

You forget the engine, you forget the me¬ 
chanical system which is carrying you forward 
You luxuriate in a sense of serene well-being 
and comfort 

Your mind is released from its thraldom to 
the car, and turns a thousand times more often 
to the beauty of the road, of the sky and of 
the landscape 

The joy of touring is not only a greater joy 
in the Cadillac, but it calls into being a new set 
of physical and mental sensations 


Heretofore, no matter how gallantly your car 
mounted a hill, you were conscious every mo 
ment that it was climbing --that it was laboring 

Now you know that the hill was high, only 
because you saw it before the mount began— 
or looked back after the crest was reached 

You travel almost continuously on high gear 
—under throttle control 

The power application is so fluid that, when 
you accelerate the speed, the effect is very much 
as though you had "turned on" the power, as 
you "turn on" water by opening a spigot 

As for sound and vibration, the engine scarcely 
seems to be energizing at all 

The car simply glides from one rate of travel 
to another, without apparent effort or hesitation 

The mind is lulled into repose and the body 
obeys the impulse of the mind 

Cadillac thoroughness is responsible for the 
accuracy of every function which contributes to 
the efficiency of the engine 

The known stability of the Cadillac inspires 
a confidence which removes all anxiety for your 
safety 

The pleasures of today are not marred by 
apprehensions for tomorrow 

And, too, the spring suspension, the deep 
soft upholstery, the smooth, easy acting clutch 
and brakes, the ease of handling and control, 
all share m resting and soothing mind and body 

With bad roads largely robbed of their terrors, 
and good roads made almost doubly delightful 
—with hills no longer to be dreaded “With a 
sense of velvet softness in every motion of the 
car and every movement in its operation, there 
is a renewed and irresistible call to long distance 
touring which -m the Cadillac—becomes an 
unalloyed delight 
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RECENTLY PATENTED INVENTIONS 

These columns arc open to all patentees. The 
notices an Inserted by specUt arrangement 
with the InvLutors Terms on application to 
the Advertising Department of the ScncwTirit 

A lit HI CAN 

PcTtslalBf to Apparel 

KN1CK1 RH DRAWER* AND THE LIKE 
I-OR fEMAIKH -Oma K, Bumr, 7 Borbsge 
mad Herne 11111 London, England This In 
/entlon particularly relates to a method by 
wlihb the flap 1« normally held In closed post 
tloti hut which can bo moved Into thy op^n 
poaltlon without the nccesvlt} of nofawten 
ing buttons or the like and consists In pro 
Tiding the flap with a band normally panning 
around the watut, sue h band being made so 
at to be passed downward over the body lu 
order to torn tbs flap down 

INNER LINER FOR SHOE# —W Kntvzru 
care of Wilson, 410 W noth 8t New V>rk 
N Y This invention relates to liners for 
wearing apparel and has for an object thi 
provision of an improved liner which 1 d< low s 
the foot and bolds the same from contact with 
the shoe so aa to prevent the transmission 
or absorption of hi at from the foot 

SPINK ARCH HUP! OHP-K Packkb care 
of M Packer ill! Kent Ht Los Angelo* 
Cal This Invention relates to a support for 
the arch of the spine so as to support the 
human body from the small of the back to a 



spin* akph anproiT 

point Just abovo ttaa walat line and thereby 
glvr aupport to the curvature of the spine 
Whereby a, person will stand erect with greater 
•aso, walk with more comfort, alt straight 
tnd bmths more deeply It la «oy to apply 
and hold In proper position and la of light 
weight so ts not to unduly encumber the per 
•OIL 

Of tilwwt to tomn 

HAY AND GRAIN HIJACKER.—J M and 
J A. Hat not, Ogden, Kan This invention re¬ 
lates to stacker* for hay, grain, straw, leaves 
and tbs like and more particularly to certain 
lroprovsmcnta upon and in connection with the 
hay and grain etneker described and claimed 
in their Patent Number 1,119 088 The pres¬ 
ent Invention provides a motor-driven stacker 



Frenchman Sts., New Orleans, La. The In 
vector provides a device for use with gas 
stoves and the like, for pasteurising milk, 
wherein mechanism is provided controlled by 



pi*T*riixgit, 

the heat of the milk being pasteurised for cut 
ting off the flow of fuel to the heater when 
rhp milk has attained a predetermined tempera 
Cure He provides a device which may be used 
In the same manner to cut off the fuel supply 
when the milk begins to boll, and controlled by 
thr boiling of the milk 

AUTOMATIC FIRE EXTINGUISHER.—H 
W Mkvks, 152 William 8t, Nt warb N J 
This Invention relates more particularly to a 
Ore extinguisher provided with a nosxle having 
a controlling vehe and arranged to dlKcbarge 
a stream In a predetermined direction and 
means for operating tbe controlling valve 
automatically from a remote point In the dl 



AI TOM ATI 0 Visa IXTlNOniBHMg 

rection toward which the stream will ho dls 
charged from the noule Its Invention also 
relates to tho aggregation of a plurality of 
noxsles. It further relates to nn automatic 
valve which comprise* a body constituting a 
fluid passage for tbo escape of water and 
having an outlet, a removable closure for the 
outlet and automatic mleasable means gravi 
tstlonally operable to displace the valve outlet 
closure. 

■ardwwra Mi Tools 

RAZOR HTROPFINO MA( F1I NHL— B. B. 
Bsown car© of American Uoue Co^ Olean 
NT This Improvement provides meant for 
holding tbe abrasive materials In & straight 
path while In contact with the edge of the 
blade, provides means for accomodating blades 
of different length and shape avoids carrying 
the abrasive members past the cutting edge 
and simplifies sod cheapens the construction 

TROWHL —P L t Mat son, 803 Capital 
Ave. Ogden Utah Thla Invention relatea to 
plastering tool* and more particularly to a 
trowel whereby a writable design of platter 
cornices or moldings may be readily and nni 
form I y made on walls and ceilings of rooms 
Herotofore, znitert of plaster cornices have 


HAY AND OttAI N STAt KA.lt. 

which deposits with speed and precision, large 
loads of hay and grain in the straw at snv 
desired point throughout the entire length 
breadth and height of the stack, and the stack 
may be any length desired as material Is dr 
posited alongside of but parallel to the tins 
of travel of the carriage of tho machine 

Of Central latere* 

WATCH BOW MOUNTING —L 8 Hanson 
E ureka, Mont. The improvement provides a 
watch how mounting In which the bow has 
orifices In alignment with each other and 
througb which pins extend for Insertion in 
recenses at the aides of the watch pendant the 
pins bring held igalnut removal by frictional 
engagement with the pendant at the recesses 
therein 

REAL.—W L Knurr West 1908 Cleveland 
Ave gpoknnr, Wash This invention has par 
tlcular reference to a car or package seal 
It provides a devim of this character which 
is preferably made from a single sheet of 
metal formed into a housing and locking do 
vice which, after bring locked, cannot be 
opened without tearing or mutilating the same 

HOTTIW CIOflURH—J R Trwvoh It H 
01st Ht New York, N Y This improvement 
relate* particularly to ft bottle closure and 
provides e construction which positively oeals 
the bottle It provide* a closure formed with 
Sealing material arranged thereon of g pliable 
nature so as to positively oral a bottle or 
other receptacle to which it Is attached even 
though the tame may be irregular or rough 

PASTEURIZER—P Maicamv care of Mr 
PharbonneL druggist corner of DtrMguy and 



been put In by hand labor but the present In 
ventlon overcome* this disadvantage by render 
Ing the miter cutting of little or no considers 
tlon a* the straight work of the tool reduces 
the price of run plaster cornice* to a great 
extent making it possible to compete with 
the stucco plaster cornices of to day 

TAPPING DEVICE.—E Pxumi, 329 Union 
Bt Brooklyn New York, N X Tho invention 
relates to hind tool* and provides a tapping 
device for the use of mechanic* It can be 
readily carried tn the hand by an operator few 
conveniently and quickly tapping a hole and 
running the tap out of the tapped hole. The 
compact form of the device permits Its Use to 
place* where wrenches and llko tools employed 
for turning a tap cannot well be used. 

O REA SB GUN —0 H Kirxxvdall, 127 
Duane 8t, New York, N Y This invention 
provides a grease gun tbe plunger of which 
can be driven totally Into the barrel without 
ejecting the content* thereof If so desired It 
provide* a greaso gun the length of which can 
always be maintained at its minimum, whether 
the gun Is fun or not. 

■toNteg ami I I Iffcltag 

gar fire btabteh —r Cam**, wo 

Chester St, Brooklyn, New York, N Y This 
Invention provides aa attachment whaieby ordi¬ 
nary Illuminating gas may be oonvsyed W 4»1 
utilised Id a fire box for starting tbe to* th 
which heavy fuel each aa block! of wood, coal 
or the hkc Is employed, tbo device b**t to 


signed especially for self-support upon os» of 
the grata ton of any usual or ordinary so* 
etructlQflu 

FOLDINQ CHAIR—J D Lawebhcb, 900 
Nassau St, Princeton, N J This Invention 
refer* to folding chairs or stool*. It provides 
a design for tbe manufacture of a chair mainly 
from tubular metal whereby it will be not only 
cheaper but stronger than the usual forms of 
folding chairs. It provide* facilities for re 
sewing the fabric seat portion of the folding 
chair and at the samo time prolonging the life 
of sold seat 

SINK COVER.—8 A. Godot Address W 
Hunt Harris, Attorney, Key West, Fla, The 
cover is for use with open sinks, closets or 
vaults, wherein a perforate cover and a seat 
are provided, connected together and mounted 
to swing Into and out of operative position, and 
wherein a swinging platform is arranged at 
the front of tho sink, and connected to the 
seat and con r in such manner that when 
the user steps upon the platform the cover will 
swing out of position and the seat will be 
swung Into position while when the user atepe 
off the platform tbe seat will move out of 
operative position and tho cover will move Into 
such position 

FLY TRAP—J P Otlm, Delray, Fla Tbe 
trap is for uso In catching the fly known as 
the 4 grape leaf hopper, or black fly, that Is 
so destructive of the bean Industry In South 
ern States, and the invention provides a de 
vice mounted to be drawn through the field 
and having means for causing the flies to 
arise from the ground and tbe plants, and hav 
ing moans for cstchlng the flies as they arise 


LABELING MACHINE—« W M< ( ULI XT 
and G Ik Maxon Address the former, Val 
dost* Go. This invention l* especially adapted 
for labeling cans, as, for Instance, cane con 
taining preserved meats, fruits, and the like 
wherein a hand or power operated machine Is 
provided having gravity operated mechanism 
for feeding the cans in succession to the ma 
chine and wherein mechanism is provided In 
connection with the feeding mochenlsm for 
delivering the cans one by one to tbe labeling 
mechanism, and wherein the labeling meeban 
ism Is arranged to apply the label* to tbe cane 
as they pass by the said mechanism. 

PAN CLEANING MACHINE —T H. K*t- 
nxn, 24 No Shipper St., Lancaster, Pa. This 
improvement refers to a machine for cleaning 
and greasing pans, such as ore used by bak 
era for baking bread. The machine is intended 
for removing the crust and burnt particles 
which adhere to the pans, and to scour and 
grease them preparatory to further baking 
operations. 

CALCULATING MACHINE—A. W C*RP- 
bbll, 76 Clinton Ave , Clifton N J This In 
ventlon provide* a calculating machine more 
especially designed aa an aid tn making up 
pay rolls to enable the cashier or other persons 
to accurately and quickly determine the num 
ber of bills and coin* of different denomlna 
tions required In paying off the employees. 

PNEUMATIC PILE FEEDER —O B*aND- 
ststtbb and R. Fuxuhd, Hobenstadt, Moravia 
and Vienna, Austria Hungary This Invention 
relates to automatic pile feeders for printing 
presses. It avoids the various deflcleuctcs met 
with in apparatus of this class as heretofore 
constructed An advantage is In the provision 
of an apparatus which may be simply and 
readily mounted In position, and which Is In 
dependent of the construction of the prftu, and 
which can be operated by small pumps run 
Ding at a higher speed than the press. 

SHEET REGISTERING CONVEYER — A. 
B Andobooh, Nanuet, New York, N Y This 
Invention relate* to sheet conveyer* for box 
making machines, proems, folders, and tbe 
like, and has to deal more particularly with J 
means for automatically causing the sheets to 
bo automatically registered or uniformly fed 
Into the machine with which the conveyer is 
need 

TRANSMISSION MECHANISM — B. P 
Whits*id* Box 086, Baltimore, Md This in 
ventlon relatea to transmission mechanisms, 
having a variable speed control which transmit 
more power than could be transmitted through 
the variable speed control directly Tbe trans¬ 
mission mechanism la characterised by A posi¬ 
tive drive and a friction drive associated there¬ 
with and controlling the variable speed of tbe 
transmission mechanism—that to, of the posi¬ 
tive drive. 

CLUTCH.—B. P WHiTiaiDO, Box 6Sfl, Bal 
tlxuore, Md. The invention relates to dutches 
whereby a driving and a driven member can 
be first allpably connected, to bring the two 
member* to substantially the same speed, then 
positively coupled It provides a transmission 
clutch whereby a driving and a driven member 
ran be positively coupled without danger of 
Injury to the parts of the clutch mechanism. 

WRAPPING MACHINE—A. Luma, frT0 
Eastern Parkway, Brooklyn, New York, N Y 
This invention relates to wrapping machine*, 
and particularly to roach toe* designed to aev*r 
a bar or other supply Into sections and than 
wrap the section*. It provide* a w ra pp in g 
machine which wffl fold a wrapper around an 
article and than fold the ends of to* wrapper 

Norn. —Copies of any of thoae p aten ts wiB 
bo furnished by the Bcimmnc akm«u* for 
ten qrnm each. Vteato state m ham* Of tod 
patents* htte of too tarsntte* **i tote to 
toia p ap er. 
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registered D si l qa Pa ten t s and jeci l giiFa* 
eats secured. 

A Free Op lets s as to the probable patent 
ability of an invention will no readily given 
to any Inventor furnishing u* with a model 
or eketah and a brief description of the 
device in question All oommualoattana ora 
strictly confidential Our Hand Reek on 
Patents will be sent free on request. 

Ours le toe Oldest agency fbr securing 
patents: it was established over seventy 
yean ego. 

All patents secured through aa an do* 
•crlbedwlthout cost to patenteein the 
SnlsanHs Aairkw. 

MUNN to CO. 

SU Broadway WiihmfilsMm New Yesfc 

Branch Officer Of F fiwQrnlhgia ft C 


Annual Subscription Rates tar tho 
Scientific American Publication* 

Subscription ons venr 93 00 

Poetac* prepaid lo United States and pomsm lnn s, 
Mexico Cuba mod Panama. 

Subscription* for Foreign Countries, one year, 

postage prepaid 94*60 

Subscription* for Canada postage prepaid 3.76 

The Scientific American Publication* 

Scientific American (established 1846) 93J00 

Scientific American Supplement (setehttshed 

1876) 5.00 

Hm combined oubeaription rate* and rates to foreign 

ooootri**, including Ca n ada , will be furnished 
upon applies noo- 

Remit by postal or expires monsy order bank 
draft or check. 


Classified Advertisements 

Advertising in this column is 76 cents a 11m No lees 
than four nor more than 12 line* aooepted. Count 
■even words to the one. All orders must be aooompanied 
by a remltteitee 


AGENTS WANTED 

AOEMTR 800% Profit. Free tempi* Gold and Mtm 
Mgn Latter* for fton front* and offloe window*. Any 
on* can pot on. fit* demand every wbm. Write today 
for liberal o*«r to agmiU. Metallic Letter Oo^ 4SS M 
Clark Street, Chicago, U 8. A 

TOST CLAM MAN WANTED 

WANTED— By a concern making Vona Pumps and 
Plumber* 4 Braes Goode, a Amt-dam men Cor handttbg MM 
department, for further parttoulara addreas *TteUaM*, H 
Bo* 771. New York City 

GAB ENGINE WANTED 


GAM ENGINE ABOUT 10 to SO H P and pomp 
wanted for each Must ha in good condition New Jbmsy 
Com Water Oo. Room 400, ii West S4th tenet, New 
York CHy. 


tNVENTIONE MARKETED 

TOUR INVENTION may com* wfthla oar LaBcnu 
tori**' work If so oar E n Ca n a* Department will eomddertt. 
Copy of patent with memo* lor raoirn wtu rees t vs prompt 
stteario o. MeOorndSlaboratorim,DaytoaToMo. 

WANTED—MAN WITH ABILITY to open oDefc 
manage local seta* campaign feet m oney making prop- 

mm SJS&KS 

TO HARDWARE MANUFACTURERS 
PATENTED DOOR BOLT that eanba locked—MO. 
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Tt» Mate- 

' from w I2«) 

% ttwfcriur* before tb* entire mu m of 
friftttriftA dh*pprer*d In the grinding 
bre#fc-tfp of the ice Concrete lee-breakers 
hate than J*r sufficed to keep the river ice 
Wt the slender piers, so 
that neither glacier hu advanced to 
menaoe the bridge. 

A few miles above the bridge, the 
moraine of the largest glacier, the Miles, 
d am s up the river, forming a natural 
reeerroir In the gorge for 20 miles above 
the obstruction The line la obliged to 
follow for that distance the shoreline of 
this body of water, after which the gorge 
becomes so narrow that sldehUl const mo¬ 
tion U necessary At mile 130, Chi tins, 
the first town on the Hue 1m reached The 
Copper Hirer is here crossed on a pile 
trestle nearly a mile In length, and the 
Cbltina River is followed to tho terminus 
of the line 

Operotlou of the line Is maintained 
throughout the year, with a usual ached 
ole of a train a day each way Op- 
eration is probably tho most regular in 
winter In summer tho story is very dlf 
fevent. In August of last year, when the 
pictures illustrating this article were 
taken, operation between termini was bus 
pended at one time for over two weeks, 
and at other times for a shorter Interval 
The water rose 10 feet above all pm Urns 
marks, and covered the rails for 20 miles 
above the obstruction The furious cur 
rents of the glacial tributaries took out 
many trestles, and the whirlpools of the 
main river as appeared when the water 
subsided hud in several places turned 
the heavy track completely over, as if it 
had been but a strip of canvas While 
the lower parts of the line had been under 
water, forest fires caused by the intense 
beat were raging along the last hundred 
miles We found several trestles, one of 
them ninety feet high, and a thousand feet 
long, ruined The fire, where it did not 
destroy the timbers entirely, ate out the 
joints, and rendered the structure use¬ 
less A few hours after wo left Kounecott 
on our return, the lake which each 
summer forms within the glacier, burst, 
and took out with it IS t>ents from the 
trestle across the stream at the foot of the 
glacier Later on the return journey we 
rode on new track around a heavy land 
glide caused by the thawing of frozen 
ground on the mountain side Parts of the 
trestle bridges across tho main river are 
taken out each spring by the Ice, and 
owing to the fury of the current watch 
must be kept over them every hour in 
the year 

Acknowledgement should be made of 
the remarkable efficiency shown In the 
operation of the road Considering the 
difficulties Involved, delay to traffic la very 
small, and wrecks are almost unknown 
The road U now operated at a profit, and 
a short extension will open up the Herlng 
River roal fields, and the petroleum de¬ 
posits of the KataJIa region Over a ml! 
Hon dollars worth of (‘upper ore is shipped 
each month over the road, aud thousands 
of cases of salmon each summer Pas 
sengers are transported at a rate of 12 
oents per mile. 


The Sin of Naral Gone 

(Conclude* Jrvm paue 080) 
accuracy and penetrative power consld 
erebly greater than that of a salvo of 
eight 17-lacb shell*. 

The direct penetrative power of armor 
piercing projectiles against homogeneous 
nickel Steel armor I* usually computed by 
weans of what is known as the de Marre 
formula, which 1st 

d-*e* 

V — K- 1 

P' 

wher* V is the striking vaioplty of the 
urojaoth% p jts wright, d its diameter, 
• the thkftTfSjfr of armor penetrated, and 
sripe formula Is used 
hardened armor by 
Of merit” of L6, or 
velocity l# times 
'Hhj*h by ft# formula. 



The velocities of 14-tnch and 17 inch pro¬ 
jectiles must then be, for piercing the 
same plate, in the ratio 
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the smaller shell requiring IS per cent 
more striking velocity than the larger 
Furthermore, the larger projectile holds 
its velocltj longer during flight since, by 
Mayevskl's differential equation for tho 
retardation caused by the air 
dv a* 



Therefore, if the two projectiles leave 
with the sHine velocltj the lighter will ot 
ome lieglu to lone velocity fastoi than the 
heavier by the ratio 



Pii Pir 
or 

a 14 a ix m 1 211 1 

Thus, if the two guns have the same 
muzzle velocity the 17 Inch projectile will 
arrive Ht its target with the higher 
velocltj, and conversely, If the 14 Inch 
will just penetrate a certain thickness of 
armor at, say, 15,000 yards the 17 Inch 
should be able to penetrate the name 
armor nt a much greater range 

It appears from the above that at very 
great ranges the 14-inch shells will not lie 
effective except against the upper works 
of a ship, and that armor will turn them 
usUle much more readily than it will tho 
17 Inch, at smaller ranges however, the 
greater number of light shells will have 
a greater effect than the smaller number 
of heavy projectiles This deduction ac¬ 
cord* exactly with the observed facta 
Certain inaccuracies are Inherent In the 
flight of projectiles and In the aim of 
naval guns The Inaccuracies of flight 
may be laid to such things as small dlf 
ferencca in the weights of the projectile 
and tho powder charge, more or less un 
steady flight duo to the fact that the 
center of gravity of the shell may not He 
exactly in Its axis of rotation, slight dlf 
ferencca In the action of the powder upon 
firing, different wear In different guns, 
and many other email causes The total 
effect of all the Inaccuracies Is an error 
whose average Is nearly the same for all 
large guns, if tho angle of fall is the same 
Therefore, if the 14-imh aud the 17 inch 
Hhell have the same angle of fall it Is to 
be expected that we will get 50 per cent 
more hits with a twelve-gun battery than 
with an eight gun Imthij 
As the range ini leases the angle of 
fall of tho 14 Inch increases much more 
rapidly than the 17 Inch, shut the latter 
keeps Its velocity longer There will be 
a certain range, therefore, when the prob 
abilities of hitting which deiXMid upon th< 
errors and thus upon the angle of fall 
will be exactly the same for the 14 int h 
12gun battirv as for the 17 inch S gun 
butterj The larger shells would now, 
with an equal number of hits, be much 
more effective since their i>enetratlve 
power Is so gnntlj suixrlor There Is 
also a certain rang* less than the range 
where the chances of hitting are equal, 
where the destinetlvcm ns of the two hat 
ter lew would in the long run bo exactly 
equal If we expect to fight our naval 
battles at rang<» hs* than this certain 
range the battery of tweUe small guns 
U to be preferred to that of eight largo 
guns, while If we expect to fight our 
battles as a rule, at greater ranges, the 
lHrge guns will be the wore effective. 

Naval guns do not fire *t a target at 
eea under the same conditions as do em 
placed guns Tho latter muj he aimed by 
laying thiui at vertical and horizontal 
angular distances from some fixed refer 
enoe point, and when fired will send their 
projectile* to a certain definite point on 
the earth s surface, neglecting errors. 
Naval guns, on the contrary, must, due 
to the vessel’* motion, be aimed by a 
man some place on board the vessel itself, 
who must be able to see some part of the 
target at which he la firing Under the 
present system of spotting the fall of 
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^Announcing the 
new type 
Pulmotor 

Never before has a hand- 
operated device been con¬ 
structed upon the only correct 
principle of measured pres - 
sures, instead of measured 
volumes which depend upon 
the amount of pumping r 

Type B PULMOTOR is the firat hand- 
operated machine jree from the 
weaknesses and fatal defects of pump- 
controlled resuscitation devices 

Type B Pulmotor places the operator 
at nis patient*» head - not at the pump 
—free to devote his entire attention to the 
application of measured pressures—“measured" 
by means of the Pulmotor Control Valve—in his 
hands Indicator Gauge$ show the operator the 
precise air pressures exerted, both of inhalation 
and exhalation. These indicators also show the 
first fluttering resumption of normal breathing 
And here is another vital feature 

The patient can resume normal breathing while 
the mask is on—impossible with any other hand- 
operated device 

These exclusive, patented Pulmotor features are so simple 
that anyone can operate Type B successfully They afford 
such a wide range of nr<s»ure COWTROl that the phyai 
ctan may obtain any desired pressures for infant or adult. 

\vt they completely insure the paUcnt a welfare and comfort. 

Tim new Pulmotor weighs but 12 lbs, complete with car 
ryiug case—an ideal hand ma<June to be tAen anywhere 
in emergency 

It may he obtain* d complete for $115 a price which places 
it within the rea< h of every physician every hospital, every 
public service corporation, every liathing bearh—where ver 
that emergent y uae may demand Orders for early delivery 
should be placed at once 

There m but one genuine PULMOl OH the 
genuine always bears the name DRAEGER 

QL :D) ® AJR iG JE M. 

Oxygen Apparxtos Co 
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The Choice of “Motorwise” Men 


When automobile manufacturers buy equipment—there 
“are Reasons” for their final choice 

They call into consultation their engineers—their pro¬ 
duction men—their metal men "in fact, all the expert 
knowledge at thur command is mobilized on the subject 

No error is permissible—their judgment is at stake— 
their business is in the balance—they must be sure 

Look at this FFDKRAL File—It tells the story—the 
men behind the constantly growing list of automobile 
manufacturer owners of the rederal Motor Trucks are 
“Motorwise " 

They are sure they are right—and their Federal* are 
daily proving their judgment sound 



Report* on the Actual Daily Work accomplished by Federal* itt 
the Automobile or any other Bvttnete—are Jumuhed gladly by 
aw Traffic Expert* Alto* Traffic N not** tent monthly on requttL 



FEDERAL MOTOR TRUCK CO. 

Detroit, Mich 

1%, 9 end S% Ton Truck*—Worm Drive Seclueimlv 
Federal Rotor Truck* to id in every city (At United 8Mm 



How Manufacturers Can INCREASE THEIR BUSINESS 


Raid Carefully Every Week the CLASSIFIED ADVERTISING COLUMN n the 

SCIENTIFIC AMERICAN 


Soma wwk you will be Hkely to find an inquiry for something that 
you manufacture or deal in A prompt reply may bring an order 


Watch It Carefully 



*D.vir&oocls 

Founded by Max Jdgcrhuber 
tn 1899 

Recognized by the foremost 
wholesale and retail merchants 
as the standard authority on 
textile fabrics, their fashions, 
colors and distnbutton It pro¬ 
jects and illuminates all import¬ 
ant subjects pertaining to the 
trade, and contains more inter¬ 
esting and cleverly written 
sketches and articles than any 
other publication in this line 
It is the medium through which 
the brainy men of the trade 
prefer to speak 

SdUcrip'feoprk» l $&Mayw Foreign, 

DRYGOODS PUBLISHINGCO. 

114-120 WEST ai STREET, NEW YORK 


TO THE HEART OF 

LEISURELAND 

where woods are cool, streams allur¬ 
ing, vacations ideal Between New York 
City (with Albany the gateway) and 

Lake George The Adirondack! 
Lake Champlaw The North and West 

The logical route it 'The Luxurious Way" 

Largest *nd moat- magnifies*** nv* « Ui mIu p< 
in the world. 

DAILY SERVICE 

StHtfar/rm cofy «/ licauit/ki Store Mtfto 

HUDSON NAVIGATION COMPANY 

PIER U, NORTH RJVtR N 4 W YORK 

"Tho SomrehUyht Rout*” 


INVENTORS!*^ 




•hot the spotter is on a platform abowt 
120 feet above the surface of the water, 
and he must be able to see the waterline 
of his target. Thus the utmost possible 
range at which nAva] fighting may be 
carried on la limited by the horizon of the 
eye at a man about 1J5 feet above the 
water The distance of this horizon Is 
25^00 yards, so that about 25,000 yards 
may be considered the greatest possible 
range for vessels firing under preaent 
conditions 

If the existence of a iritleal range for 
two batteries, suth as that defined above 
be admitted, then verj evidently there 
must he Rome certain battery of guns of 
a certain bIzo, which will be more effective 
at ranges up to 25,000 jurda than any 
smaller number of larger guns There 
will thus be no advantage iu going to a 
larger gun out on the contrary a positive 
(liHadvantagi, since at aueh ranges as 
lone obtained in the preHent war the dts 
piopoirion will be even greater And un 
less we can lie sure of having a faster 
and more tnobtk flriet than an enemj 
nrmi*d with even Miuallei but inert nuuier 
ous gunR we eon not lie sure that ho will 
not dose In and defeat us at tompar 
atlvoly short ranges 

The limit of tfffttiic range for a bat 
terv from what has been said Is seen 
to l>e that range at which enough hits 
rnav 1 m scored to sink tin enemy ship 
before (he ammunition is exhausted The 
striking velodtj of the projevtiles must 
lie sufficient to penotiate flit armor pro¬ 
tecting the vitals of the ship at that 
lauge Ordinarily this must be consld 
(led to be the side armor wince the pro¬ 
tective duk urmor piny only 1 m i>en<trnted 
bv a plunging or nearly vortical, fire and 
hits of this character are chance hits It 
will !>e interesting to compare, rough!}, 
the relative (fft etlveness of the 14 Inch 
and 17 inch batteries we have discussed 
at the rungt limit of 25 000 yards, an l [o 
find I ho w eak and the strong points of 
ea< h 

A 14 inch shell leaving the gun with an 
initial vi loclty of 2 soo feet per second 
will arrive at n target 25,000 yards away 
with a remaining velocity of 1372 feet 
l>er second, and will fall at an angle of 
2« # 13' with the horizontal plane. The 
danger space for the side of a ship 30 
feet high will be 1115 yards, and for the 
whole ship, if her beam is 90 feet, 4025 
yards. Tilt striking velodt} will take the 
shell, In the majority of eases, through 
106 inches of armor, using a “figure of 
merit” of 15 In the de Marre equation 

A 17 inch shell, on the other h ml, 
with an initial velocity of 2,S00 feet jier 
second will strike 25,000 >ards awa> with 
a velocity of 1 47N feet per seeonO, which 
Is sufficient to carry it through 12 2 Inches 
of armor The angle of fall will be 22* 
14', and the danger space for the 30*foot 
side of the ship will he 24 yards and for 
the whole ship 54 yards 

If the errors in the range vary directly 
with the angle of fall, which Is a rough 
approximation, a 14 inch shell would have 
M per cent as good a chance of hitting an 
a 17 Inch If the danger space were the 
same But since the former has a danger 
space of 40 5 and the latter 54 yards, the 
84 per cent mnst be reduced (again ap 
proxlmating) by the ratio of 49.5 to 54 
This gives 77 per cent for the 14-inch 
But since there are twelve 14-lmh and 
only eight 17 inch, we might actually ex 
l>ect 116 hits of the former to one of the 
latter 

It is immediately apparent that the 17- 
Inch battery has a marked advantage 
over the 14-inch at a 25,000 yard rfcnge, 
since the latter will very seldom pene¬ 
trate the protective armor, and it* ad¬ 
vantage of 16 per cent more hits la lost 
because so few would be effective 

It 1 m not until the range has dropped 
to 18,500 yards that the 14-inch will be 
able to penetrate 12.2 inches of armor, 
and since armor protection of at leapt 12 
Inches will ordinarily be encountered <m 
heavily armored ships the Halt of range 
at which the 14-lnch will he effeedre 
must be considered to he between J&O80 
and 20,000 yards. And It must also be 
admitted that, owing to the increased 
probabilities of HHttftg at jwfe a tm 
the twelve U-tncfc gups wfU b*x***e£- 



Use the Sun— 


If you could take the roof off your 
plane and let the sun shine in, ft 
would reduce your lighting bills 
and increase the efficiency of your 
employees \ ou can get 19% to 
56% more daylight without taking 
off your roof 


Simply treat ceilings and walls with 
Rice's Gloss MUl White It is the 
only o4 point giving a glossy, ti lo¬ 
ll kc finish at the cost of lead and oil, 
and remains white longer Sanitary 


Write for our booklet, 
“More Light” 




I Ml 0HIUINAL rMf.HL IS NO SUrtSniUlI 


¥ J | SMALL SETBACK 

V eeder counter* 

■ (Ratcfest *r feretories) 

RESET TO ZERO BY A SINGLE TURN | 

1 lirwo counters ore Just os high grad# os 
largo counters, but arp lownr In price Price 
It win pay you to VeoderUe your machinery 
ruid know Just what la gain* 

Any mechanical engineer wtU tall 

! 'ou that Um word veedcr stand* 
or the best constructed and 
most accurate ouuntlna deriow* 

In the world 

Gyakunctera, Odom etera 
Tachometers, Flue Die Cast* 

In**, and all kinds or oouutero. 

VEEDCR MFC. CO 
IS Barseant Bt„ Hartford, Conn. 




A valuable Idea lost la a book fllied vim dead msmor- 
*n<U, or an Important engagement missed may coat you 
mare than several doom AoWnsoa itemlndara. Thera 
ore six ooupont to a PM« Put each note on a separate 
coo poo—tew them out whan they cease to be of ralu« 
Handsome leather osos with pockot for special papers 
Just Lhs thlna for advertisers 
Ramlpdsr oo : r*cte wHh extra pad a ^ In *7 hi post- 
paldSlOO New OUsra P0n per doeen. Vert Pocket 
else S In x A In four coupons to a nin. comstste fM 
sUextraP** »1 °° NVwSKttsTUepar doe 

Nam* in sow 2A cents extra If vow t MUtm 
tv*, sen 4 tirect to tu ORDER NOW 
RnMaoow Mfg Co., Dagt. A, WertfeU, Maw, 


VahaUt Book* Wlactnctfe. ud Refmac. 


MiU rttS. Ateytry OysimaSh «g F wns la s 

SOW a CO., Im. MUn, W«S*«e Mb. RavTafc 


"American, Ger¬ 
man-American 
, and German,” by 
Booth Tarking- 
ton, is a sympa¬ 
thetic discussion 
of one of the most 
serious problems of 
American citizen¬ 
ship. Read It In the 
May 27th Issue of 
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University Honors For 
Havollne Oil 

ax owners no longer need 
trust to unsupported 
claims and superficial 
analysis upon which to base 
their selection of the right lub¬ 
ricant for their cars. 

Havollne Oil went to Purdue Universi¬ 
ty It competed with the twelve leading 
brands of motor oil Havoline wai ac¬ 
corded the premier place The test was 
earned on purely in the interesta of sci¬ 
ence. We neither requested nor knew 
of It The result is now history Havo¬ 
llne Oil u the accepted standard 
of quality. 


feettve than the eight 17 inch guns at 
less than about 18,000 yards. 

In the calculations above It has been 
assumed tbat the larger gun will have 
the same muscle velocity as the smaller 
Such an assumption, however, mav l* 
found to be false when the work of Ue* 
signing the larger gun is umlertakfn 
As a general rule large calibers do not 
have as great a musxle velocity as small, 
Iiecause of the great influence t ho Imre 
pressures and powder < hand ter \olumes 
and thus velocity have upon the life «■? 
guns. If wo are content to have our 
guns wear out qultkly we can hu\o a 
high veloeltj, but if we consider II 1m 
portant to have a gun that will last 
through mam eugagumntH the matter 
nm«t l>e more carefull} consUlem! Then If 
the large gun la assigned a lower inu/ 7 le 
velocity than the sinnll gun, the ad\Hn 
tage of the 17 iuili gun at ranges In ox 
cess of 20,000 yards umy nearly, If not 
quite disappear In that tuse an even 
larger gun would have to bt mounted to 
be effe< five at 000 vards 

The '* lift * of ft gun Is measured hv the 
number of roumls It will shoot nmirntolv 



Purdue University reinforce* our repeated 
claim that Havollne it the logical lubricant 
for every make of car and every oar owner 
who want* to secure constant dividend* of 
satisfaction from hu investment. 

Wherever your car will carry you, 
Havoline Oil it obtainable And the 
Havoline Od you obtain at the moun¬ 
tain garage, at the village grocery store 
or city supply station, exemplifies the 
tsme qualities which have made Havo¬ 
llne Ou the World’s standard of quality 

INDIAN REFINING COMPANY 

Dept.X. NEW YORK 


Sand for Booklet 



Sharp Edges Make 
the Chips Fly 


They JU8t 
double the fun 
of home tinker¬ 
ing To get a 
keen edge quick 
—use 




INDIA 

OILSTONES 

» 

No other oilstone which cut* steel 
to fast, holds its ahspe so long A 
Pike India Oilstone lasts for years 
without grooving It's so tough that 
even dropping won’t break it And if 
properly oiled, it will not glare. Be 
guided by the preference of big ma¬ 
chine shops and manual training schools 
and 

Pick a Pike 

You ought to have our book **How 
to Shaipen ” It’s the best little book 
ever written on the subject, dears up 
many sharpening problems and tells 
bow to select and care for oilstones 
This book Is sent without cost to you 
Simply send us your dame and address. 

PIKE MANUFACTURING CO, 

tM Mate ItiMt - - Ptk*»N H. 





TRfllX BLOCK 

PUT ¥00* 
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After a certain tiumlier of Arts, which is 
practically constant for all guns of a cer 
tain type, the fight of the projectile will 
be erratic The gun must tin n 1 m with 
drawn from service The principal reason 
for this winr is the eroding action of the 
heated jwiwdi r gases flowing ov< r the 
metal of the lion and to make Hie gun 
aervleeahle again It rnuat be re-llmd Ill 
lHrge iHlUtera the walle of the gun will 
conduct away lews heat proimrtiouutilv 
than In small uilllierH and thua tin i rod 
ing Hellon of the gasca Is much greater 
In the forme r Tlie llfo of an infantn 
man’H rifle, for instance, la several thou 
Hand roundH, while the life of a large 
naval gun !h onl\ a few hundred roiiud* 
If the muxatle veltx lty and thus the pm 
der preHMure and temperature of coinhil* 
tioo, in lowered tlie erowlem of the bore 
will be Nmnller So there U alwavs nn 
excellent reason for hesitating to adopt 
n larger gun with a very high velocity, 
particularly since the life can not be al 
ways accurately predicted 

Few of the elements that have been 
hero considered are mathematical and 
most of them must be Judged according 
to the Ideas of experienced men Oue 
artillerist for Instance may hold that a 
shower of light shells will l>e best since 
It will quickly disable an enemy through 
putting Ills guns out of action another 
may believe that It Is best to attempt to 
sink the ship by shells penetrating the 
armor and exploding Inside Others 
ba§e arguments for or against larger 
caltberH on the single premise better 
speed than the opponent The first of 
these would use speed to stay out of the 
enemas range and, with heavier guns 
slowly sink his vowels, the second would 
rather have many light guns and by using 
superior speed close with the enemy un 
til his heavier guns were at a dlsrnl 
vantage If we could have as many heavy, 
high powered guns and with as long a 
life, there would be no question of choos¬ 
ing lighter guna. But if we reduce the 
rnuxKle velocity considerably, and have 
fewer of the heavier type, careful and 
deliberate Judgment must be exercised 
to determine upon which side the balance 
Iodines. 

Modernizing Mississippi Hirer 
Transportation 

(Coaelttdffd from page B31) 

In the matter of appliances for pro¬ 
tecting the boat against accident the 
Mississippi steel barge Is unuauallv 
complete The protective measures 
adopted for tho hull have already bceu 
discussed. Tho vessel carries 2 000-pouud 
anchors at bow and stern, and by the 
old of powerful electric winches these 
can be used to haul the boat off If she 
runs aground A gun which can shoot 
a line 1,700 feet, in design not unlike 
those employed In the life-saving service 
Is also provided The barge carries two 
small boats one, a 20-foot launch capable 
of 22 miles per hour speed, which, by 
means of the traveling crane, can be low¬ 
ered into the water In two minutes' time, 
the other, a rowboat of conventional type. 


Oxy-Acetylene Welding and Cutting 


Rescued from 
Junk Pile by Oxy- 
Acetylene W elding 

Are you throwing away a 
large part of your earnings and 
decreasing your profits by al¬ 
lowing defective metal parts to be 
junked ? 

It is very easy to avoid this waste, 
and turn it into profit—makcimpcr 
feet parts as good as new at trifling 
cost by oxy acetylene welding 
Thousands of progressive nmnu 
facturcrs are doing this now Why 
not you ? 

For all metal manufacturing work and repairs—wherever two pieces of metal are 
to be joined—oxy acetylene welding is oftentimes the best and cheapest way On 
many kinds of work it costs less than riveted or threaded joints and the quality 
of the finished work is higher The metal is left in perfect condition for subsequent 
machining if necessary 

You can utilise oxy acetylene welding and cutting with the greatest efficiency 
and highest economy by adopting the 



Is S promtnttti dr*p fort* works for rings hating 
rminor (UfcUs art mad* Perfect through oxy-acetyUns 
widing The forgings shimm above are vatuid at 
|i 50 each and are reclaimed at a evstof a fciv unis each. 



Employ* both gauM (acetylene and orygen) in port 
I able Cylinder* Prrtt-O-Lite Diuolvcd Acetylene 
■ (ready-made carUUr pi) it backed by Preat-G-LiU 
I Service, which provide* dry puiihed |u. insuring 
better Welds, ijvu Wrr work end lower cuM and «Lm> 
svoids the large initial outl&y sod heavy depreciation in¬ 
curred m making crude icetylcoe m a corbtde generator 


Tlie necrsssrv equipment Is not espenoiv* We furnish 
high-tfsde WeLdrtg apparatus for $h0 (Canada $75) 
acetylene service at additional cost Also adaptable for 
nay auitylrw iltmg by the purchase of a gmid 
cutting blow-pipe fborough instructions are furnished 
free to every user any average workman can I «rn the 
process quickly W« will tram your operators at our 
■liopa d you desire 


Therm are hundreds of instances , In metal manufacturing, repair and 
construction work where higher quality of finished Work and greater econ¬ 
omy recommend oxy-acetyfmne welding and cutting Send for i//uatrat«cf 
oxy-acetylene welding literature that will show you ufhat 
others are doing with the process 

The Prest-O-Lite Company, Inc. 

Th* World s Largest Makers of Dissolved Acetylene 

Main Offices and Factory Canadian Offitw and Factory 

110 Spaadway, Indlanapolio, Ind. Merritton, Ontario 

53 Branches and Charging Plants 






. i Wells offered us paper 

rolls of tobacco grown in the Virginias called cigarettes; 
all neatly shapoa and which proved an even neater smoko," 

PREFERRED BY GENTLEMEN NOW AS THEN 

The quaint, old-time delicacy of their w bright * Virginia 
tobacco has always given Richmond Straight Cuts a charm 
all their own. The first high grade cigarettes made in the 
United States, they Invite you to smoke Virginia tobacco 
at its best 

radTMONlf^AIGHT'CUr 


Cigarettes 

PLAIN OR CORK TIP 

Fifteen cents 

Also in attractive tins, 

50 for 40 cental 100 
for 75 cents. Sent pre¬ 
paid if your dealer can¬ 
not Stpply you 
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The Kingdom of the Subscriber 


In the development of the tele¬ 
phone system, the subscriber is 
the dominant factor His ever¬ 
growing requirements inspire 
invention, lead to endless scien¬ 
tific research, and make neces¬ 
sary vast improvements and 
extensions 

Neither brains nor money are 
spared to build up the telephone 
plant, to amplify the subscriber's 
power to the limit 

In the Bell System you have 
die most complete mechanism 
m the world for communication,. 
It is animated by the broadest 
•pint of service, and you dom¬ 
inate and control it in the double 
capacity of the caller and the 
called. The telephone cannot 
dunk and talk for you, but it 
carries your thought whose you 
will It is yours to use. 


Without the co-operation of 
the subscriber, all that has been 
done to perfect the system is 
useless and proper service can¬ 
not be given For example, 
even though tens of millions 
were spent to build the Trans¬ 
continental Line, it is silent if 
the man at the other end fails 
to answer. 

The telephone is essentially 
democratic, it carries the voice 
of the child and the grown¬ 
up with equal speed and direct¬ 
ness. And because each sub¬ 
scriber is a dominant factor in 
the Bell System, Bell Service is 
the most democratic that could 
be provided for the American 
people. 

It is not only the implement 
of the individual, but it fulfills 
the needs of aO the people 




American Telephone and Telegraph Company 
Ano Associated Companies 
On* Policy On* System Universal Service 


The Fourth Dimension Simply Explained 

A COlIactlOA of essays selected fruni those submitted In the Scientific American's Prise 
Competition With an introduction and editorial notes by Uenry P Manning, Ph D 
inches. Cloth 251 pages Illustrated, fl BO 
Thto work present* twenty essays from as many points of view all of theca i nter es t ing and no 

MUNN At CO, lac. Publishers Woolworth Building, New York City 



Rent an 

UNDERWOOD 

TYPEWRITER 

Demand'd by those who know 
machine ment 

Mom popular with largest Corpora¬ 
tion* and all Champion operator* 

“Th Ittkae Yn Wi EtnMi Be* 1 


Rose Polytechnic Institute 

T * rr * Msjj*e»JoStMS. A OulUf. n< Kn<rlH<*Hn,| ocumi is M«> 
Wmnlcl, Kl^trlP.I Civil Ch#ajlr»l wtd Arc Alter lural SnjrlMatlBg 
Ixtwwv. abmi, w.ll in *U dmrtOMJita ,1 

p«nt«« k m SM r mtWnlg| full lwlofataSo, 

M<1 prateSoMl ratter r>( O L HtCI, flMSnt, 




1916 Acousticon 

f CL Upfe*. M, D„ of Waahiagtoa. D. CL 
to* t»~HiVh*r* 1could not possibly hear a 
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The barge la equipped wltti a 
wirelee* telegraph set that permits M 
communication at any time with tbs of 
flee* In St Loot* and New Orleans. The 
aerial for the wireless Installation U 
elevated on two telescopic masts which 
can be lowered when passing under 
bridges. The wireless Installation Is not 
intended to serve merely as a means of 
summoning asaUtaucc in case of disaster 
it plays an important rOle in the everyday 
work of the barge namely, to enable the 
captain to report regularly to the offices 
regarding bl* position, speed, the weather, 
etc, as well as keep the accounting depart 
ment Informed as to the freight on board 
the boat before Us arrival It la also pos¬ 
sible by this means to make the necessary 
flirangemenfy with the roustabouts at the 
next landing place so that the minimum 
of time will be consumed in the unloading 
operations 

The electrical equipment of the vessel 
Is elaborate Ourrenl is supplied by an 
electric generator driven by a silent chain 
from one of the engines When the boat 
is not in motion a clutch on the propeller 
shaft is thrown out and the engine con 
tlnoen todrlvi flu generator without turn 
Ing the profiler Aside from furnishing 
(urrt lit for the lights and the throe pow 
irful searchlights—one «t the bow one 
at the pilot house Hnd one at the stern 
each controlled from the pilot house and 
representing n combined candlepower of 
1N,000, the generator supplies power for 
the dozen or more motors that are used 
for different purposes on board Current 
is also used for all the heating and cook 
lng on the barge, since no Are is allowed 
ou board 


A Pen th*t Permit, of Writing with 
the Mouth 

(OanctuHed from page 

one half of the t rown* of the lower teeth 
whereas the up|ier ones only rest on It 
with their lingual surfaces, thus leaving 
the edges ami labial surfaces disengaged 
In fact, the mouth piece remains fixed to 
the lower toeth, even when the mouth lg 
open 

A straight and rigid penholder obviously 
would have been Inconvenient, besides 
straining the muscles of the neck and 
Jaws Mr tirtiuberg therefore designed a 
penholder comprising three Joints, one of 
which—the ccntrul one—was fitted with 
a spring endowing It with sufficient elas 
ticity The penholder Is made up of two 
tubes sliding Inside one another, their 
total length lielng adjusted by means of 
a setscrew The nib is preferably one 
with rounded or ball point and can be re¬ 
placed by a pencil at a moment’* notice 
The paper Is kept in position by a reo- 
tangular brass ruler covering its left hand 
and upper edges, 

Systematic training was, of course, re¬ 
quired to acquaint the man with the use 
of thiB arrangement be ginning by simple 
dashes, he proceeded to the tracing of 
separate letters and words. After getting 
through about half a do*en copy books 
as uw^l In m hools, he was able to write 
with the u tin oat ease and as readably as 
tew of his class with their right hands 

War Game—X 

(CoHMwdtfd from page 532 ) 
fullest fire effect and still hides the barbed 
wire from the eyes of the approaching 
enemy, is a very effective arrangement. 
The entanglements are placed at a <Us 
tance which permits the fullest use of 
the rapid fire rifle. Entanglements with 
mechanical devices enabling the defend 
ers to pull them up Into shape just In 
time have proven of great value in de¬ 
fensive warfare 

Once the belligerents have settled down 
to trench war, the simple trenches are 
improved and many other means are ecu 
ployed to strengthen the defensive lipes 
in addition to the barbed wire entangle¬ 
ment*. Theae means vary a great deal* 
but in principle they are similar to those 
used in the preparation <rf regular *wth 
fleationa, They indude dttehea, ebitthi i 
built up of tries with the brapefce* imP 
on and sharpen**, wood or Iron ***aM#^ 

and every tmagUutta dertce wttat wttt 
Croatsaaeffw^etotaia ft**** 




mL 





Seeing away off 
or close by— 

at a glance 

KRYPTOK Glasses give you 
perfect vision both for reading 
and duunce 

Yet they keep seem the fact that you 
are wearing double vision glasses, because 
they ire entirely froe from the tell-tale, 
annoying linetj seams or shoulderice 
old-fashioned bifocals With their smooth, 
even and dear surfaces KRYPTOKS 
(prononneed Crip-locks) cannot be de¬ 
tected from single viuoaglum, 

K 3 E 3 PK 

ink gun mviswu mtocal 

KRYPTOK Glasses enable you to 
sec near and distant objects as dearly 
and distinctly as with the eyesight of 
youth They end the nuisance of te- 
moviog your reading glasses whenever 
you look at distant objects—fussing with 
two pairs—or wearing the unsatisfactory 
old-fashioned bffocala 

Wrttefor BoaM*. "EvMgfct Effishosy" 

and emraUus o i 
K RYPTOKS far eWryooe who n*«d* doobu 
viuoa |Uho. PImk If poulbk, asms of 
you* ooiUss, optometrist or optiduu 
Kit YFTOK COMPANY, la*. 

immusk m 
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Stanley Core Box Plane 

For mabur circular ooerboM Tha 
•Use of the Plane are at nght angW 
consequently the pout of tha Plana will 
always out on th*circumf*rcnce of tha 
curds when tha ndos mat on theodgas 
of tha cut It will make tapered com 
booms as wed as straight odes. 

As furwshad.it will work semi-drdes 
up to 5 m. in diameter, EatoaaSES 
at slight additional cost enable the 
^Une^tework mmS-drdes up to 10 in. 

Price u IDttstraUd 


If mm mnafo kpeecmtikU kolfimgtm 

daais« -- - u. JTs a ^ 

■aw mm os since, 


tewasvteBip- 


dub* 
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TOfcmlly a 
^ogarettas? 

£Etire you tried a good 
many varieties in the 
search for the one 
cigarette which will 
be distinctive enough 
to stand out from the 
crowd? 

The wider and more 
varied your experience, 
the more probably 
Rameses will appeal 
to you. 

The “Aristocrat of 
Cigarettes’* has a dis¬ 
tinction and unfor¬ 
gettable character of 
fragrance which makes 
it the choice of men of 
discrimination. 

They like its flavor,but 
more than that they 
approve of its radical 
and vital difference 
from the regular run 
of brands. It is itself 
an individual—unmis¬ 
takable — character- 
marked. 

And nobody ever 
changes from Rameses. 
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“ALL my life every magazine 
^ I've looked mto Km had a 
picture of a man’s leg with a cer- 
tam bud of garter on it—Boston! 
So when I go into a store to 
buy a pair of garters I just nat¬ 
urally say 4 Boston.’ So do you I ” 

"IT PAYS TO ADVERTISE” 

*> ? **** 

Boston Garter 

SHS Ml JAAji *10 MMTOtt 
MSi* «*• 



All* A Coon barbed wire entanglement la 
by far the beat 

The effect of these obstacles is very 
great, especially If the attacking party 
should encounter them unexpectedly 
The assaulting force la brought to a 
standstill at close range, perfectly ex 
posed. That this means tremendous 
losses la quite evident. 

Now we can consider the effect of ar 
tillery fire upon these defensive prepora 
tlona and how to guard against this ar 
tiilery fire 

Trenches with a perpendicular wall and 
of sufficient depth will offer oxcelleni 
protection against projectiles flying hori 
zon tally, smh as rifle and machine gun 
bullets. Whin a searching Arc of shell 
or shrapnel la considered, these same 
trenches will be found lacking in pro¬ 
tection 

The shrapnel is a cleverly arranged 
miniature gun in itself Tills Is flred at 
a range of sev* ral miles, ami bursts, If 
well timed, about 30 feet above and from 
20 to 75 jards in front of the target 
scattering at Its burst about 250 bullets 
over the surrounding ground Tbt angii 
of full is such that many of these bullets 
will find their way luto the trim hew 
To protect the tmu in the trenches from 
this Arc mirluud <over must be pro 
vldod Tills <*o\cr is formed by placing 
beams and logs over a i>ortion of the 
trench and covering with sufficient thick 
neas of earth to stop the projectiles As 
a matter of course, these shelters must 
be made aa Invisible as possible, so that 
they may blend with the surrounding 
landscape and resist the scorching eye 
of the nrtlllerj obsuvor 

We shall not to into di tails regarding 
howitzers just now, for our present prob¬ 
lem will not deal with heavy calibre 
guns 

There are two chances to work on 
trenches under Arc The simpler one Is 
during the night under cover of the 
darkness. The would Is to work under 
cover of heavy fire by supiKutlng trooi** 
directed on the enemy linos to hold the 
lirt down or to render it less effective 

All these defensive preparations lead 
to no decision, and since every moment 
lost while at a standstill is a waste from 
h strategical stuudiwdnt, it is evident 
that trench warfare is a very expensive 
undertaking 

Th* Mean* of Kuching • Decision in 
Tr*nch War 

Once two forces, under conditions givtn 
in the last War Gurne and thlH prmnt 
Game, have settled down to the uiodirn 
trench war, theie will be a singular situ 
Htlou established, which will appear on 
tlrelj different from the field opcrntlons 
no far considered To achieve success 
one side or the other must make an ad 
\anee This must l>e done by slow stages 
Should there be a distance of 1,000 yards 
lajtween the opiK)Hlug drat line trim lies 
the approach can be mode by construct 
ing zigzag trenches In the direction of 
the enemy, exnctl> like a siege opera 
lion. At Intervals brunches are laid 
out as regufhr tiring trendies, approach 
lng closer and closer to the enemy, and 
thus constituting what U termed a paral 
lei 

There Is also the method which tin 
Japanese Introduced Men currying sti^el 
shields rush out of the firing trendies and 
start a now trench in front of the tiring 
line As soon as shelter Is made, other 
men rush out and oc< upy it and 
strengthen the uew line This work 1 h 
done under cover of the fire of the in 
fantry and artillery 

These processes continue until the 
trenches are so close together that tills 
Hort of operation becomes impossible 

When our Red and Blue trenches have 
approached to within one hundred yards 
of each other a now phase of the tight 
ing must be considered. The ihlef arm 
for the defense is now the machine gun 
while the attackers rely upon the bayonet 
the butt of the rifle and the hand gre¬ 
nade. 

Night attacks, which aro very rare in 
open Held fighting* Are commonly used 
In trench warfare. In operations of this 
latter eort the occupant* of one trench 
hop* egffetfy Where the twai la located, j 
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_8SS w 
Quality Cannot Be Denied 

T HE next few years will tell the story for American industry and 
commerce The opportunist will build cheaply for quick {unfits — 
and go down. The broad gauge business man will stand on quality 
because he sees the vision of success well won. 

He has courage In the present and faith In the future. He 1s a 
leader in better methods, finer workmanship, fairer trading 

Every victory won for quality is a blow struck for better business, 
and every sale of a LIPPARD-ST EWART—the best motor truck 
in America—u a victory won for quality 

The Issue is not obscure, the lines are clearly drawn. Will you 
accept something less than the best or will you stand for quality — 
for the finest product that skill and industry can achieve. 

Quality cannot be denied It must be upheld in this day of world 
warfare by every able bodied, clear brained man of business. 

The Lippard-Stewart truck la our bid for recognition in the fight 
Into it we have put the best materials, the finest workmanship and 
the soundest design that money and skill can command. 

We have kept the faith. We cannot do otherwise. 

14-Ton, 44-Ton, 

1-Ton, 154-Ton and 
1-Ton Motor Trucks 

r^dmnt * 

Lippard-Stewart Motor Car Co. 226 W. Utica St, Buffalo, N. T. 
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Any 

Scientific or Technical 
Book Published 

can be secured through the 

BOOK DEPARTMENT 

OF THE 

SoemmcAmerican 

A 176 page catalogue and two supplementary 
lists of the latest publications, in which are 
listed and described over 4000 of the best 
books covering the various branches of the 

ARTS , SCIENCES AND INDUSTRIES 

Sent free on request 

MUNN & CO., Inc., Publishers 

Woolworth Building New York City 
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and thprc in therefore no danger of ml** 
taking ihrir own troope for thoee of the 
i in mi For ttiLn reason these night at 
lm kH v\ 111 1 to frequent Since the tactics 
of troiu h war are too new to have their 
own iHKik of Instructions or regulations, 
we may give our own names to the three 
dilTirent attacks now In use The small 
surprise attack, the larger pre[»ared at 
Dnk and the mine attack. 

The first is self explanatory The sec¬ 
ond means that by concentration of houvj 
artillery fire on a selected set 11 on the de¬ 
fenses ore either breathed or destroyed, 
and the deft nders are either killed, driven 
out or too imdlv dt morallxt*<l for an ef 
foctlve rOHlstanct That set lion Ih tht n 
stonnet] by um lurffe a force of infantry uh 
tnn be mutwrt for tbut pui|>OKe Am 
soon uh the iiMHnult Ih sue*, essf nl, the 
arlilhrv arid the Infantry, whhft have 
nsHtHttHl the aswiult l»v tlulr pcwitUm rtrt 
will shift tlulr Hie to (Htubllsh h turtuin 
of lire In front of the assaulting line, 
to tnnblt tin m to hold Ihe m vvly won 
jKJHlttons l omits ting trim his art* eon 
strutted with tin greatest im>hh11>Ic spetnl 
Win 11 tills Is done, the Lrt lit hen of the 
mw iswltlon um bo ioruddrml as ion 
sotldnhsl htuuisc from tills time re 
stives aminiudtloli food itt tan lie 
brought lip to tlu in w Uni 

Kvery smh mlvauct lumtvir, will ex 
)M>st tlu flanks of tht admitted trim lit a 
to Hie tntinv tire and for this reason 
It in \erj dltlhult to hold smh positions 
ThL mine attack Is u ft at in military 
tnglnecrlng It is very simple and at the 
same time dltlhult and dangerous to carry 
tmt, both for the underground worktrs 
and the attmklng party on the surface 
A laud mine is a mass of hurled t xplo- 
sive sufht It nt whtn ixplothsl to blow up 
n ctinshlt ralde (rat t of ground with * wry 
thing on it Ihe aim of tht tngluetrs 
Ihe sapi* rs Is to place sin li a mini mi 
der the cm iny trim his and thin blow 
it up ThH neet States the digging and 
tlmlwring of a narrow tumid straight to 
the enemy trimhea Whtn the proper 
distance has been renehetl a mini them 
lxr Is built, the mint Is plutvd the sap! 
bend is hanked tight with hags of earth 
hacked up and riinforted with tlmhtrs, 
to be snrt that tlu font of Hu t xplo 
slot) will Is direttetl upward and not lank 
through the tunnel The mine Is then 
nutly to Is exploded bv the piearinnged 
elettrie wiling and spark dev It e Whtn 
the time for the mine attai k has urrlved 
the soldhrs who are to fotm the attaik 
ing purty arc In readiness in tlu llrlng 
trench Tlie engineer otth t r pn^sses the 
button und a set tlnn of tlie enemy 
trench Is thrown into tht nlr The wait 
ing Httflikors Umrgt and occupy the 
erater 

The consolidation anti holding of tlie 
t ratt r is ml Inly <Up« orient upon the ns 
slstamc glvt n by the artillery 
Tlie net ompanv Ing skekhis will cxpluln 
tills uuthod of modem fighting 

Developments and Situation 

At T to r M the »lut forces, after 
seu re lossi s established tlnruselyes In 
tlu umittry enst of Pottstown There- 
ti|Kiti llrlgadli r general IG ordered a 
gmeral advance againsl the small woods 
at the folk of the roads To acrmipllsh 
this he ordered forward the main in 
fantrv rtservos from their position on the 
wistirn etlgi of the forest The cavalry 
was brought up to h ismltlon lu readiness 
on tin hrif it Nonlsyille road 

At 1 Wl PM the forward movement 
riuehnl ihe lim of the railroad and tho 
ikIvhiiiimI tri mins of the Unit* At this 
point tin ) (aim under heavy fire from the 
Red lmtHrv in iMisItion near Pottstown 
ami hud to take sivire losses This fire, 
(omhhicMl with that of the Rid Infantry, 
fum'd thi Rim* to intrcmh 

Tin Rim ( jiv tilrv w hh brought back 
Into the cover of Pnolv Haunt 

At « 10 PM (ioKinl G of tho Red 
forcis naxlyal orders from his hendquar 
tern to reiualn on the defenslvi 

By ulghtfell the Hod and Blue forces 
had entrenched about <100 yardg apart 

* Question* 

y Qvc*Hon 1 Whnt sort of an order 
Will raptnin D give to his cctupauy after 
he has a pi (reached to within 200 yard* 
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of the cemetery and ft* ready to assault 
the Rad platoon holding the position? 

Question 0 Having driven the enemy 
from the cemetery, what will happen? 
Wilt Captain B Issue an order? 

Question $ General G follows the de¬ 
velopment of the combat from the tower 
of the City Hall He secs heavy Blue 
reserves deWmcblng from Paoly Forest 
Whut will he bln decision? How will ho 
put his order into execution? 

QurntUm 4 The Blue detmhwent has 
a machine gun piutoou Where could the 
bent uhc in' made of them? 

QuiHtion 6 Ishuo an order to ostab 
llsli the ltlue enf renihmentu This order 
is tii he Issued lit 9 00 P II 

Answer* to Questions in War Gam* IX 

Qu<ntlon I The range is exactly 
time miles TMh would mean exactly 
5 2N<) yards, which is a distant range for 
tlie Goat IIUl battery The other battery 
on 1IIII 50 is slightly over two miles from 
AhU Inn Tlu* diMtame lK*lug 3,700 yards, 
Ih will within tlTeetlve range See the 
hath rtes on the map 

Qut stion J Si*i map 

QutntUm H Tin order given by the 
Rim advance guard lomniundei will l»e 
i|N follows 

We will Btlflik Hip eu • my » position In our 
front 

Ihp llrxt ItntlJdlon will 1 m the flrlnff line 
nml will atlvnnu lu I be direction of the rnunll 
pnMi of WoihIK 

Th* Second Ilnttallou will he Ihe support 
and will follow Ih hind tlu <outer of the firing 
Him 

I will In) with the support 

Quintion f As Hoon as tho Red ar 
till* ry observes tlie memv ou the edge 
of tlie for* at, Khmpnel fire will be di 
mtt*d against tin in Knowing Ihe exact 
rang* this fire ought to he verv eflfeotlvi 
! Also, the infantry will ojien fir* when 
ev*r go*Ml tnrgciK offer th* idhpIv* h The 
rang* Ih about 1 20U yards 

Quint um 7 Th* squadron has re 
turned lo Pottstown via th* railroad 
bridge It will bo held in riadiness with 
the rcHervos 

Qurstion 6 The squadron was fired 
U]>on hv enemy patrols which were at 
that time In Paolv Forest 

Giustfon 7 I lie omission of the ques 
Mon of communication with the* Red dl 
vIkIoh In the north is on error It wits 
nluo an error in a former order in the 
^ III War Game Rut if the highest 
commander omits to provide for com 
I inunkntion in ills order the subordinate 
command* r who commands the element 
| of the left flunk of the line must send 
i out a left flank jwitrol, which would estab¬ 
lish the eomn*etton automatically 

The next War Game will deal with the 
defense against an enemy landing party 

IndustrUI Preparedne** for Peace 

(Concluded from pope ^20) 

Rssults ObUlnsd 

When the standards in the Calendering 
Ih partment uere established, the aver 
age efficiency was about 62,0 per cent 
Tills efficiency gradually cllral>ed to 100 
per cent, and after a period of three years 
had reached 110 i>er cent When our 
stundurds were exceeded by 10 per cent, 
it nunnt that our allowances for delays, 
etc , were more than ample, and tlie oren 
thin of habits of efficiency permitted the 
m* n to attain excessive efficiencies 


Table Shewing Total Output of Coaled 
Calendering Dept (for I yr) for Varying 
Effldendet with Varyiag Costs 
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Wliat did this moan to the paper maun 
faeturer? It meant an increase of SO per 
cent to 90 per cent Increase In production 
per labor unit, at the same over head coat 
per day, or a eorreapotMting reduced cost 
per unit of output It meant an aggregate 
annual saving of $38,000 under $0 per 
cent efficiency, or of $46,006 under 100 

per ciot efficiency What did H ipe*a 


the worfDftr) It ttMrt 
better ffiaffirinea, batter t u afr ria pi 
an average Increase la vffige of $6 pair 
cent ttffise conditions permitted the 
manofaotesar to manufacture a better 
paper at the same price* or the tame paper 
at a reduced price, and thereby meet com¬ 
petition with a distinct advantage Hut 
U Industrial Preparedness for Peaoe. 


NEW BOOKS, ETC. 

The Principles of Health Contmc. By 
Frauds M Walters, A M New Fork 

I) C Heath * Co., 1916. 8ro., 470 m . 
Illustrated. 

Unanutlly good U this textbook on phyti 
oloay sod hygiene. It has an unique and 
striking arrangement of material, based upon 
tbe different sources of health control. We 
learn of tbl* control through exercise tad 
posture through adjustment in foods and the 
avoidance of harmful substance#, through 
elimination through nervous conservation, aad 
through the mind tinaUy the defensive and 
offensive methods of germ fighting are e«k 
forth, and the part that environment, tbs 
physician and the law plays or should play in 
the evolution of Individual and national will 
Mng Much emphasis Is laid upon corrective 
mesHur***, since modern life is merciless to the 
man who Ignores such measures Interesting 
diagrams illustrations, snd tables abound 
throughout the work each phase of the sub¬ 
ject has been placed upon the basts of cause 
and effect sod guesswork has bedfi largely 
eliminated. 

“ James Noaars ” By Albert Pyrmoiit 
New York O Rcgenhardt, 1916 8vo , 

660 pp 

Th« story of this novel Is a chapter from 
the Arabian Nights, modernised, bnt unt*x 
purgated Between the acta proper are In 
terjioJatpd reams of aetn! serious dlacuaslon In 
whkh the warring nations are regulated 
law is rcvohitlouUcd, aex la expounded health 
la preached aud the Scriptures am neon 
atituted Muih of thla reasoning runs In shat 
low aater, some Is channeled through rock 
nt tlnnn it is Rhavjnu In lt« paradox With 
all tht f/ialta of a drat work sod with not a 
few peculiarly his own the author shows 
marvellous scope and ainaslug Industry Moat 
rtkdera will attain the tnd, albeit by a skip 
ping process which the author himself sug 
grata 

The WiBWJCflR TEucoRAPHiirr’B Pocket 
Rook Of Nott*s Formulae aud t<al 
< ulHtloiw Ry J A Flouring M A 
ONo, FR8 I^ndon The Wiroiew 
Prow Limited 12mo , 647 pp , Illus¬ 
trated Price, 6s net 

7n the practical calculations connected with 
radtoti lcgraphy a bandy compilation of form 
ulaa and tables Is more than a mero con 
vt nit nee It la a neceanUy Such a com 
pllatton la the manual put out by Dr Flem 
log of the University of London who already 
h&H to his credit numerous works on electrical 
subjects Ills flmt clmpt*r refreshes the mem 
ory of the student or operator with Just that 
mathematical Information which furnishes the 
working tools Moat of tho succeeding data la 
based only upon arithmetical principles, but 
the final chapter provides logarithms and 
trigonometrical tahloa, and tahlea of squares, 
cutoM square roots and cube roots While 
some few pieces of apparatus are pictured and 
briefly described, for tbe most part the book 
leaves this kind of Instruction to the treatises 
and concentrates Its effort snd Its limited space 
upon the moat useful and Important data 
called for In connection with alternating high 
frequency currents aud radlotelegraphle work. 
Ita convenient form, Its accuracy* suff its 
practical offerings should make It popular with 
tbs craft # 

Industrial Organization and Manage¬ 
ment By Hugo Diemer, BA., M.E. 
Chicago LaBalle Extension University, 

II) 15. Hv o , 201 pp , illustrated. Price, 

$2 

Here Is gninmarlied and illustrated those 
principles which bars coma to bs reoogntoed 
an tbe essential elements of ths new indus¬ 
trial efficiency, from the broad fundamental! of 
sound organisation, satisfactory location, and 
well ptsnnod buUdmgs and equipment, to ac¬ 
tual operation In all its branches—buying, re* 
ceiving and storage of materials, the ptiiaat&f 
of finances, sales, production, work. End stn 
ployment, cost dstsrmlnsUon, distribution of 
txpensv, and standardUatlon. Tbe snbjeet of 
scientific management Is then taken up, Hem 
sod motion studies aad wage systems gee opo- 
ridered and vm ploy meat problems an solved. 
Diagrams and charts are displayed in pro¬ 
fusion tbe very latest methods ef motion 
study such as that which photographs the 
movements of an vtectrie light attacked to (he 
hand of the workman, are expMMCt jm 
the vote me Is a complete *xpo*UM of tkf 
ktegt practice, methods, and d mtfm pgrif 
lacreatf boffi vhtitty and qnqntky 4$"^ 
while at tbe earns tins itandriA$ 
coodWopn foe fib* IkArijhm^ 

agaswaasr 

moryemcBt^ vrm 
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DisoMod Holder 


Tbe up-to-the-minute Holder—irith «2x 
point* and a “ihock absorber ” Worth 
knowniK about Send (or circular 
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Experimental 

Science 

Elementary, Practical and Ex¬ 
perimental Physics By Georve M, 
Hopkins j volumes 6^xoK mches. 
Cloth i,ios pages 918 lliutirations, 
$ 500 , 

This work treats on the various 
topics of physics in a popular and 
practical way and contains a fund of 



M»v *s»M~<xV WlUVUf UAW V* 

work has been broadened* prefiguring 
th^ mot* recent developments in 
modem science. Which will assist 
the reader m comprehending the 
great scientific queetfoag of the day 

UUHN i C0h Jro, P*W*h*rM 
Wootworth Wg* Now York Cky 
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Safe, Sure, Economical, 

for Fast, Light Delivery Trucks 


Pneumatic tires h^ve a well-defined 
field, in commercial service where 
very high rates of speed are 
neceaaary 

Solid tires also have their place— 
on alow-speed, heavy duty trucks 

The Goodyear Motz Commercial 
Cushion Tire fits perfectly be¬ 
tween the pneumatic and the 
solid And in its clearly defined 
field it offers certain valuable 
advantages to be had with 
neither of the others 

About a year ago we began to point 
out these advantages to business 
men whose truck service, in the 
interest of greater economy 
and higher efficiency, demanded 
Mots Tires 

The Mdtz story, from the begin¬ 
ning, has spread far and wide, 
and the tires are now extensively 
used in dozens of lines of busi¬ 
ness 

We saW that, due to its wonderful 
cushioning qualities, the Motz 
permits owners to operate their 
trucks economically at speeds 
op to 35 miles per hour 

We pointed out that the higher 
speeds—Impractical on Mid tires 
—ipean an increase in the earn¬ 
ing capacity of the truck, that 
the range of delivery service is 
made greater 

It was easy to show that Motz Tires 
wQl pot puncture, thus disorgan¬ 
izing a merchant's delivery 
system*, 


From past Motz records, we out¬ 
lined a new truck economy We 
showed how this bump-absorb¬ 
ing cushion tire saves the truck 
and the goods, how fewer truck 
parts are broken, fewer repairs 
made, fewer delays and lay-ups 
necessary 

We told how Motz owners report 
service of 12,000, 18,000—even 
35,000 miles in some cases 

Now add to this the great general 
economy of saving delays and 
repairs to the truck, and al! 
lands of tire trouble; of prevent¬ 
ing loss of business, and other 
losses, through such occurrences 

And it was not difficult to convince 
men that Motz Tires have a very 
definite and a very large field 
between the solid tire and the 
pneumatic tire 

In their proper sphere, Motz Tires 
yield tne standard Goodyear re¬ 
sult—they go farther and last 
longer, and cost lest in the end, 
becaute they are trouble-proof 
and because they effect note¬ 
worthy savings in truck oper¬ 
ation 

We make solid tires and pneumatic 
tires, for the work in which solids 
and pneumatics return the best 
results 

You can safely accept the advice of 
the nearest Goodyear Branch if 
that advice is that your truck 
service needs Motz Tires > 

Ths Goodyear Tirr & RubUr Company 
Akioa, OUo 


Add 100% Perfect Welding to 
Armco Iron’s Rust Resistance 

Unless an exception occurs, Armco Iron’s record in 
welding will stand at perfect in 100% of the cases. 

One big concern cut Armco Iron sheets into narrow 
strips and used them in place of imported welding 
wire because they gave superior results. 

This was unusual because Armco (American Ingot) 
Iron wire is a staple. Great quantities are used for 
telephone and telegraph lines, in fencing (by Page 
Woven Wire Fence Co., Monesscn, Pa.), and it has 
proved highly satisfactory to various manufacturers 
for welding. But important as all this is, the great¬ 
est feature is that 

ARMCO IRON 
Resists Rust 


Armco Iron’s unequalled rust 
resistance is due not alone to 
purity, although it is the purest 
iron made From furnace to 
shipping platform Armco Iron 
is under scientific and conscien¬ 
tious care It is, as a result, 


most nearly perfect, also in 
evenness and all those other 
qualities that form the basis 
of rust resistance and working 
quality High electrical con¬ 
ductivity is also a quality of 
Armco Iron 


Get “Defeating Rust *'—Free 

Get this story of Armco Iron—learn Iron If you do not know one 
how to save factory losses and gain using it in the product you want, 
a superior product Hundreds of wnte to U9 and we will find away to 
manufacturers already use Arineo supply >ou C lip coupon for book 

The American Rolling Mill Company, Box 773, Middletown, Ohio 

Licensed Manufacturers under Patents granted to The International Metal Products Company 

---_ BRANCH OFFICES i Cki«.ro, FittsWrk Detroit, Now 

York, St. Look, CUuluatL Ckvrlud end Sam Fburko# 
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New Lubricant^* 1 ^ 
resists heat-prevents rapid formation 
of solid matter in your crank case 

High temperatures in your automobile engine turn a large part of ordinary 
oil into black solid matter—your car*s greatest enemy. This new lubricant 
prevents rapid sedimentation, protects metal surfaces, reduces expense 

Ordinary oils break down undei the terrific the remaining liciuid oil This under suddIv What It Meant In Actual Savin? 


Ordinary oils break down undei the temfic 
heat of an automobile engine after a few 
hours* use A large part of the oil forms 
black sediment 

The sediment is destroyed oil—heat has 
killed all lubricating value in it 

This solid matter in your oil means wear 
in your enguie 

The polished surfaces of bearings and 
cylinder walls appear smooth to the naked 
eye, but a magnifying glass will show you 
that even the finest surfaces nre rough and 
consist of sharp points and depressions 

When the microscopic teeth of these sur¬ 
faces are rubbed together they are broken 
off worn down The thin film of oil which 
forms a nearly fnctionless cushion between 
metal surfaces such 
as in the bearings, or 
between cylinder walls 
and pistons —is all that 

7Wt ftbtw* mu mtlnl surfaces the motor Will 

alif\ Ufjti ippannttg m ire 

rcaug ewt™ t ttHJHMifun, runwithoutex 

M inM niinutt u m Solulnwtter ui - Q r 

If* v ur uU tfu iim tivnr il partlilly rrmrde CCoSIVC W C a I , 
Hi Ov liquid and allow* nnr Mil hundrul U. 

^mreimfur <*f metalMurj" rt to grind ti^/rVm-r uul 00 

the oil is turned 

into solid matter the microscopic teeth begin 
to grind, and faction, the greatest enemy of 
your engine, does its deadly work 

How Solid Matter Damages Your Car 

The black solid matter formed by ordin¬ 
ary oils prevents the liquid from reaching 
the friction points where it is needed This 
does not mean that the sediment clogs the 
pumps or pipes, although that trouble may 
occur It means that the sediment which 
is inactive or negative partially crowds out 



the remaining liquid oil This under supply 
of oil causes friction—heat—seizing—wear— 
loss of power and expensive repairs 

Automobile engineers state that from 50% 
to 1S\ ( of repairs and fully 50% of deprecia¬ 
tion are due to improper lubncation 

Relative Oil Destruction 

Theconlentsofthe 
two bottles shown 
illustrate clearly the 
relative durability of 
ordinary oil and of 
Vccdol, the new lu¬ 
bricant that resists | 

heat Vccdol depos- j 

its only a small frac¬ 
tion as much sedi¬ 
ment as ordinary oil 

Ordinary oils arc 
unstable and there- 
fore unserviceable oiwinahy oil. vnrooi 
because of non heat . „ ^„ 

, , . bin wing Ptnrlg rHvidrd Solid 

resisting chemical statue in suspension 
structure 

Special processes of manufacture developed 
by this company and the use of Pennsylvania 
paraffine base crude oil give Veedol, the new 
lubricant, its unusual chemical structure, and 
its remarkable heat resisting ability 

Make This Road Test 

Remove the drain plug from the lowest part of your 
motor crank case and allow all old oil to run out 
Replace the plug fill the sump up to correct oil level 
with kerosene and run the motor slowly under its own 
power for about thirty seconds, to cleanse the interior 
Then draw out all kerosene replace the drain plug 
and refill with Veedol 

The exact amount of fuel and oil in the car should 
be recorded and a reading of the speedometer taken 
before starting Then let a teat he run over a familiar 
road including steep hills and straight level stretches, 
for any distance up to five hundred miles or more 

You will find that your motor has acquired new 
pickup and hill climbing ability due to the maximum 
mechanical efficiency made possible through Veedol. 

You will find your mileage on both gasoline and oil 
increases You will reduce your carbon trouble 
Your motor will have more power 


What It Means In Actual Saving 

The average mileage of all cars is conceded to be 
6000 miles per year and the annual cost of operating 
the typical or average car is ostimatcd by an expert 
statistician to be about $416 per year Depreciation, 
repairs and gasoline come to about $268 

Solid matter in your oil means friction and wear 
friction and wear mean expense expense vanes in 
direct proportion to the amount of black solid matter 
formed by the oil 

Veedol prevents rapid sedimentation and saves you 
real money on these items of expense The records 
of taxi cab companies bus lines and large corporations 
that use cost accounting show that Veedol should save 
you from $50 to $115 per year on gasoline repairs and 
depreciation In addition to these savings your lubri 
cation bill itself will actually be smaller 

If you are interested in saving money you will be 
interested in making your own tests of this remarkable 
new lubricant 

Where You Can Buy Veedol 

Progressive dealers everywhere have secured Veedol 
and can supply you Look for the orange and black 
Veedol sign If, for any reason you cannot get Veedol 
at once write direct to the Platt 8s Washburn Refining 
Company By return mail you will receive a copy of 
the book, free, and the name of the dealer who will 
supply you. 

PLATT & WASHBURN REFINING CO 
1820 Bowling Green Building New York 


NEW as PAGE VEEDOL BOOK FREE 

Write for the new Veedol book The Lubrication of Internal 
Combustion Motor*. 

This book explains the A B C a of refining and finishing It 
gives full Information regarding the laboratory and prsctl 
cal service teats. It describes and Illustrate* all types of 
lubricating systems uaed In automobiles motorcvOe* motor 
boats tractors, etc It contains a fund of useful Information 
and scientific facta. 68 pages profusely Illustrated in colors. 

WRITE TODAY 


VMutot li supplied 
in i gallon 
one gallon and flft 
gallon staled cant 
U gallon SB sal 
ton and 63 gown 
iMl drum* and la 
is gallon and flu 
gallon wMte oalt 
barrel* A special 
pouring d&iet U 
tupjlled with seek 
metal twawtaer 
Guaranteed wSm 
Mid in tin original 
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UYERS, and the public in general, 
count the Hupmobile service system 
something more than the simple 
rendition of free service. 


They see in it an un¬ 
written—but none the 
less trustworthy—guar¬ 
anty of the quality and 
performance of the car 

And they accept it as a 
further concrete expres¬ 
sion of our belief that the 
four-cylinder Hupmobile 
is the best car of its 


class in the world." 

Indeed, nocar less worthy 
could support a service 
system such as we have 
installed for Hupmobile 
owners 

For your own sake, find 
out about the Hupmobile 
service plan before you 
buy any car.^ 


Hupmobile service is now available at 
more than 4000 Hupmobile service 
stations in all parts of the United States 
and Canada Owners pay for it with 
coupons which they receive without extra 
cost when they buy their cars Coupons 
are sufficient for 50 hours of service labor 

In the first quarter of 1916 Hupmobile 
sales showed an increase of 6a per cent 
over the corresponding period of last year 
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A ftttito abtwar, ttifcdsr Retied control* Showing Installation of the overhead Gathering lettuce on a 40-acre “ patch ” Four crops are matured and ready for 

Irrigating system oa a New Jersey farm market when bent prices prevail 


Turning Out Crop* on Schedule Time 

ATDBJJ doe* not always do her own work best 
At least* that has been the general experience 


About six years ago Mr Beabrook equlpi>ed threo 
acres of hi» farm with his ralu making uppnrutuK 
hunt fall he had 110 at res mo pitied, and now this 


Kjutoin of iiriyition has In til extended o\ir 50 more 
acres of hU farm No rnnittr how abuiulauU) a uttll 
mu> be ti illliml, this onkhmeut will fall of Its pur 


of the farmer Seasons are unhappily 
anything but uniform In the matter 
of weather, and a successful crop 
hinges very much upon the character 
and distribution of the sun's heat 
and the cloud’s outpouring Of the two, 
showers even more than sunshine are 
the prime concern* 

This is all by way of prelude to de¬ 
scribing Just how one tiller of the soil 
has managed to circumvent these sea 
sonal vagaries and to make it possible 
for farm products to be ripened on 
schedule time, and with a nicety of con 
trol that can best be likened to the out 
put of a factory 

By means of a novel system of lrriga 
Uon, Mr Charles F Seabrook, of Bridge- 
ton, New Jersey, Is able to raise prod 
uits that are sold In Philadelphia 
and New York In direct competition 
with similar foodstuffs shipped from 
Florida at a time when the South has 
a decided climatic advantage. Further, 
he realises a larger crop per unit of 
urea 


iwwe without an umpb nuppl\ of wutir 
tarried down from (In suifuct of tin 
uuth It ta In tills win that tin limb 
of the fertiliser 1 r disrobed tuul mail 
rcuily for the roots to drink It in This 
done the moisture pns-ns »p through 
the plant and In In tmn i \ni torn led 
through the agv my of tin follng* It In 
really a natural pumping n^nP m, aial tin 
filiation of the lumn In to compUt* lln 
circulation. How dims mshtj wnter Is to 
plHiitK can be gnlhmsl from the fnet 
that for even ton of ha} let us sm, 
GOO tons of water an required during 
the life hlMtorj of the (,rowlui, grass 
Thertfore, Increased U rtilizutloti hr 
stimulating plant giowth imldiutulU 
augments the thirst This \ t rv abundant 
folhigi in turn, uiahlts Hit vegetable 
latter to withstand natures iviss of 
rain At the nfiim time a hind) plant 
quit kly becomes too ahong to Lh. injur 
ioush uttai ked h> dNt im 

How smx-eMNfully thU nuthod of farm 
Dlldm potalOM. An early crop of «26 feuM* to the km, which faring • high lllK U#B worklHl 0)It , I1U , M Knt)<im , 

prlM bMMM of Ito pHorit, flow the following fails In Hint pint 



The Irrigation employed on his farm Is 
of a sort that simulates a gentle rain 
and is delivered to the plants by^Ays- 
twn of overhead pipes These arWfer 
fora ted, and Into each hole Is screwed a 
woe brass noulo that sends the water 
up into the air in the form of a flue spray 
This settles upon the ground so that It 
does not hurt the texture of the soil, and 
Is carried down to the thirsty roots with 
the least possible loss. A hard rain at 
tacks the surface soil, packs It, and U 
very apt to leave water standing* This, 
when evaporated by the hot sun, causes 
the surface to ofust, which prevents sub¬ 
sequent rain from working freely into the 
ground And results in Increased evap-« 
oration* 

in a measure the same objection can 
Ih» cited against irrigating by means of 
ditches and canals. A great percentage 
of the water Jfi wasted, space Is usod 
that might otherwise be devoted to the 
more water is neo* 
«sary riwut the overhead system re- 
a^d tie seeds bf weeds and the 
like SJfV ^rjrled jriw^tbey will cauee 
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of ('uudterland County tlit im rngt 
farmer, employing cuRtoman iihIIhhN 
ralsort between 100 and 200 bushels of 
IKdafots to an aor< whili Mr biahrook 
old h ins n crop of f?2"> bushels on tht sunn 
unit of area What Im mot* (ban that 
Im mI* his pointers rtndv foi tht mm 
kri some time uhtHd of IiIh nelghhois nml 
Juri when nnv itohitoe^ bring high prh cs 
Again In that ngion Hit mil of funner* 
are pleased If tlu> gtt 1000 hnskt tR of 
strnwlierries per at re while Mr 
brook isn t content if ho gets less than 
10 000 baskt ts of large Out I) flnv on d 
fruit And so It gtss with all of his 
trops which Iru lude among olht r things 
lelfuoe romnliK cob rv onions carrots 
radishes, l>eet*> tomatoes etc 

Thm l« a jterlod whin wiling plants 
must be gunnhsl ngnlnsl ri\lll nnd again 
a time when maturing plants must 1 m* 
profited from frost For this strrito 
Mr ^euhrook uhor what he (alls “slu h 
cloth tents,” a gnuzrilke falirii or sj»et lal 
umke of eheosoriotU Tills matirlil ariM 
like the wire rutting around n mimrs 
lamp and separates the two columns of 
nlr Ah a result the suns rnvs enn i»em*- 
trate and heat the ptiuosphert Itentuth the 
tents ond yet, after nightfall, that wanm r 
air Is held there by reason of the pro¬ 
tecting meshes 

Farmers throughout the world might 
well follow Mr Seabrooks sihnllfic farm 
lug methods to advantage 
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( b*rt«* Atlou Muon Draaidant lr*ii«rick ( Bonnh Secretary 
Orncm D Munn Treasurer ail at 233 Broadway 

hutered at Um Part OfTVe of New York NY a* Second Uajo Matter 
tcnurod u Second Claan Matur at the Po*t Office Department, Can ada 
Trade Mark He*lit**red In tbo United State* I ateni Office 
Oupyrlaht OHfl by Munn ft Co lm 
Great llrltatn right* re**orvt d 

Illustrated artU les iiiiui ik t be reprodut e t h Itbout peimUalon 

J he objettf of thin journal 1$ to mold auurately and 
itt( idly the latest stiontifit, met hank at and industrial 
news of the day 4a a weekly journal, it i$ in a posi¬ 
tion to announce interesting developments before they 
ate published elsewhere 

Tht Editar is glad to hove submitted to him timely 
articles suitable for these columns especially when such 
at tit Its uh a* < ompank d by photograph* 

The Report of the Conference Committee on the 
Army Bill 

KN \TOR ( IIAMIH HJ AIN, in presenting to the 
Si nute flic i t| h u t of the confereea, amiouueed 
Unit the final tloUniun reached wiih the ronult of 
u i oiiiproinlst Hi claimed that it wuh a goial com 
piomiKi anti In ho fur an the Regular Arm^ Ih con 
ft rued IiIh claim 1 h Justified 

The hill as now presented gives the organisation 
nuked for by tlit Gineral Stuff of the Armj It pro- 
\hlcH foi Hfvtn nUimntH ami two mounted huttullona 
of Engineera for slxt} the rtglmentH of Infantry, 
twenty tht nglnunts of ( uvnlr}, tvunt> one regiments 
of Held Artilltry, u CoftHt Artillery (orpfl of greatly 
lnuiHMed Hl7t and the nommnr} stuff corps and do 
imrlimntrt for pnijM r udminlstration 

The Amn its prm tiled larmlts of organization Into 
seven divisions of alt aims two unulry divisions, and 
a sllghth lm reused garrison for Alnska anil Porto 
Rico Thin will he to the Philippine* tho 

nuwuttun IhIuikIh and the (unul /one inch one dlvl 
Hlon, having four dh talons and two cavalry divisions 
In the United Staten projicr Th< Const Artilliry Corps 
will Ik* HUtlli lent In Htrmglh to iieriult the manning of 
all coast forts In our foreign ih hi sessions and the man 
nlng of all mlm fitltl« and one half (lit gun and mortar 
batteries at home 

The organizations however are not at war strength 
T!a Infuntiv compiim is hold to 100 enlisted men, 
while the drill ngulatlons (all for 150, the other arms 
of the mobllt army an prniMirttniifltriv skeletonized 
Hut i von in this rt split there is a considerable Improve 
mint, as the present Infantry company has until very 
ruiiitly, bean lhultiHl to 05 And the bill lenves H In 
(la disc rctlon of tin. l'rt shlent to bring the units to full 
strength Flsewhc re in the bill however lit In limited 
txcc.pt In time of actunl or t limit mod hoslllltlts, to a 
total force which will not permit full wur strength of 
all oiganlmtloiiN at once 

Tiif Reouxab Akmt 

There Is a conshlc ruble difference of oplulon as to the 
strength of the nrun authorized by the repoit A read 
ing of tin bill accounts for this Tho enlisted ih rwmm l 
of the Quurtc rmastc r Corps, lln Urdnaute Departin'lit 
mul the Signal Cmp* arc left to the discretion of the 
Piesldent as Ih Hu organization of bi igadc division 
corps und nrm\ laad(|Ui»rttrs Again, In ScKtlon 2, 
the re Is a proviso that the total enlisted force of the 
hnt of tht Regular Anny, tirtludinp tht Philippine 
Ncowf* tht Qutn tt t uiastt i Corps \ftditnl Cotps dad 
Signal t orps, and tht unassigntd utmits, shall not, 
ivu.pt in time of actual or threatened hostilities, etc, 
txceed a total of 175 000 men Wince none of the 
brunches italicized has ever been considered as part 
of the line of the Army, and since there urt, others not 
mentioned which also are not i>art of the line, an Inter¬ 
pretation will Ih* required to determine to Jtwt what 
tiooiw the limit of 175000 pertains 

l’n smiling that only thone cxeepled art Id addition 
to Hu forn prescribed, the army would have between 
210 000 and 215 000 enlisted men depending somewhat 
uiH>n the strength authorized by the President for the 
Quartermaster and Signal Corns, this on the assump¬ 
tion that all umiHHlMieel reerults authorized were on 
bund at d< i>otH In addition to the enlisted men, the 
bill authorises approximately 10 000 officers combatant 
and staff In Inking the full strength to something like 
225,000 

Tlie lucreaHO Is to take place in five yearly incre¬ 
ments, the first becoming effective on July 1st, this 
year Tilts Is a wise provision as It enables the ww 
material to be ahsoihed gradually And tho President 
Is authorized, in emergency, to hasten the organization 
at his discretion 

What we are most Interred In Is the strength of the 
fighting army As neurly ns can Ik* rnleulute'd (on ao- 
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count of some Indeterminate units described) the fob 
lowing are authorized 
Normal Strength— 





Field 

Coast 


Engineers Infantry Cavalry 

Art’y 

Art'y 

Total 

0,180 

n5,7«0 

27,050 

17,M0 

29,447 

104,887 

President 

may Increumj to— 




7,874 

12(1,0(15 

30,820 

27,884 

29,447 

220,590 


The above Is the enlisted force only, to these totals 
should be added approximately 7,000 officers to r these 
branches 


It will be seen that the limitation placed on the 
totul strength of the line of 175,000 will prevent the 
President from milking the full Increase iu time of 
peace 

In addition to the new organisation provided, there 
are many other praiseworthy features Among these 
may be mentioned the enlistment clause, whereby a 
soldier need serve no more than one year with the 
colors if he qualities for the reserve iu that time 
This, with other provisions favoring the formation of a 
rt serve, should wwm correct the absurd position In 
which we Hud ouiselves today in this iW]tortaut factor 
of national defend. Also, It should serve to stimulate 
enlistments The shortening of the required term of 
service to tlirn \ears, greater consideration as to travel 
allowances on dine barge the opportunity for advance¬ 
ment off< red by the extra non commissioned positions 
for duty wltli tho mllltlu and at colleges should all 
si rve to make the army a more attractive career for 
the (.lass of young men we should Like to have 

The aviation corps has been Increased to more than 
five times Its present six*. There ta a workable plan 
for a Reserve OfflcorM Training Corps ami the forma 
tlon of an officers Reserve Corps ami a liberal allow 
ance iff extra ollUe rs for duty with the Natloual Guard 
and at colliges In all, practically everything that 
could be asked for the Regular Army has been given 

The Pkuerau/kd Militia 

It Is to be regretted that the same unqualified praise 
cannot be extended to the National Guard portions 
of tho bill Justice compels us to acknowledge that 
the conferees have done tlielr best with an impossible 
situation K\u> safeguard that could be thrown 
around the national Intercuts appears to have been 
thought of The very objectionable feature of detail 
ing National Guardsmen on the General Staff of the 
Armv has heui dropped, and the requirements for a 
militia oiganUation to become entitled to pay have 
been stiffened remarkably The supervision of the 
Secretary of War Is \ery broad and, if exercised as it 
should Ik* will easily prevent tho expenditure of funds 
on those not returning service 

Put, when all is said, the Militia remains the MUltta 
and a state force In spite of hII the laws that tnay be 
written, the < onstltutlon places limitations on its con 
trul und use by Hie Pnsldent, which will govern Just 
as soon as any Individual or organization of that state 
force tares to appeal If the Constitution did permit 
all that tho proposed bill proxldos, and wo could bo 
sure that the bill would not lie amended, there can be 
no doubt that the resulting force would be a better 
one than w f e have ever had organized In the states 
Tlic maximum instruction prescrllHsl {48 drills per 
year und 15 days in camp) would cause a soldier of 
turois* who hud gone through two yeurs of Intensive 
training seven or eight hours a day to smile never 
thekss, It will produce a better militia than any we 
have had to date 

The danger of course, is that the bill will bo amend 
ml Whin the full H00 National Guardsmen have been 
enrolled In inch t ongresstoiml District we may see the 
»u|>erviHlon of the War Department greatly reduced, 
and the restoration of all the porcino features now 
eliminated 

Better and wiser by far would it have been to have 
retained the Volunteer clause, and thus have enabled 
the President to organize & truly federal force, one 
over whkli his constttuHomil control would be onques 
Honed This was strongly urged by all the Regular 
Army ami was favored by the rank and file of the 
majority of fbc Militia There seems reason for the 
statement of one Senator that “ politic* not prepared 
ness governed the legislation In this respect* 1 

As an exchange for the Volunteer Army, we have 
generous provision for puni» of lntetasWe training 
All extsnses of those volunteering to attend these 
camps are to be paid This la a stop gap. Those camps 
were originated hy our leading military men because 
then was no dependable citlaen army In reserve* 
They were the best that could be conceived without 
legislation authorbrthg such a reserve. But no matter 
what the success of these camps* (key ounuol tufa 
the place of on organised force in being. Ws can only 
hope that the influence of those attending will eventu¬ 
ally bring about a reconsideration of the discarded 
provision for a federal force of trained ctHaena behind 
our Regular Army 

We now await the appropriation for munitions of 


wu Witt Co&fftse give ^ for the 

additional anna, 1 gag* other 

stores without whUh an he eCectfve? 

Our lack In ttrlg refpect pUbUabed. 

Thq people know the true Ott&Ufam* and art watching 
hopefully for generous remedial eotion. To vote for 
more men and make no progUlos^for arms and equip¬ 
ment would be futile UgUnttton; for tho outstanding 
lesson of the European war Is the controlling lmpor 
tance of guns, shells, machine guns and rtfee^ 

Bnfld the Ships To-day 

W E commend to the “small navy ” members of 
Congress, whoever they may be, the story of 
the decline In relative strength off the United 
States Nary, which Is Illustrated In the comparison to 
be found on another page off this Issue. 

It was about a decade ago that the dreadnought era 
opened, and up to that time the United Stated was 
recognized as the second great naval power in the 
world At that time our fleet was markedly superior 
to that of Germany, the third ranking power, for the 
twenty four ships off our pre-dreadnought fleet were not 
only on the average larger, foster and better protected 
than those of Germany, but their gun power was 
overwhelmingly greater, the total energy of all gnus 
of the battleships being about a^OOyOOO foot-tons, as 
against a total gun energy for the twenty German 
battleships of 1,040,000 foot tons. 

So effectively have the H little navy** men In Con 
gress carried on their senseless war against naval 
preparedness that to-day we have lost onr seoood po 
sltlou to Germany and are In danger off being out 
stripped by France The conditions In comparison with 
Germany have been completely reversed, so that, 
judged on a 1 >hk1m of first line battleships (dread 
noughts and battle-cruisers), we have less than half 
us many ships completed, namely, twelve as against 
twenty six, and the total gun energy of our first fight 
ing line Is but 7 417,780 foot tons against the total of 
13,220,000 tons, representing the total gun energy of 
the German dreadnought fleet 
That in what the spirit which has been back of the 
so-called pacifist movement has done for the United 
States Navy, and we invite the attention of the expo¬ 
nents of that movement, both inside of Congress and 
ont, to the fact that our present diplomatic relations 
with that power which has moved into the second 
position which we have so fatuously given up, is such 
that at any hour a little Indiscretion or deliberate 
bullheaded ness on the part of a submarine commander 
maj find ub at war with that naval power which to-day 
lir so vastly stronger than we are ourselves. 

Surely It Is a truth which goes without saying, that 
If we are to have a uavy It should measure up to the 
full limit of its responsibilities The navy which we 
have is absolutely first-class, both as to ships, officer* 
and men, but It is altogether too small for the enor 
mous ta»X|Of safeguarding the lives, homes and prop¬ 
erty of a country which numbers 100 000,000 people 
and whose wealth is double that of any other nation 
It is one iff the first, If not the first, of the dudes 
of Congress to bring up our Navy with the greatest 
possible speed to the position which it once held, and 
has now lost Secretary Daniels’s five-year program 
will never accomplish this. Battleships, battle-cruisers, 
scouts and destroyers should be built up to the full 
limit, year by year, of our shipbuilding faculties 
We are gratified ^to note that President Wilson is re¬ 
ported to be In Wor of building four battle-cruisers 
and two dreanoughts this year 
The House Committee on Naval Affairs has voted for 
five 35-knot battle-cruisers, four 85-knot scout cruisers, 
ten destroyers, twenty submarines one hospital ship, 
one fuel ship, and one ammunition ship This program 
does not meet the emergency It should be Increased 
by two battleships, twenty destroyers, and four scout 
cruisers We should have four destroyers to each 
battleship.in our Navy, and the proposed battle-cruisers 
call on this basis for twenty destroyers. 

Americans to Aid Peco ns tr u rikm ia Fraace 

HE American Manufacturers Export Aggoda 
ttoh St New York, a natloual body including 
several hundred of the largest manufacturing 
exporters In the United States, Is now organising an 
American Industrial commission to visit Franco dur 
lfig June and July next, with the foil approval and co 
operation of the French government, for the purpose of 
making an exhaustive and technical loreedgapon 
present conditions Jn that republic, looking to the to 
cotmrocticm and roergnattoflon off her oommmtttta 
and Industries. 

Already plans are being, evolved In Jtautea, not only 
1dk refcutidin* those off her factorise wfctafc bgvn been 
tetofad to the wpt, tmkffto tatppN* mk «o«t 
toftteja muchtnetr bar existing tofrafcrie^ fed 'putting 
ifefefo Jk oondttjk# 14 tucr ease tfefo <*tpufujus*to 
efeW* Republic to mfet'fe agfeg **** fte tt* 
mefeosa oonfetial q m fe ftfe fe wlijgjk fr to 

follow tbs otoe* off tfewfe. 
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AfttegaoMle Notes 

Lew OKS »>>>*. Coming — At a meeting of the 
Society or Affytytxftile Engineer* a speaker recently 
mM m We {o I* toe© t0 toe© with toe nw ^ 

adty of bo ruing low grade fuels, and If we dimply post¬ 
pone It we are Just putting off the trouble The garage 
man, If nobody else, U going to make tm face tho proln 
t«m, because he la putting kerosene into the gutolUie,” 

Difficult!** In Shipments —Owing to the difficulties 
in procuring suitable freight cam for shipping auto 
mobiles, many companies hare been using flat cars cov 
ertng the shipment with tarpaulin*, hut It la found 
that many of tho detachable fittings such ns speed 
ometers, spare wheels, rims, tires ami tools disappear 
en route. Now the wise ones are stripping the tars of 
©very thing readily removable, and shipping the»e parts 
separately 

* Cost of Running the Car — “In spite of the high 
price of gasoline It really does not cost us an} moio 
per uilU> to run the a\eragc 1010 car than it did the 
can* of 1900 or 1000,' is the statement recently made ut 
a meeting of the Society of Automobile Engineers and 
the speaker further said ‘The iuc leased efficiency of 
engines and decreased weight of car hu\e certainly 
enabled us to go more miles on a gallon of gnsoiiue, 
in fact, I think nlmoat double wbnt was jiosslble tin 
years ago, or even the years ago In this country * 

Armor+d Fighting Cars — V year ago grent things 
were expected of the armored automobile and it *er 
taiuly made a good record for a while hut ns soon 
as both armies dug themselves In Its usefulness was 
greatly discounted Win re armies are engage In nctl\e 
mid rapid movements not lucre sorties from trenches 
the armored car is of great vulue but at present It is 
l>elng little used In h rnnee On tho other hand the 
ammunition and supply <nrs that have to go up to the 
front are now frequently armored with advantage al 
though their means of offense or rather defense is 
limited to the rifles of their guards 

Developing Aircraft Engines — Some of the most 
suetessfu! aircraft motors now used abroad wore de¬ 
veloped, tested and worked out by mounting them In 
a rutlng type automobile chnssls which ennbled long 
imd severe trials to he made under constant observation 
This method Is now being adopted by one of the prom 
Inent American automobile companies which Is build 
lug a very successful twelve-cylinder Automobile engine 
and now, with a view to preparedness la at work on 
developing designs for aircraft service It is pressed 
to thoroughly compare engines with four six eight and 
twelve cylinders of equal piston displacement, and un 
doubtedly the data obtained will be of grent value in 
developing new designs <hich efforts ore not only evl 
deuce of commercial progreswlvenefls, hut are distinctly 
patriotic, for as the war goes on we more fully appre¬ 
ciate the backward condition of our aeroplaue service 

Other Typee of Engine* Should Be Developed — 

The following significant statement was recently made 
In a discussion before the Society of Automobile Kugl 
nners •' There Is another fact that wo us engine* ra 
should not overlook Other types of engines than those 
built on the Otto cycle may and should lie develop 
for use In automobiles An englue hullr for example, 
on some constant pressure rule will not only give i 
higher thermal efficiency, but possesses certuln inheuut 
qualities notably a more nearly constant torque that 
make it more like the steam tngine V aglnes built on 
the Otto cycle have a theoretical maximum thermal 
efficienty of about per cent In prne tlu tho best 
that can be obtnlned U 3^ or pwwlblv 20 [>ei vent This 
Is only under maximum load conditions But on the 
average automobile engines run at verv low duty and 
with low compression pressures \ uder those condl 
tione the thermal efficiency nmv lie as low as two or 
three per cent ” Who wilt be enterprising cuough to 
start die movement? 

High Gears on. Hills — Are not automobile mana 
facturers and dealers injuring themselves by putting 
so much stress ou the hill clubbing quHlIiieB of their 
cars ou high gear? The amateur driver is told that his 
car can climb anything on high, and haturaliy he at 
tempts to do it with the result that he serlomdy racks 
liia car by banging onto the high gear too long and 
theu take* a week's wear out of the gears (n al tempting 
A frantic, last second change It la exceedingly poor 
Pblicy, tu»d bad practice as well to hang onto tho high 
tter on a hill until the engine l>#glns to pound in the 
bop©Of ppUlng up the last few yards without a change, 
as this potmding Indicates that the engine Is being 
strained to * way that will surely shorten the period 
ot it* usefaluoM, The gear should l>e invariably lowered 
VMI* the taffix* ll ktttV putting freely, and further 
Inwend at the Slightest sign of distress. The loss In 
time rsaalttng from this system of driving can be 
Counted ht seconds* while the Increased usefulness of thp 
car * pttscrfcd by months. 


Science 

Amundsen's North Polar Drift. —Captain Amund 
sen’s project of exploring the north polar regions by 
drifting with the ice, after the example set some veftrs 
ago by Nansen in the u Frain,” was temporarily aban 
doned at the outbreak of the European war, but has 
now been revived The explorer hopes to set sail next 
summer 

Gregorian Calendar In Bulgaria —According to the 
Loudon Timm, the Bulgarian national assembly bus 
voted to adopt the Gregorian calendar in place of tho 
Julian or eastern calendar, to wbhb it ban hitherto 
clung chiefly in deference to the Russian hhrarihy 
This desirable reform is, therefore, partly due to 
political motives 

Meteorology for Military Aeronauts.— Lnder the 
auspices of the British Meteorological Office a professor 
ship of meteorology has been established for the pur 
IK>*e of giving Instruction and conducting researches In 
tbut wleme in the Interests of the Koval Hying Corps 
of the British Army The lmiUubeiit of this post la 
Mr G 1 Taylor, lute Shuster readtr in meteorology at 
tlu* University of Cambridge, who rwelves the tem 
pornry ruuk of major in virtue of his new duties 

Foreign Marine Charts. — The tJ H Hydrographic 
Office annouiut* that it has mado substantial progress 
in the InuKjrtant work of reproducing by the photo¬ 
lithographic process, on jslnc plates, the British Ad 
n irulty and othu foreign nautical <1mrts that it 1ms 
heretofore been obliged to purchase from ubroud, and it 
Is expo* h**i tliut our navy nnd merchant marine will 
soon he 111(1010*11(11 ut of foreign chart makers During 
the past war the office purchased 19,222 chatts from the 
British Admitalty 

Fertility of Pollen Affected by Transfusion of Sap — 

The following 1 lit* resting experiment Is r< portul by It 
Holmes In Ihe Utinltaus ihtonirh A large plantation 
of a cci lain varUly of fiult tuns fnlle<l to fruit It 
wna found that Ihcy could lx made to fruit truly when 
artificially pollinated with j>ollr*n of another variety 
In order to * ffect the smut result a graft of tin pollimit 
lug variety was inserted on tlu top of null tree In 
due time following rhis proceduie the trciN fiuitcd 
but the grafts had not home any Howirs and <nnsc 
quudly had not produced urn l)ollcn , Apparently tho 
charwtir of producing fertile isdlen had been intro 
ducod merely by the transfusion of sap from a fertile 
to a sterile variety Further experiments are being 
conducted In this connection 

Education Benefits the Farmer — A circular re 
cently Issued by the Missouri Agricultural Experiment 
Station records the resultB of a comparison made in 
1912 between two groups of fanners, via, rg>4 who had 
received only a rural whool education and 102 who had 
received a greater amount of education rxtindlng on 
an average, through two years of hlnh school from 
this comparison It appears that tlu bctttr odui ated 
farmer is making an Income 71 4 per *ent greater than 
the farmer with loss education, and even after the labor 
Income of the latter is adjusted to allow for Ids smaller 
also of business, the dlfTcrtme still amounts to about 
40 jar cent Not to mention the hit* lie* timl benefits of 
hu ©dmHtion—far surpassing anything that can be 
mensuml in terms of dollars and cents ’ 

Discovery of the Remains of Another Loanthropus — 

'dr ltay lankester In Ids Diversion* or a Vntunillst 
published last fall makes what 1 m |Htlui|m a ptcmalur* 
iinnoumeimnt Mint Mr ( harles Dawson 1ms made a 
le**ont dlseoverv of a sewond skull of tin Sana dmi 
uctoi as the first lie goes on to slut* that this (11 m 
covery was made at the same *put (111blown) and 
remarks that this JustifleM a certain amount of heal hi 
llou lu concluding that tlu lower Jaw and the first 
found skull belong to one individual (fount lirop tin) 
On Inqulrv wc find that till* Mcond sorbs of lamis 
all hough found lu gravel of the same age as that of 
IMItdown Is from a IhhI situated one or two miles awa\ 
from I’lltdown There is evidence that tho lower Jaw 
of this second Individual was of the same type ns tint 
found Hssoelnled with the Plltdown skull 

Do Beet Injure Fruit?— An Agricultural sodetv of 
Floreno* Italv has recently carrictl out a thorough in 
Vfstlgntlon of the alleged Injury of fruit by bees and 
has completely exonerated the latter Bee* ure unable 
to perforate the #klu of fruit nnd it Is only tin mentally 
that they suck th* Juices of fruits injured bv othir 
natural causes The damage sometimes attributed to 
these Insects 1 b due to poultry, wild birds wind and 
hail, and even more frequent I v to hornet* wasps vim 
moths, and other insect* Instead of being harmful to 
orchard* and vineyards, bees perform tho UReful wrvhi 
of efferting the cross pol I illation of flowers and h* n« o 
the setting of fruit, ns well as the desiccation of dnm 
aged fruits <esp«4td1y grapes) by sucking the Juir< 
and pulp and thus preventing fermentation and rot c\ 
boding to sound Individuals, The orchards and vine¬ 
yards frequented by bees give the most constant crops 


Invention Notes 

Invented the Rotary Cement Kiln — The death was 

announced at Inst Ornng( early In March of Dr George 
Dur\t*e tin Jim ntoi of the rotaiv (tunent kiln ITe 
priKLlc*d medium f<u foity yuiiMin \lbam N \ and 
alwut twentv uniw n>,o In hi ueinc liit(r*stcd ill souit 
<•* luent uit( rpiis*s nnd renll/ing that tin ccimuit in 
dustrv was lmini h ml h\ tin luck of pnqkr nmnufac 
turillg fae 11 It 1* M 111 pm ii| Ids prnitlu siul mudo the 
roturv kiln whhli u ^ on riMortul inguniallv The 
improvemuit was n^ponslbh fora kmet iImum In the 
bustn* hs IP \\as also its|>nnM|blL for s( wml improvo* 
ment* of a minor lutuic 

Ready Made lee* for the Golfer—i hi nn<l\ tnado 
tec is on* of the laitsl uthimii ms of golf 1 lu di\lre 
ha* been rcM.cnth patuitid \ Isaird ilislgmd to he 
sunk Into the ground of tlu gr<s n bus a d< pn wsinji 
In It ninde to m conmuKhite a revolving dtvlrt v\ 1th a 
variety of suits dlspomsl ujhju its surfau im\ of 
thee* belnj, presented uuonUug t(» tlu di slu of the 
player limn of tin we suits tr is until Ipnted will 1 k> 
Huffiiient to j,ratifv tin whim of nnv koIB r nlthoukh 
nmro mav htt mounted ujhiu the spindle If it should 
prove dislrnbh J Ills will save tlie tbne md tcmjM r 
of plaveiH In making the tee from the sand mel V'ater 
which fot in [iiirt of the equipment of tlu tes tug ground 

Water Leak Detector — To the proprietor of a large 
industrial estahllslumnt wlmte the water supply U 
drawn through a mUi r the mutter of lettkafc,** i* a very 
important one for a comparatively small number of 
leaks wtaking constantly iih tiny do, may l»e lespotndhle 
for a considerable hit riust lu tL* hill at the end of the 
year A me alls of detecting and lew atlng these leaks ha* 
b**cn devlsiMl Tin nppumuiu of the Instiumcnt used 
is much like the iccchor of a Htaudurd telephone aet 
f lhe [sdiit of tlu hist mini Lit is plausl in t*ontact with au 
iron us] eliiun In tlu giound oi to the key which has 
bis n pine tsl in puRiilou on a street surface valve, nnd 
if there is am tuik in tlu vltinUv It 1* bctiayed by 
sounds in the Instrument 

Now Features In a Locomotive — Samuel M Vau 
cbiln, of iMiiliuh Iptilu, whose name ha* long been n*»t>- 
ciateHl with the designing and building of locomotives 
was reM e ntly granted a iwtenl cove ring c* rtalu improve 
ments in uiui]>ound hMomotives of the *vnlii»eele tvpe 
lu whirii thcit nrL Girec pahs of cvlluderti In tlda 
Instance there are three Independent finwoa connected 
by articulated Joints two cylinders art mounted on 
cueli frame one at em h side of the locomotive There 
are preferably eight driving wheels for eueh wt and 
the cylinders art coupled mo that one high pressure 
cylinder will exhaust into two low prewmre cylinders 
at one end of the lonnuotivc nnd the other high pressure 
cvlindeis will exhuust Into the low pressure cvlludcrs 
at tlie opposite end of the loemuotlve ll> this arrange¬ 
ment it is possible to make all the cylinders of the 
same sDo, thus materially economizing In the cost of the 
manufacture of u liK*oum(He 

Turnstile to Prevent Crowding the Mine Cages — 

Ion m«n is tho liudt of the sufc capacity of the mine 
cHges at the mlues of Jeinivn & to at Itendlmtu, but 
when the w oik nun me cagir to g* t to or nwny from 
their work tlnv will not pn\ atttniiouto this rcsttictlon 
und the nmilt Is that acridents art llkriv to result 
I hi* uuth smimhs or mgliginu on tht jmrt of t)ic 
workmen has l»et n ovticoim hv an lngudous Invention 
of tlie hujk rlnb mb nt Joliu t oitornn It coiiHists of a 
turimtlh \\ltli foui spare * whirii will nvoht exmtly 
two and a half whin It rim he* the limit of tho 
screw on which it is mounted then tin gate to that 
shaft 1 b dosed and that to the adjoining shaft ojhuuM 
amt ten mui admitted h\ tin turnstile rtwdvlng In the 
«>p|MiHlte direction to that slmft Ihe onlv win in 
whleh mor< than ten men can gt t l v Miis turnstile at 
one time la hv cllinhlng ovn it width is rendered 
Moiuevvhut dlfthult hv (la e ointi ut I ion of tin turnstile 

Electricity as a Tree Pc*t Cure — 1 au nt pape e*s we it 
ieH*ently grinded to Isndnre Kltsce a Hdlaih iphla in 
ventor eenerlng n pieman f»n 111 * distmtlfon of 1 ijblm t 
nndgeim llfelnmnlnl to phinls md rici^ the elcftrlcul 
method taking the plm* to i gnat extud of the usual 
*prn\K and ollui ip[ilit at loos I In proems nmsNts Of 
making an application of a solution Kite h its *a)lnc 
wnti i where tin giound Is to hi ti<ah*d anti 1 hen * a us 
lug i Hirrcnt of < Ih tl h ltv to lie [tiisse^l through I lie' Holl 
whereupon tlu gas geminted will rid the moII of germ* 
larvae and instfls without (In lcn«t injuiv to Ihi vcge> 
tatlon Whin n laigir jiuji Is to Is Dented It Iihh 
1ms n found di nimble tei dig shallow tii m 1 km at ojijnesite 
side* of (In ami to Ik Denied and the elcetrk ter 
mluflls arc plaeHl in Muhp Vn apidhathm of a some- 
what more [towirful eurrent will riel the' entire urea 
of [«Hts Whin tlu plant Itself W to he treated the 
solution oirrvbur the element Is made Un electrolyte 
In an apparatus nnd the plant spray eel with a solution 
after diH-ewiiKwItlnn lias taken place through the ariion 
e>f the eles trie current 
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Shipbuilding Resuming Its Old-time 
Importance in American Com¬ 
merce and Industry 


N ot since the dayB of the Yankee t Upper, when fleet 
«n<l full rigged ships, American built, American 
owned, American manned, swept over alt the Seven 
8cas, searching for and finding their full share of the 
world 1 * trade, and the term 4 men hunt prince” was 
not unknown this side of the Atlantic has there been 
given to our shipbuilding and our whipping, put moat 
of all the former, ho real an InijietUH aa they have both 
received within a few months time Anything which 
has been long paralysed cannot Immediately be charged 
with life, howiVir and the European war hud lK>eu car 
rled on for a good year before the whipping Interests of 
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Activity of Our Shipyards' Since the 
itbreali 


Outbreak of the European War 

By J. Gordon Dorrance 


them r as did some others who were not then shipowners 
or shipbuilders, but decided to become eo> Their judg¬ 
ment has since been amply justified* 

On July 1st, 1015, there were building or under con¬ 
tract in American shipyards 46 vessels, between that 
time and December 1st S3 additional ships were or¬ 
dered, bringing the total of those under construction up 
to 701,511 gross tons on the latter date. Of them, 47 
were built to bold bulk oil, 84 general freight, 11 were 
colliers and 0 were for passengers and freight. These 
figures are a good Index as to the character of the 
present trade The 20 principal shipyards at Baltimore, 
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Ready for launching The hull Is finished, and the 8 S ” Ulysses ” Is shown on the ways, waiting to take the plunge 


America begun to feel In earnest an improwment In the 
different brandies of their trade Aliuont until the late 
summer of last year tin y were doing, It Is true a good 
business In repalrtug many foreign and a few domestic, 
ships, hut yards were opt rating at less than normal, 
with business by no means unusually good Just then, 
however, things Itegan with a rush, and It Is probably 
safe to say that there Is not now one plant In the 
United States, equipped for modern work, which does 
not have its docks, as well as books, quite comfortably 
full of a new sort of business. 

Credited in 1909 with 1,858 ship and boat building 
plants, 40,506 wage earners, and a combined product 
worth annually 173,301,315, It then hi Id but thirty 
fourth place among the great American manufacturing 
Industries in labor employed, standing juwt sixtieth in 
the value of its products. Not a very good rating, you 
will say, for a land like ours, with Its thousands of 
miles of coast, Its downs of harbors offering eas> ap¬ 
proach and adequate bertha, aud Its quite unexcelled 
facilities and water way* of every sort Yet this Is by 
far the better side of the account, for the wage earners 
given employment then had decreased 13 4 per cent 
from 1399, 20 2 per cent from 1904, with respective 
declines In products of 16 and 114 per cent for the 
same periods 

In 1800 this country, then very new, was constructing 
at a few yards scattered along the Atlantic seaboard 
vessels amounting to 100,201 gross tons Fifty years 
later this had risen to 270,255, a healthy increase, 
surely, considering the times and thp existing oppor 
tunities, but during the next half-eenturv, to 1900 It 
had grown to onlt 393,790 tons The lutter period was 


hIho one of transition from vessels all of wood to those 
built principally of steel nod Iron it should have been 
h construct!v< stage But the small growth shown was 
In reality little more than a decline, and this decline 
whh not long in manifesting Itself In other ways Ex 
jM>rt« of domcHtlc merchandise for fourteen years, from 
1901 to 1914, averaged In value $1 77-4,(KK) (KM) i*»r an 
mini Those worth $1 570000 000 were sent in ships, 
the rest Jn <«rs and American ateamHhl|/s carried 7 8 
per cent of the American exports, foreign vessels of 
course the rest In 1901 the rating was only 4« per 
cent, in 1906, 0 2 pir cent, and In 1014 it was but 7 3 
per cent Things nautical had reached their low ebb 
here, ami It wms then that ihance, abetted somew'hat 
by the old Yankee readiness to seise an opportunity, 
interfered to make A change 
Some of Europe’s great home Industries were slowing 
down, their mines among the rest, aud with a dwindling 
output came, Jn most cases, a heavily Increased demand 
France and England were ready to take all of the 
American coal that they could get Price was not the 
great consideration, either It was ship*. Ital\ and 
Hpain, to a lesser extent Rmuda were similarly disposed 
toward Amerh hu fuel, metal aud foodstuffs, and while 
these countries were attempting to buy here, some 
others, like Japan, were beginning to direct attention 
there, and wisely starting to build ship*. Perhaps we 
might have missed this opportunity, as we seem to have 
overlooked some others along Transatlantic and Pacific 
commerce lines In recent years, but vessels of foreign 
make were beginning to have their registry changed 
under the Act of August lHth, 1914, so that some few 
American shippers began to see their chances, and took 


Newport News New York, Philadelphia, Wilmington, 
San Francisco and other centers were, as they are now, 
full of both nun and boats, and working overtime. 
Earlier in the summer these people complained of 
lutving to employ 200 men whore there was room 
for WX», and how many of them have twice the latter 
figure working on domestic orders which must be 
filled to clear the ways for more Yards have been 
doubled In size and capacity, and new ones put 
in use 

Deducting vessels lost, abandoned or sold to aliens 
up to JHH*eml»er 1st, there is a net increase of 1ST 
vchhcIs, 53 «20 gross tons, in our Merchant Marine since 
the 1st of last Julv, a better showlug, certainly, than we 
have seen for some time past There Is now under 
construction at Just four of the leading yards a grow 
tonnage amounting to 418 000, as contrasted with a 
total of 810 000 tons for ships built during the year 
of 1014, and 846,000 for those of 1913, Vessel* 
arriving last year at the port of New York were 10,279 
in number, and 9,203 for the year before German and 
Austrian vessels declined 887 in that time, some other* 
also, so that the comparison drawn Is even more en¬ 
couraging 

This sudden momentum is not confined to any single 
part of the country Some of the smaller cities—Bath, 
Maine, Manitowoc, Wisconsin, Ferry burg, Michigan; 
and others—are looking forward, so reports have It, to 
shipping Aud shipbuilding booms. The House Merchant 
Marine and Fisheries Committee Is asking for addi¬ 
tional steamship Inspectors, and In New York city plans 
have been laid for the largest sectional floating dry dock 
in the United States Prices of American built vessels 
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adTfaood flo per cent lu tlx month*, 
labor bait enjoyed a corresponding in 
cm**. Some of the greatest shipbuilding 
Slttota tfl th* world, formerly, ere now no 
longer able to hold their own along com 
mental building lines. Other countries 
are stepping into their places—Norway, 

Denmark, Sweden, these latter both build 
lug at home and buying here. But yet the 
world production of ships U very far be¬ 
low the normal, and manufacturers here 
are trying hard to make this up 

A man prominent in shipbuilding said 
not long since that his business, and that 
of practically all other**, wa* no longer a 
question of costs ami prices, but of de¬ 
liveries. u If we can get the steel, our 
plants will operate twenty hours a day 
for more thati a year on orders already 
placed, and it Is all building Practically 
HO repair work la being handled now, for 
under present Industrial and economic 
conditions there Is relatively no profit In the Ai 
In It. Ships being built for the Trans 
Atlantic trade are ranging in price from 
£600,000 to $1,250,000, and most of them are pacing 
for themselves within a year' 1 Owners cannot afford 
the delays repairs entail, nor builders afford to make 
them with their prices for gross tons rising from $00 
to $06 in much less than one year So that the present 
loss from neglected and poatjKmed rojmlrii and over 
worked ships is adding to their usual depreciation, 
only contributing to the enormous demand for other 
and newer ones 

Of course the export trade In allowing enormous lu 
crease also It la a one shied development however, 
for shippers claim they cannot afford to develop a trade 
With South America, no matter how profitable it might 
be ordinarily, while present freight rates across the 
ocean and the European markets hold \\unhlugton 







In the American shipyard all U now activity, and new docks are going 
before there was often not work for the old 


on<o said that lnstmd of relaxing, we ought to im 
prove the present moment as the moat favorable to our 
wishes,* American shippers and ship makers an lui 
pro\ lng this |irvm nt moment, and Just now one has a 
track whkh la ouh gaged by the ships nt hand tn tarry 
It, the other mpldly growing business tht extent of 
whkh seems onl\ measured by the capaeltv of all the 
yards In use We must look to a well sustained ton 
tinuiince of thor»o couditloim ufter the “ boom n him 
[Missed 

The Current Supplement 

I N the current issue of the Sci*NTim Amkrican Sup 
itJcwKNT No 210^ fen Mm 27 will la* found an inter 
istliu, article on I h< /un/uom, which gives curi 


ouk information, relating to it* supposed 
medUal epmUths and the superstitious of 
mam laialn 11k u are several lllnstrn 
llcui’-i Dn nig and Dn ing Apparatus gives 
MdiKiblnj, nf Mm history of these devices 
b\ JiaaiiH of whhh uuu luii work lu the 
eh ptliH of the m n and fuc ts ( onnec tul with 
tluir ust to^ithcr with an Illustration 
Mil it mg Tr h at opt s and Ulnotulars de- 
sciHicn n variety of optical lnstiuimuts 
that arc u«cd for milking observations 
during mililaiv mamtivi rs and i uuinhci 
of illnsi rutioiih and diagrams uuompnin 
the tt\t lln lccluriH bv Sp J | 1 tiom 

soil cm Rudwhona from Horn# and Ha 
tiona are continual A time \y arllele In 
that on 11 <n Piajictll* a which gives d< 
tails In regard to the miliars of the vail 
oils shells now hi luit used h\ elUTc rent 
countries Tills 1 m an * xtrt in*.ly vuluahh 
artle k for tln_ technical runhr Rut fate 
Combustion Is a subject that Iihs not us 
Up where vet been given the attention it eh serves 
The survt} of the subject lure given to 
ge Hie r w Ith ftu ts and diagrams, U of mon 
than ordinary inlerest Rttam Poteir for Actoplanca 
sounds like n step backwards hut this article gives 
the results of a s< i Ions technical studj of tbi 
subject l>\ a steam h|hs lullst, and It demonstrates 
that In following the gasoline fashion sight bus been lost 
of the modirn advances that have been made lu develop¬ 
ing strum power unel the v\Uk ijosslbliuies of applloa 
tlon tlusL have math flic facts here given will Ik* a 
revelation to many Tht Ruogantg of /tpptllns dls 
(ussts the fuuetlon of tlu hallonet nnd how the buov 
anev of tin sc <ruft of the Hlr is adjusted to varying 
aerial eotielltlolis Otlu r arth low of value In this issue 
include Hnbylouwn ( nsmology, Alttals to Replace the 
Cat bon 4 m and I’lu tmum Varnish Ttouhlts besides 
various Uriudml metes 



Cotton-picking machine, ehowta* the vm* which carry the rotary Bear view or one Bear view of the cotton-picklnf machine, showing how the seed 

picker points for pinching the cotton bolls of the slats la plucked by the picker points and delivered to the hopper 


A Machine That Picks Cotton Without Injuring the Plant 


W ITH the cost of labor constantly rising, partteu 
Igriy during the part twelve months, many Amer 
lean Industrie* are confronted with a serious problem 
And the problem is the more serious in those industries 
where human labor still reigns supreme and where ma 
chtony has made but slight, if ,*ny ( inroads. A typical 
lnsttato lg the cotton growing Industry, In wMch the 
picking «f tbe bolls is still doneT>y haml # 
puring the year 1914 the cotton produced in the 
United States aggregated 16,645,272 bales, representing 
the crop yielded by 864*60,000 acres of land This quan¬ 
tity represented about two thirds of all the cotton 
marketed tn the world The cost of picking has been 
mophttef Readily I* the cotton growing states and some 
time ago it attained an average t* cents for 100 
pound* «* teed cotton, with prices ranging from 60 cents 
to $^ and higher, according to the season and section 
in the cotton was being gathered It is safe 

to irrjnjr tHM prices bkye agaln climbed to higher 
lenfe frttrirf*i the tifad of increasing wages In all 
ot 

IVOla tfo foregoing It become* apparent that the oot 
too j Mfrw g fs P»0hlam la aerious Indeed, not only because 
float tm* also because of the lose incurred 
during the season from the want 


of help at the right time It has long been realised 
that suitable machinery should contribute mu< h toward 
solving the crop-gather lng prohltm of the cotton grower, 
and many cotton picking machines have liven invented 
In tbe majority of Instances howevet these machines 
have proved unable to displace manual lalw»r for a 
variety of reasons. A fairly suiretwful t>pc of machine 
has been developed, in wbkh two finger like members 
serve to pluck the cotton bolls by becoming wrapped 
up in them, but trouhle is often experienced by tbe 
fingers becoming twisted together or out of shape 
The latest attempt to replace the human element in 
cotton pUkiug la In the form of a horse-drawn machine 
of simple yet promising design It U mounted upon 
two large wheels with the mechanism for gathering 
the cotton placed between them. In operation the 
machine la drawn by two horses directly over a row of 
cotton plants, so that the picking members can pluck 
tbe seed cotton and deposit It In a largo wooden hopper 
carried at the rear of the vehicle 
The cotton picking mechanism of the machine resolves 
itself Into 100 fixed arms each carrying a number of 
revolving picker points, Tbe arms are fastened upon 
substantial metal slats, while a rotary motion is Im 
parted to the picker points by a suitable arrangement 


of gears The slats mov< backward at Hu forward 
speed of the machine the mol Ion he lug supplied by 
power from thi wheels tiniJHinlttod bj a chain drive 
The picker ptilnia and their slats arc arrnuged In two 
groups, as nun lie sun lu the aot>m)wn\ lng Hlustra 
tious, with u spare in the center between whhh comes 
the cotton plant to be plucked Ah the mar bine 
moves forward over a mw nf plant*, the anus earning 
the plckir [mints gather the tlufTy bolls from prarikallj 
every part of each plant. The amis remain stationary 
with the plant whip the entire uiui bine moves forward, 
no thnt there Is no danger of injuring the plant whhh 
may ntl 11 have a further t rop to yield In tbe immediate 
futun The action of tin me< banlsm is to ehwe In on 
a cotton plant, pluck off tvll the matured sec^d eottou, 
and then releaHe the plant at the rear of the machine 
Tito phker arms thin pass around to elthi r side of 
the machine, still rctululug the cotton Here the 
direction of rotation of the pkk< r jHilnta la auto 
matkallv revcraeil with the result that the seed cotton 
is released and falls to a convevor below The latter 
(Arrie<* the cotton up to the hopper or bln at the rear of 
(lie machine, computing the cveh of operation. The 
freed ph ker iHjlntH then are carriiHl around to the front 
( < ontholed un page 504) 
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Strategic Moves of the War, May 19th, 1916 


'T'Hli attention of (h< general publh linn bc< n InUted 

* to the failure of (he German offeiislvo at Verdun 
more than to any other pliant of Mu great I<uropoun 
War at the pretunt time LltJur aimlytlt4ill> or In 
Htlctlvely, purely tn<n haulcul fallun Iium not bet n ex 
Ilooted of the German imnn, (heir loinhluntlouH execu 
tlon and eompielnunion of uillllui) t\[H*<]lem3 have 
been hitherto ho sik ntlfltallv act unite and Ikiimh table 
that mum mateilnl nmiHUri of vlttmv If only moral, 
hflH been generally anticipated It t» with no note of 
regrtt that the KhIk< r has missed his taigit with no 
eulogy of ulllod u<*ioui[)lUhnu nt that tin *h Hihh are 
written the eold faet remains that the great effort 
ui»on which Gtriuum had rilled, upon width she had 
oaltulatod tin gain to Im made lt\ an HiiMtlputtd sucri 
Hee of men for the galnliij, of a to her ettuw worth 
while eihjeft, has not brought about the results she 
hopeel for eouuted U|x>n 

There 1h a reaHon for all this And In the last analy 
sis It is to he found In Mu -4epi>es of ItUHsIa, In the 
inealculable recounts of man power intent la 1 wlthiu 
tin limits of the great white empire In Justifiable 
upprihinslon of the j>owtr of the ( wir’s strength 
should it ever he dtvdopeel to Its full extent Germany 
knew that her favorable decision should it be reacheel 
must eonie before KiihnIh and her allies could ado 
epialoly gird their Unprtparcel loins for the test 

It has been a gome of give and take, with Germany 
superior In orgaulzaMnn and ready at hand force 
against an Hdvtrwarv of double her strength If it could 
bo aroused from a Ucadlv 
lethargy before too late 
Germany has gained terrl 
torj ui>on the west and palel 
for It In blood territory 
upon tho east at the same 
though relatively leaser pi Ice, 

UrrRorj to the southeast at 
even less vital tost The 
mimtrlealJj strong vet weakly 
armed hoata of Russia huve 
heenloealli vanquished made 
to coucedo thousands of 
squari miles of homeland 
territory before* rattles, 
strategy and system I ranee 
has witnessed the almost 
complete oexupatlon of Bel 
glum hi her tntmv and the 
wieatlng from htisilf of 
valuable lands ineluding the 
most proeluetive Iron legions 
of her domains Si rblu Is 
m>w not hi ug hut a depend 
em> of the Ilohe iizollerns 
If peace should come to dar 
Germany would hnu won 
her desired place In the sun 
and hold all tho trumps hi 
the game of burler and 
hmgnln which is known as the diplomatv of a war’s 
i oik l union 

liut puice Is not at hand, so the answer taunot now 
Ik said to favor Germany for (he struggle must bo 
eontinueu further In the war of altrltlon which the 
1 nttnte la lv ideally waging 

Y ranee has held tht greater extent of her territory 
file of her Invader, her battle lints have stop]**! 

< a c r> assault at every point slnet tho lmiuMirutloii of 
the dtadUnked tmuh wurfurp, and the courage and 
determination of trumc lo fight to the bitter cud 
whatever It may ho has been Btiengthcued and nrapli 
fled h> the moral vlitorv accrued to her at that mili¬ 
tarily milmpoGmit iwi/it Verdun 

The tin me of this article is the salvation of Russia 
as the sahatiem of the Knttnte cause seems to lh with 
tht same nation ttlmut France Russia would prob 
ahlj fall without Russia as a lonstant menace' France 
even with tin taidv aid of England would long since 
have 111*011 brought to taw, policed ns Serbia ami Bel 
glum have been po I lies I with contio] of continental 
affairs In the hands of G< rmiuiv despite England's 
dominance of Mu sea It MIn down to arithmetic , do 
country or minor mnCi eleration of countries enn dom 
inotc tho world of the grt ut Powers, 

The' history of the \erdun (Hiiqwtgn 1« full of things 
significant, but with imm mure so than tho fact that 
with all her daring unel eftorls Germany has never 
l**eu unwise enough to strip her front which confronts 
the English, who, In the hour of France's need took 
over mile after mile of trench sector previously oceu 


By Our Military Expert 


pled by Joffrc’a win, for a great army which has been 
raised under Kite boner, under the handicap of somuo- 
lence and political interference, has been held in leash 
for Just some Much opjrort unity 

The domination of Serbia has permitted Gormany 
to withdraw numerous divisions from that conquered 
land Tho industrial povertv of Russia with her three 
distinct defeats and the favor of the season have per 
mltted the Kaiser to call tn the western lines army 
corps with safety Ami his efforts have been wet, 
checked, stripjM*! of gain 

Germany has by no means given up There is an 
arithmetical limit to tho number of men who can be 
placed upon a given extent of line, and Germany (the 
Gentiat Empires) n(lil has ample to man them But 
the weight of re hi ms for a gigantic enterprise are 
lacking, Just as France, if she were alone, would lack 
the ui 

Tho safety of Runs la therefore lies with France, or, 
rather, w 1th the situation upon the battle line in France 
tcwbij Wldle it U e ntiroly possible that Germany 
may lnmieh a gnat offensive upon the Russian front 
within a reasonably short time, it cannot again em- 
brme Mu entire extent of the position, for with the 
Entente forces on the west ready to seize any pre¬ 
sented opportunity for uttaek, ns exemplified by tho 
French assumption of tho offensive with the attempted 
withdrawal of the German forces before Verdun a few 
we*< ks ago Germany eanuot dure strip her western line 
of men for the purpose 


Russia is vnstlv he tic i off tn numbers and general 
propaminess than she was a venr ago, but she la by 
no menus in pcrfeel condition for wwr Her political 
organization Is too much handicapped bv looseners and 
lank grubbing to match the centralization of German 
Htreugth which hns become so apparent with each paiw 
lug month of war It Ih entirely probable that If Ger 
maiij should thiow even u fair measure of her remain 
Ing strength upon the lints of the f zar, they would 
be compelled to give wav Riga be taken, even the 
Mohllev Rullwuy, of superlative im porta nee to Hus¬ 
ain's comm u a lent tons behind her battle Hue But Ger 
manv cannot now dart to turn her back ujKtn her foes 
of the west for they arc In too greatly preponderant 
Btreugth 

German* can count uiton little from Turkey Tin* 
armies of the Grand Duke threaten the safety of the 
entire land Bulgaria will not unguard her own doors 
—for there are 000,000 allied troops almost at her 
borders at Haloniki, and her territorial integrity is 
at stake England has over 1,000 000 men on the 
western Hue—with two rati Horn* tu Albion or on the 
wav to emdlnental positions France has approximately 
three million meu, all waiting for a favorable oppor¬ 
tunity a weakening of the lines before them, to strike 
for tt decision 

Weighing the factors pro and con, It appears as 
though ltUKsla will not again be called upon to boar 
the full brunt of the Kaiser’s Offensive Locally, yea; 
but do mightv combinations of army eorpa being ahut- 
tled ttcrocui the empire in forty-eight hour* from front 


to front The distance is now too prohibitive* when 
a determined assault may smash through things In a 
few hours that have taken months and years to build. 

In the earlier days of the war one board often of 
the alow grinding of the Russian " steam roller M The 
magnitude of her vast man power appealed to a public 
not yet used to armies counting up Into the millions, 
and It could not be grasped that with such a horde 
available sheer weight of numbers would not count 
immediately Vaguely, the public supposed that Ger¬ 
many was perfectly prepared for war, France a little 
less so, England still Ln her might, with Russia 
somewhere nearby in the scale of technical prepared 
ness, and It was not until the second monumental de¬ 
feat of the whole Russian army was registered to the 
credit of Germany that realisation came of the horrible 
political hodge-podge which existed within the Csar’a 
broad country Undoubted stories of graft tn high 
places of Denied munitions held back for commercial 
purposes, and Inefficiency on the part of those entrusted 
with the defense of the state came to hand, and it was 
generally understood that Russia, at the beginning of 
tho war, wan but the hulk of a nation, like a giant with 
out coordination of brain and brawn. If the plans of 
Germany as to the prompt and decisive defeat of 
France hud not miscarried, resulting In the necessit> 
for engaging lu trench siege warfare from the Chan 
ncl to Kwltxerland Instead of merely occupying the ter 
ritory, Russia would have crumpled and the war would 
have been over months ago, with Germany everywhere 
victorious and with every 
victory consolidated 
But Fi ance was not de 
feu ted, for she held Ger 
many at the battle of the 
Murue and thereby spilled 
the beans The full strength 
of Germany could never 
thereafter be directed against 
Russia, the menaco to the 
Fatherland on the east, and 
with tho pausing of each 
month wbllo tho Entente 
found themselves, after sulU 
q reverse as Verdun, ln par 
tlculur, opportunity fled 
furtb< r, until to-day it seemn 
bevoud recall 

From the Russian stand 
point, then, Franco and her 
stand not forgetting that of 
the King of the Belgians 
saved Russia ln the begin 
nlng, and the demonstration 
of line-holding at Verdun 
with the evidence of tiptoe 
readiness to take advantage 
of any opportunity for of 
tensive action points very 
elwarb to tlie fact that 
France to-day stands as Russia's safeguard, for Ger 
many dares not turn her back. 

A Significant Automobile Record 

A UTOMOBUE records are without number, and 
most of these are mainly of value for advertising 
purpurea, but a performance that has just been an 
nounced seems to establish facts of general interest to 
the public in relation to the much discussed question 
of the dependability of the multt-cyiiuder engine A1 
though engines having over six cylinders, which bi>- 
pears to be the accepted line of demarcation between 
the so-called 14 simple M arid the multi-cylinder machine, 
bare l>ecn ln nsc for some time, an Impression still 
exists that tht apparent complication of jin engine hnv 
tng more than six, cylinders Is liable to affect its rell 
ability under hard, continuous work, and this Is the 
point that the present test appears to meet and answer 
in a very practical way 

The test in question was a record run from coast to 
coast by an eight cylinder car made by one of the first 
companies to place this type of car on the market 
The start was made from Lo* AhgslaS at IS X)1 * AJd 
on May 8th, and ended ln New York at 2 43 F Id on 
the 10th, an elapsed time of 7 days, U hours sod 4J 
minutes, allowing for the difference ih standard time 
between the two places, the ^istonce tafog ektlteatml 
at 8,880 miles. This makes the daily mileage average 
about 409 miles. For comparison It may t* stated 
that the previous one-map automobile yacpfdt ifttcfc 
tCeseMstf e* sags 6*4) 
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[TA# editor* are not responsible for statement* made 
to the correspondence column Anonymous communi¬ 
cation* cannot &9 considered, but the name* of corre 
spondents will be withheld when *0 desired ] 

Opportunities for South American Trade 

To the Editor of the Scientific American 

I have read with groat Interest In your issue of April 
l»t a letter on export trade from a man who very evl 
dently knows the subject For years I have asked 
school principals at home why Hpaniah Is not a com 
pulaory study In all schools, and the answer invariably 
was that they would prefer to see French taught, being 
the Language of politeness Now It may bo very polite 
to be able to read a French menu and know which Is 
the fish and which is the roost but tbeie Is no money 
In It For years our export Journals have been thun 
deling “Preparedness" at American mauufacturers 
and yet I have known hundreds of three manufacturer* 
who, when approached by the advertising represents 
tlvea of these Journals would ask, 14 What is the small 
ost apace I can take?” This oft repeated question 
exactly typifies the attitude of manufacturers toward 
export trade They feet they ought to do something, 
but they do not want to spend much on tt 

My last trip through Spanish America and Brazil 
bus lasted two continuous years and I have seen so 
many examples of wasted energy and wasted money 
that It would be laughable were It not pathetic Start 
ing at the top I have met representatives of the De¬ 
partment of ( ommerce who had to go about with Inter 
preter#, because they could not speak the language 
I have seen much advertised Investlgatora come down 
on special missions and stay just a few days attending 
banquets and making und receiving adeiresseB, then 
returning to Washington and publishing u lengthy re¬ 
port which, of my own knowledge, was im xact I 
could give you dozens of instances of representatives 
of American firms rushing from one city to another, 
always In feverish haste, and always lamenting be¬ 
cause the Latin will not buy the first day you call on 
him Do not let us cry over the sinful waste of money , 
that is as nothing compared to the opportunity we are 
wasting When this war U over we will find that the 
Germans, the English and the French will swoop 
down on Latin America with methods so tor auperlor 
to ours that the little wo have gained will be swept 
away In a month 

What the American manufacturer neenls to-day—at 
once— U a central selling organisation whkh will han 
die the output of several hundred manufacturers at 
the least cost to each one, but Just as scientifically for 
each. To begin with, each and every dork and sales 
man In this selling agency must be Spanish or Si>anlsh 
American, of proved business ability and solliug ex 
perlence, and the manager must himself be the most 
l>erfect example of a Spanish Amerh an business man 
procurable. With the capital ba(k of such an organ 
teatlon it would be possible to establish bianeh houses 
of this agency in every commercial center of Uitln 
America, all working in scientific unison toward the 
common end If ever Huch a selling agency is started 
and managed as I have said, I predict a real conquest 
of Latin export trade, provided—and mind this pro¬ 
viso—that part of the duties of the staff shall be to 
keep ear* and eyes opt u for every possible opi*>rtunlty 
for obtaining concessions aud investments for Ameilcnn 
capital for railways, mines, and other business enter 
prises. This must form an important duty of the 
agency Every South American traveler will tell you 
that the railways of Argentine, capitalized In England, 
prefer to buy of English makers The few trench 
railways give preference to French goods and the hun 
dreds of German capitalised companies wunt to 
the ‘Made in Germany” stamp on all they buy Ix*t 
ns, therefore, show our capitalists how to invest In 
Latin America, and breed In them the same loyalty for 
American made goods Then we shall have secured, 
almost automatically, outlets for our goods hltlurto 

undreamed » 

I have read that a so-called export ex]>ert has said 
that the day of long 1 redits bus passed never to re¬ 
turn It will return the day after peace articles are 
signed ending the European war In this connection 
we hare nbed for American capital to establish banks 
of discount at all the important commercial centers in 
thee# oountries. I do not mean the “brunches of a 
well known American Irnuk These are well enough in 
a way, but they have not really helped entort business 
What we need hi an immense central bank with 
branches In *ch etty, which will guarantee credits. 
Then an American house can grant the long time cred 
ns that art usual here, but only after this e rcdlt has 
hasp approved by the local brapeh hank Once such 
apprtf^r to given, the American house presents proofs 
PC dtiftvwyi jftceives cash payment at once from the 
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bank, less a commission, aud tho bank takes charge of 
collecting the bill when due 
A few y ear* after such a central bank has been In 
working order It would be poaalblc for that Institution 
to present to these southern republics a plan whereby 
that central bank shall Issue all the currency to bo 
used by all tho republics, thus insuring a fixed rntc 
of exchange for all and a remarkable falling off In 
revolutions It is the power to keep a printing press 
working overtime turning ont bank bills whh h makes 
the revolutionist willing to risk his life to get «t that 
printing press 

Caracas, \enesuela E ( me Villavekdl 

A River of Mud 

To the Editor of tin ^ ifntific American 
It whs my pleasure to be one of a party which made 
a trip into what Is known as “The Hmokv Klvcr lie 
gion,” northern Alberta, Canada, during the fHll of 
1915 The Smoky IUver has Its source on tin mirth 
side of Mt Robson, thence flowing north Into the Piuee 
River Little of the oountiy tributary to It lias been 
mapped, and but few portions even explored by the 
white man However, judging from th« well worn 
trails dr\lng rmks ami tepot poles the Indian lived 
and hunted this section In days gone by 

While traveling down the most southerly branth at 
tho head of Rock Creek (W'hkb heads against tin Sul 
phur, a tributary of the Hmoky) we e-rossoel a most 
unusual stream, one ho different from the (ornmoii eon 
ceptlon of a stream as to be of Borne Hrientlllc Interest 
Briefly, we tame iq>on a “River of Mud 
Accepting the evidence obtainable ou om visit this 
river U composed, year in and year out of a mass of 
mud With its origin on tho mountainside it 1 h pre 
Bumably fed by the spring slides kept moist by the 
summer rainfall, and frozen solid in winter It may 
thua be likened to an ordinury waiter stream many 
of whlih likewise have spring and summer in Hods 
and which urho flowing during the winter freeze In 
lta movement it Is more like a glacier in that its mo¬ 
tion U so slow as to be imi>erceptlble That It does 
move Is not to be questioned, as Its path through the 
thick timber Is very marked, and along Its edge are 
to be seen some of the trees It has cut down und car 
ried along Unlike u glacier, there 1 r no terminal 
moraine A glacier at its foot, melts and flows awuy 
leaving an an umulatlon of rocks but any hcavv masses 
that may be In this river of mud must settle to the 
Imttora and remain concealed bv the mud itself 
Tills mud river delnmches ou a flat, spreading out 
fan like, and Indeed the eutlro flat nt the forkH of 
Rock (reck gives evidence of hH\lng bet 11 formed 
from this and similar rivers The flat Is well cove red 
with muskeg with many Islands which were quite 
likely formed by mud wuves such as were observed, 
for example, when the Ilunts Point (Bronx, N \ ) fill 
was Indng made recently 

We were sorry not to have time In the examination 
of this curious river, but the primary object of our 
trip was big game rather than scUntlth knowledge I 
did, however, make a sextant reading, Computing the 
approximate location hh 5d-29' N lut 118-25' W long 
Upper Monte lair N J C b Rindbfooh 

The Sugar Beet and the Gasoline Situation 

To the Leiitor of the sountuic American 
lu jour issue of April 29th there was printed an 
article ou Denatured Alcohol ns a Substitute for 
Gasoline by Stanley Pike I wish with your juruils 
slon to make a few comments on this article not in 
the way of criticism, but to supplement it slightly 
I have been very much inteiestod In this question 
of a substitute for gasoline and have Itclleved for 1 
long (lint thut alcohol was the ls»st thing In sight 

y ven aside from the use of alcohol In motors (here art 

so mum ways In which It may he utilized In cooking 
In lighting etc whkh are well known abroad but 
which have not been develop'd lure, that a demand 
is Hure to be created in the near future 
In Mr Tike's artirlo the statement Is made that the 
sugar beet will probably never f*c used ns a source of 
alcohol ltecHUse the American farmer will not go to 
tho trouble of cultivating It Hen T wish to disagree 

a bit I,et mo explain Tt seems to be one thing to 

cultivate lasts fur sugar and quite another to grew 
them for alcohol The sugnr las t Is a fore-ed |roduct 
some four generations of Intensive culture being tiec-e* 
sary to produce the seed Beets grown unde r the 
best clre umstaneos will have a sugar e*onfent of 32 
per cent, or even more but when neglected the Niicnr 
content runs dnwm verv rnphllv The Iteels for sugar 
are planted thickly, then thinned out when they e*unie 
Up, the weeds being removed bv cultivation then when 
the beets are larger weeds must be renamed bv pulling 
them out bv hand Tills Is back breaking work and the 
farmer either hires it done which much reduces his 
profit, or else does the weeding himself which lessons 
Ids enthusiasm for that kiud of a crop Vow If 
are given leas Intensive culture the sugar content will 


run down to be sure but sugar Is not necessary for 
making nlmhol starch will make alcohol Just as well 
and even cellulose will do mil ls»th of these nrt present 
in the low glade be et In inahi nltohol from the tow 
grade boa tequlus a slightly different method of 
proeeshire r \ 1h Ihmn ait muted muter pressure with 
a slight amount of hiiIIui it m Id a im I hod w ( It know n 
to tie potato iihohul in it < in and tin sliueli und lu 
Some extent the mIUiIom will 1„ hvdmh/ul to foim 
glucose w till b on lu in* nt t mn emu in a lm,i 1 amount 
of alcohol than <<>ulci l» obtain'd ft cun the jub * of the 
high gHUlt beet It seems also Unit It lla indunti \ 
vve re etc vriojs d the < 11 II hat Ion of a low grub beet would 
be even easier than tin Miltlvalbm of potato** 

I agree with Mr I’ll o that the re Is no hi tit 1 wav to 
bottle up enciM thin to take it from 11 m miii n 1 i\* 
and I think these rns ( in lu (‘might very profit iblv 
by the loaves of the low oh sugar lari If Mi 
lord 1 h looking for n cheap motor fuel whv not tn a 
few cxjieriments with akohol grown from mignr lints 
rigid there lit the home of tlu sugar la rtf 
Hamilton N \ R B swim 

“Strays" in Wireless Telegraphy 

To the Editoi (>f tlx s k Amfki< an 

I nollecM in a ri n nt Issue of vour pai*r two articles 
which I hive rcml with interest, one is on the subject 
of 4 stinvs ' in wireless work and the other on an 
experiment where a shingle was used on a phonograph 
Us a le piodiuer 

I Imvc cxiurlmcnted with a wlreUss and many other 
Inst imuf uts concciuiiiK Ihe so-called * struvs” I no¬ 
lle ed Unit it was mentioned In thut actlclc that these 
ibtravs had been noticed simultaneously nt two sta 
lions a long distance apart I have found these 
‘strays* stronger In the summer aud on stormy nights 
thun any other time I hnve many times during a 
heavy snow Htorm drawn a stmdv spark or stream of 
tqmrkH from my aerial At other times when the ulr 
was verv char and cold (about zero), and I could not 
hear stHtlc to any extent ordinarily, I could ‘tune 
to” the station at Key VS est and hear much static ” 
I could do this with munv of the stations in the South 
even though they were not working merely by tuning 
to’ tht lr wave-length I concluded that 4 static ” 
storms were lu progress ut these points and that lu 
some manner 1 was enabled to hear these by 1 tuning 
to” tin ir waves n lies tod" from the uerialH 

Ah tu the phonograph oqierlmcnt, 1 have performed 
many Interesting ones with a phonograph record, but 
one of the most Interesting 1 h that of changing the 
Hound vibrations directly to electrical waves Take an 
ordlnuiy telephone transmitter and Holder a phono¬ 
graph medic to the outer shell perjiendhular to the 
tangent of lt*> edge Connect tho tiansmllter up to a 
pair of receivers In the ordinary manner using three 
cells (dry j in si rl< s with the transmitter and primary 
of nn induction coil Connect the phones to the sec 
ondary i^l the needle rest lightly on the record while 
running at ordinary speed, und the mush will be heard 
in tin mslvers us loud ub common and much dearer, 
no diaphragm and horn sound bring heard These can, 
of course he amplified with an audlou or other ampll 
flir and repi oduuri ut a distune? with u 4 loud talker” 
MiJrov, Iud Hijbkbt McIlvaine 

The Federalization of the National Guard 

To the Editor of the Scientific Amehican 
One of the arguments thrown at the underidcxl and 
semi Informed gc mral public by the enemies of reason 
able preparednonK was editorially quoted in the Scien¬ 
tific American of riMcnt dHte i c , the federalization 
of the National Guard a menace to the country 

Before seeing the statement in your columns that the 
fcslc rullzlng of that body was one of the greatest 
dangers that this country now fuccs the writer had 
MupjxiHod the idea mejriv one of tin links In the chain 
with which the Too proud to Fight” jNHiph hoi»e to 
fUBtni the t»o\c of Peace, to the American Un^lo 

The injustice done the members of the organized 
militia by even lice thought of the ik»hhI1>1c gignntlc 
political machine Is incalc ulablc nod cc rtainly does not 
but add to the number of barriers in (hi rough i»ath 
over wldch tbc \ must mods Irnvcl 

The National c^cmrcl Is (om|K»scd of mem, who—in 
placr of ambling along proclaiming to all who will 
listen that 4 one < Itl/< n of the l nited States could 
down at least three of atn othei nation 01 group of 
nations dew« his bit of studring and drilling real 
izlng ns his noisier fellow (eitizen ') cIimh not that 
then must be hti end te> everything even notes of 
protest 

free they Hetuullv believe that a man will) gumption 
enough to stund tin gibes of these iH*r* would leiwer 
his inrsoiml standard or that <tf his organiratiou, to 
beeeime the te n> 1 of a [silitleian’ 

Whats ])iist Is demc wljat the future Imlds none can 
dlneem hut whv not help null tile stars and StrlpcK to 
the must Insteuel eif sjiwlng at tin hulvuriN’ 5 

R M 1) 
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Flf 1 —The wreck of * threo barreled gun blown up with ho grain* of dente amokaloM shotgun powdsr, which easily ocruW have been losdw) by error through a measure set for the standard 
load of " hoik 1 smokeless Fig 2—A freak blowout showing weakness of old style Damascus barrels Oas burst ont In two portions of barrel choosing weaker portions and leaving Intact 
stronger ribbon between. Fig a—Portion of 2d bore barrel blown out through overload In chamber Hg A —Not a pleasant thing to occur when one is holding the gun Fig K—Tbe chamber 
end of a double gun, blowu up by overload Fig* S and 7—Whit happens when an obstruction is In barrel Fig, B Thi breech of a tbrec-barreled gun. blown up by the writer The rend 
log force of the overload of dense shotgun powder blew the 1 flats ' off the heavy frame In addition to blowing the barrel wide open Fig 0—rble barrel was blown up from some unknown 
cause, but unquestionably an overload. What would b«\e happened had bands beta around the torn portion? Fig 10—The heavy breech end of a barrel In which 00 grains dense smokeless 

was fired, appan ntly akin to a d« conation shot also broke off frame and blew hinge portion out of sight 

How Guns Are Blown Up 

Destructive Effects of Overloads of Powder and of Obstructions in the Barrel 

By Edward C. Crossman 


O UT of ten guns that blow up, nine are probably 
shotguns Out of the uiue, eight let go without 
harming anything but the feeling# of the shooter How 
ever, the one chance in ten blowup# for injury to the 
face or the fingers, when taken over the great bulk 
of guus sold annually In America, Is sufficient to make 
worth while some dissemination among the proletariat 
of advice against the things that lead to the wreck of 
what was once a perfectly good gun aud a perfectly 
good left hand 

Ptobably 00 per cent of the guns that blow up are 
bluwu up through obstructions in the barrel Five per 
(ent of tho ten left are blo*u up through errors In 
loading tho cartridge, oftou the error# of the shooter 
himself Shotgun barrel#, through consideration of 
weight and balance, are lightened nearly to paper thin 
no## forward Shotgun powder# are timinrwl to tho 
shorn barrels by In lug made to exert their great pros 
sure in the first 10 lwhes of tho tube, where tlure can 
be lift a fair thhkneH# of metal without prejudicing 
the balance of tin arm Where the chambtr prifwurc 
of the 12 bore gun with normal load may run four long 
tons or In round numbers, #000 lb# p<r aquurc 1n<h, 
at a point two inches from tho breech of the gun tbe 
same prisnuro fude# away to about 400 lbs. at the 
murjsle 

While shotgun barrel# of entirely normal proportion# 
hate laan trhd with gradually tiHreatdiig loads until 
thi pnssurt stiMHl 10 000 lb# i>cr square lmh t or four 
time# any annual piissure ytt the forward section of 
the barrels so tihd riuhed no pnqMirtlonate part of 
the exee## und tlulr struigth nmulned still In doubt 
Thet bulge or hurst runllh from olwlruttlotw, where¬ 
as prodigious overloads t an 1m uuplmed without affect 
Ing them, merily because tm rload# do not greatly mu 
up the pressures will forward In the barrel When 
u charge of shot or a bulb t moving down a gun bar 
rel meets with an obstruction weighty enough to chock 
It# progress, usually the result is a barrel either bulged 
or hurst If the obstruction 1# pushed down to rest 
on the shot or bullet before the shot U fired, there Is 


usually little effect Hence tho rise of the compressed 
air theory a# the explanation for the damage done 
No room between missile and obstruction, no blowup, 
save when the obstruction wa# made very heavy Room 
between them, result either bulge or burst As a 
matter of cold fact of course, the barrel Is far stronger 
at the breech, and so such tests are of little value a# 
not throwing the strain on a part of the barrel weaker 
than that at the said breech However, the same phe¬ 
nomenon was observed in barrels of the same thickness 
throughout, and It liecame evident that to damage the 
barrel, the shot or bullet had to get a running start on 
the obstruction 

Year# ago, British authorities held that the nlr, 
compressed ’twlxt missile and obstruction, did the dam 
age The argument waxed hot, and the great British 
sporting paper, the Flc/rf, set pressure plugs along a 
barrel and apparently determined the fact that tho 
highest pressure fell between missile and obstruction, 
not behind the missile, where the powder gases were 
pushing 

It was probably from this that the silly theory, so 
commonly accepted among shooters, took rise, this, to 
tho effect that if you M sealed M the bore of a gun you 
would blow It up at tho next shot Needles# to say, a 
gun can he sealed with gold beater's akin, with scaling 
wax, or wtih n thin film of mud, not one of the three 
possessing any resistance so far as weight or grip on 
the bore la concerned A thin bridge of snow across 
the muxrlt of a shotgun is held by tbe superstition 
of tbe shooting clan to be sufficient to blow up the gun. 

As a nmtt< r of fm.t, If the tube contains two Inches 
or so of well packed snow from a fall or careless hand* 
ling of tho gun, to the eye the effect Is the same as If 
It were sealed with a thin film of the game substance, 
and the two Inches of packed snow Is quite ample to 
blow up the gum Hence well authenticated Instances 
of a gun bore merely M sealed ” with snow blowing up, 
and the perpetuation of the gray whiskered theory 

In my destructive career I have blown tip many 
guns In the endeavor to see what makes 'em tick, and 


I have taken occasion many times to seal the bore of 
the condemned weapon, preliminary to other doings 
at this auto da fe, and to fire It to see if it would let 
go In no case did the weapon burst or bulge the 
barrel from less than a fair amount of mud or other 
weighty substance, regardless of how carefully the air 
in the bore was segregated from the air outside by a 
careful seal In the case of a service rifle of the Gov¬ 
ernment, the New Springfield, we rammed the muscle 
Into a mud bank until the bore was most assuredly 
sealed, and contained an unknown surplus Into the 
bargain It blew out without harm to the bore Only 
after we rammed it repeatedly Into the mud, sufficiently 
to accumulate an Inch or so of sticky mud, did the 
barrel burst, and then It split from muxzle to breech In 
two neat halves, as If one had sawed them with a hack¬ 
saw 

Millie the barrel Is far stronger at the muscle than 
is the barrel of the shotgun, the pressure also U far 
higher than is that of the shotgun, and the bnllet ar 
rives at the muxsle with the cruising speed of more 
than double the charge from the fowling piece. Dess 
mud would have blown up the shotgun, but not merely 
enough to seal tbe bore In other words, what blows 
up guns Is wetgjftt of obstruction. 

Ballistic engineers believe that guns are blown up 
through a violent wave action of the rushing powder 
gases, suddenly checked at the obstruction, and having 
almost the effect of a wave of detonation. There would 
seem to be a limit to the force than can be exerted by 
the compressed air, while within the strength of the 
gun barrel there Is practically no limit to tbe strength 
of ordinary gunpowders. A single pound of modern 
bulk smokeless shotgun powder has the potential energy 
of foot tons. That is, enough to raise 10 tout a foot. 

Almost without exception a gtm will blow up if It 
faM tts wuerte puahed well Into a pool of water, tturt* 
of oourae, the resistance of tbe water in the barrel a, 
non-compressibls suhstance ******* wattf* Ss 
to that of solid substance fc the trecu*frhtti« 


















W HATEVER basis of comparison 
we adont In estlmatlmr the rela* 


" ▼ we adopt In estimating the rela* 
tiro strength of two navies, it must of 
necessity be arbitrary and more or leas 
Inconclusive In the comparison of the 
German and American navies shown in 
the accompanying drawing* we Illus¬ 
trate, graphically, the comparative 
strength In number of ships, lu number ' 
of guna, and in total gun energy At Tha relath 

best, thl* 1* but a rough and ready 
method, for to judge of the value of 
numbers we should know something of the sice, 
speed, defensive Qualities, fuel capacity, and am 
munition supply of the individual uhljw, the dis¬ 
tribution, arcs of Are, availability to train on either 
beam, and the weight and penetrative power of the 
Individual guns 

To make an exhaustive study of the subject along 
such lines would be beyond the scope of the present 
article, but by way of suggesting what modifications 
of the mere totals given in our drawings would have 
to be made, we draw attention to the fact that although 
the German navy includes 26 completed dreadnoughts 
as against 12 completed in the United States fleet, the 
average displacement of the United States dread 
noughts la 26 per cent greater That is to saj, the 
average displacement of the United States dread 
noughts is 26,626 tons as against only 20,650 tous for 
the German dreadnoughts* 

Now, unless some grave error* have been made in 
her design, a ship that is of 26 per cent greater 
displacement, is presumably 26 per cent more efll 
dent than the smaller ship The excess displace¬ 
ment will appear In a more powerful armament 
or more complete defensive elements such as thicker 
armor, or in both, or it will be seen in a larger 
fuel and ammunition supply, or 
lu a more powerful motive power 
and greater speed Hence we be- 
llsve that ship for ship and date 
for date, our own dreadnoughts are « 
more than a match for the dread 
noughts of the German navy Given 
equally good handling and equal 
gunnery our 11 Pennsylvanias *• and 
“Novadai” should be more than 
a match for any of the German 
dreadnoughts, with the possible ex 
ooption of the throe lntost ships of 
the “©rtats Worth" class. 

On the other hand, we wish to 
dflur particular attention to the fact 
that Germany possesses in her battle- 
cruiser* alone a division of ships 
<*poW* <tf making from 28 to 8ft 

khdttfr vwto be a sore puwle __— 

* JW *#W**^^ of our 

fete* dreadnought Rdotfv* 

Jh ba pwefle* to bring In 
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* 
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The relative lengths show the relative strength of the navies In dreadnoughts, and 
In their guns and gun energy 

the alee, them to action, they could wink any of our Blow and first line 1 
and am insufficiently armed scouts we might send out to find the of the we 

the dla- enemy , they could obtain full information of our move navy whh 

on either ments without the least risk to themselves , and, if they by a good 

er of the elected to sink our merchant ships and raid our coasts, Germai 

they could do so with impunity armor pie 

Ject along In the event that the German fleet brought our own foot tons, 
le present to a general action, their numbers and the possession 12 dreadn 

J1 flout Ion* of a fast battlecruiser wing would rendtr tho outcome is 7 417 7d 

ould have of the action a foregone conclusion—always, of course against tb 

: although assuming that the maneuvering and gunnery were of could opp 

ndnoughts equal quality It Is conceivable that our battle-line of When v 
fleet, tho 12 ships might find itself engaged simultaneously by a dreadnnufl 

as dread line of ten German ships on each beam Ami the six lest we d< 

» saj, the battle-cruisers, by virtue of their high «i>eed, could take our Oongj 

ps dread position ahead of our Une and by steering a xlt *ag we must 

1 tous for course would bo able to concentrate their broadside* noughts tl 

against the head of our line. Thus, at the same time, future Gi 

made in our leading ships would be subjetted to the concentrated ing 80 aru 

t greater fire of the whole 20 shljw of the German fleet, and 0 4 inch gi 

more efll under that tornado of high explosive shell, the head '‘Wlllesba 

displace- of our line would melt awav like a bar of wax before piercers”) 

armament a blow pipe Against th 

is thicker Refertlng again to our Illustrations, it must l>e borne of far gn 
a larger In mind that tho comparisons are made on a scale of foot tons 



Rttativ* efrsagfb of Gorman and United States navies Is pre-dread noughts and 
In tfcstr gma and gun energy, ahown by lengths of guns and afcfca 


length not of mass or bulk Th# 
relative lengths of the ships correspond 
to the relative number of ships in the 
two navies, and so with the guns a* 
to total numbers and their total mtuule 
energy 

The most important element of a 
navy is its dreadnoughts. They form 
the first battle-line and no judicious 
oghts, and admiral will think of pitting his pre- 

dreadnoughts against an enemy** 
dreadnoughts. The winning of this 
first line battle will in all probability mean the winning 
of the war How then do we stand in respect to that 
navy which onlv a decade ago we surpassed in strength 
by a good margin? 

German* possesses 26 dreadnoughts, mounting 262 
armor piercing guns, whose total energy Is 13,226,000 
foot tons, and against this mighty fleet we could oppose 
12 dreadnoughts, mounting 128 guns, whose total energy 
is 7 417 730 foot tons. And let It never be forgotten that 
against the six buttle-crulsers included in that fleet, we 
could oppose not a single one 

When WG come to the second line composed of pre 
dreadnoughts, the comparison is more In our favor, but 
lest we diH*elve ourselves (and it Is to bo hof>ed that 
our Oongressmin will take careful note of the fact) 
we must tarefully lienr in mind that It Is thi dread 
nought* that will decide the naval camjmign* of the 
future German* possesses 20 pre-dreadnoughts, mount 
ing 80 armor piercing guns (though it is doubtful if the 
0 4 inch guns of the ”Kals<r Freiderhh III” and the 
“ \\Ulesbath ’ classes should be called “armor 
piercers”), of a total energy of 1640,000 foot tons 
Against thi se we could opose 22 ships, mounting 06 gun* 
of far gnutor power whose total < uergy is 3,870,545 
foot tons Among tho pro dreadnoughts we have In 
eluded the ‘Michigan” and “South 
t arotluu uIiom small size and low 
sjHHHi shut them out of the dread 
nought clnsH 

Tho guat dlsparit* In the gun 
power of the two pre-d read nought 
fWtH is dui to tho fact that we 
Parted out right l)> mounting heavy 
12 and 1 Un<h guns, whereas the 
<o nnauN f»II Into llu error of mount 
lug light 9 4 ln<h guns in the iMllef 
thut \olmue of fin was of mure value 
than weight of fire 

MoUnes as Fuel 

A GREAT Hawaiian ^ugar company 
has arranged to ship WHRte uio- 
hisses to tho Pu< Ifl* coast where It 
will bo burned «h fuel and compete 

_I with California fuel <11 It would 

seem possible to fi rment this uo- 
{JOg uxi laases into alcohol and manufacture 

pa this product hI a profit. 















556 


SCIENTIFIC AMERICAN 


Ibgr if, 141# 


War Game—XI 

The Defense Agamst a Landing Body 

By Lieut. Guido von Horvath 


T HE principles of Hu ufftiiHhi and the defetmlvo 
tactic* remain the hnim no nmtUr what kind of an 
action la oonHldennl Oik parh will alb nipt to force 
it h will on the otlnr Agulimt thin ptb mpt the set oml 
party ■will off* r Its lard ri slatancc If thin pro\t» to 
l>e BnoftstHfnl the atumd i«utv will undoubted^ under 
take the mum mtUm to wliUh lie haa just seriously 
ohjecttMl this no arts In plain English that “thou 
ahalt do unto Minr in Inlihor what he Intends to do 
unto \ou—hut do it first 

In our present <nse tho main difference rest* In the 
fa< t that new eltniitits uie Introduetd hitherto not 
uumldt rod In our prohlenm 1 hi se m w «lomuitH are 
tin stu and its shore as the Held of action , war i raft, 
whlth repnmnt thi iffcethe und mobile urilllerv 
ftirtcs of the tmtnj and transiMirta whlth currv the 
troops with the Intt ntlon t>f binding thun on the shore 
under tho protutlun of tho guns of thrir tUot Those 
last btiome tho lighting fortes as noon as tin> arc 
lauded But until that moment ttuy remain the most 
vulnerable part of tho em my 

A landing opciuthm in face of a defensive force Is 
one of the most dlllhult problems war tan present 
J*or this very reason whenever a landing la to ho 
attempted this attempt must be under 
taken In groat seertny Kliould eon 
dltloim not iiermit thin, It will depend for 
It* suet ess on the ruses and feints em 
plojed to hide the real purixiso 

Primarily the defense of a coast line U 
tho duty of tho navy So long as our 
own navy Is afloat and ahU to cope with 
tho enemy, the (banco of a hostile land 
lng is very smnll Even If an < noiuj could 
establish Itself on shore, Its eommunlca 
tlou would be In constant danger Its sup 
piles could not bo contlmioun and sooner 
or later the land forces would be forced 
to surrender Therefore the navv must 
bo accounted for before a successful land 
lng can be made 

Now let us consider tho vast const line 
of the United StateB and let us study 
the points which would bo most likely to 
play a part In warding off an enemy 
landing 

It Is but natural that as soon as war is 
declared a coastguard system will be 
established to serve ns a pm nutton 
against surprise The established coast 
defenses must see* to it that commercially 
and strategically Important harbors are 
well guarded by mine fields and where 
necessary, by temporary Held fortlflea 
tions. 

It la safe to presume that any opera 
tlon directed against the coast line will 
threateu some imiH>rtant point A thrust 
against the heart 1 h the first rule of 
strategy but often the Indirect road leads 
to the aim qubker Therefore while a 
demonstration agalust the most lmi>ortant 
point la to be expected the real blow 
might fall at hh altogether different iwlut 
Keeping this In mind, it Is assumed 
that the line of observation along the 
coast will be continuous With the aid 
of scout cruisers naval patrols, aeroplanes and cap¬ 
tive balloons this ought to be a trustworthv line of 
security Hgalnst surprise 

Besides this temporary arrangement, we must re 
memlier the regular laud forces of the Coast Dtfcnso 
These an tin. local military forces assigned to lmpor 
tnnt harlMirs and fortifh atlons 
The mllHary pnparatlous for the successful defense 
of the coast Mm of a country are the fortifications, 
the arraiigi mi ids for rapid troop mov< meats and the 
organisation of forces to iov< r the entire coast line 
The fortlfkatlons Hre either jarmanent establish 
meats or field works em ted for the defeuac of lmpor 
taut points 

tor the transportation of the land forces all the 
available railways and other means by which the de¬ 
fensive troops can be quickly placed at the point of 
need must 1* utilized 

The organIwd ion of forces at strategical points de¬ 
mands a suttklent army to cope with the situation. 

Tlu main defense against harlwr attacks Is the Coast 
Artillery These armaments arc located in permanent 
fortlfleattMM where earth, concrete and steel works are 


used to protect the guns The armament of the per 
mu non t fortifications consists of the first class, Inter 
mediate and the second class guns. The last two 
Unsses are generally rapid fire guns 
Tin first class armament Includes the large caliber 
guns and the raorUrs These are designed to attack 
armored vessels with Ihclr shot and shells and to Uls 
able, destroy or sink these vessels through the high 
explosives which such shells carry The shot Is in 
tended for use against the main armor of a war vowel 
Through its heavier construction it has greater pene¬ 
trating power, and it acta as a mine Shot has no fuse 
but explodes through the sudden force of Impact 
against the Hrwor plate 

The Intermediate class consists of guns from 4 
in<h to 0 Inch caliber Their puriamo Is the pro¬ 
tection of the mine fields and the attack of unarmored 
boats. 

The secondary armament Is the 3-lnch gun, and on 
account of its mobility is of the greatest importance. 
Besides the guns aud ammunition necessary for 
efficient <*oast defeusc, the fire control power and light 
equipments, tho wireless and signal communications 
are of great importance. 


Gunnery In our days is a highly developed, scientific 
engineering feat, which demands the highest training 
In l>oth men aud officers. 

The groups of guns placed In certain fortifications 
or their parts are known as 44 batteries. 14 Several bat 
terles, seldom more than three or four, are placed ta 
the ooutrul of one officer and are designated as 44 fire 
commands ” 

We have here given an introduction to the new ele¬ 
ments of warfare We can therefore work out a prob¬ 
lem of defense against au attempted landing by the 

enemy 

CUnaftl Situation 
July 15,1*- 

After an indecisive naval engagement In tit* north, 
the Bed fleet withdrew toward Its bos* The Blue 
fleet, by scout cruisers and aeroplane*, has ascertained 
the fact that the badly damaged cruisers of the ** Alex 
under” class have reached pent and remained there, 
but that the first battle squadron of Admiral A, with 
the dreadnought "AtWiles,” haflng coaled and pro¬ 
visioned, steamed sway toward the northwest, and 


has been in wireless communication with a northern 
fleet, the strength of which was at that time un¬ 
known 

The Blue fleet, consisting of the 4th squadron under 
Rear Admiral RA, put In at the Sullivan Bay coaling 
station and, having placed the "Ictaarlan" into dry- 
dock, received the news that the 2nd squadron, with 
two dreadnoughts, was moving south to establish com 
raunlcation*. 

On the 10th of July, 19 —, the Blue scout cruiser 
” \ Irgo Intercepted a wireless message from the Red 
fleet, which Indicated that Admiral A’s squadron Right 
ed the northern Red fleet and that the fleets in a com 
hlncd route ere ahead toward Sulllvun Bay That same 
day an aerial scout of the Blues, flying at great oltl 
tude, sighted this combined fleet and returned with the 
report that the Red fleet was accompanied by trans 
ports 

That same day, at noon, the northern Blue squadron 
dropped am bor in Sullivan Bay 

In the afternoon, through another aerial recon 
nalssanee, from the 4th squadron s fast cruiser 
“Menelaua ' the wireless report repeated tho news 
above given. W hereupon Admiral XA, command¬ 
ing the entire Blue fleet, Issued orders 
to steam against the oncoming Red 
fleet 

At T I'M the Blue squadron sighted 
the Red fleet in battle line A combat 
at long range followed Tlu? Red fleet 
suddenly gave way turned north, draw 
lug the Blue fleet in Its wake 
The approaching night ended the long 
range encounter and the Red fleet 
steamed out of sight of the Blues 
Nehaminy Bay Is located 02 miles south 
of Hie Sullivan Bay uaval station, and fit 
In direct connection with the Capitol, 
via the Hatfield and Alpine Railroad 
Considering the Importance of the chan 
nel and the deep harbor of Hatfield at 
the outbreak of the war, two batter left 
were ereUed for its protection. 

In Pottstown a detachment, consisting 
of the 0th Infantry Brigade with two bat 
terles of field artillery, one squadron of 
cavalry and one battalion of Engineers, 
has been concentrated for coast defense 
service 

The mining of the channels has been 
ordered but not yet carried out 
One gunboat of the “ Hawk " type, with 
(wo torpedo boats and a submarine of the 
second class, were detailed for service In 
Nehaminy Bay 

On tho 17th of July 19—, the Red fleet 
was sighted 150 miles north of Sullivan 
Bay, and another naval battle ensued at 
10 SO A.M, in which swift cruisers only 
of the Red forces took part, drawing 
the Blue forces still farther north 
At 11 45 the Blue observation post at 
Thompson's Island reported the approach 
of a fleet, steaming east 
At 12 90 the fleet came Into sight and 
its identity was established. The ap¬ 
proaching enemy fleet consisted of one 
battle cruiser, a torpedo boat flotilla and three Urge 
transports. 

From consideration of the course. It became evident 
to the observing station that the enemy fleet was 
headed toward Nehaminy Bay The following tele¬ 
phonic report wtes sent to General G, commander at 
Pottstown. 

44 An enemy fleet, consisting of one battle cruiser, a 
flotilla of 7 torpedo boats and transports of 4,000 
tons each, steamed into sight at 12 90 PM. Their 
course indicates the intention of entering Nehaminy 
Bay” 

From these observations and reports it seems prob¬ 
able that the maneuvers of the Red fleet were de¬ 
signed to draw the Blue fleet away and thus give an 
opportunity for smaller scattered landtag parties to 
gain a foothold on the Blue shore. 

General G at Pottstown, having received the report, 
according to prearranged piano, which were wmtted 
out for the defense of Nehaminy Boy, issues t he fol¬ 
lowing orders 

“Fottstown, July 17th, 1 PJC, l*-r 
** A small enemy fleet wttb t transports is steaming 



Salt at MIW 

May of Nehaminy Bay and vicinity 
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toward Tbompeon’t Island, apparently with the inteu- 
ttott of entering Nebamtny Bay awl landing forces on 
out shore. 

** To prevent this landing, the detachment will march 
Immediately to a point one mile north of the railway 
bridge crossing lower Nehnmtny River 
“The cavalry, with one battery as advance guard, 
via temporary bridge alongside Hattleld Railroad will 
occupy Sherwood Hill and patrol the shore north nnd 
Bofeh for 25 miles 

“Fifth Regiment of Infantry will follow ImmediateIv 
and take poaltlou in readiness Ivehind Sherwood Hill 
Second Battery will march with this regionut The 
dth Regiment will camp along railway and prtjmrt 
for immediate embarkment Engineer Battalion will 
entrain In first train for Immediate departure Fifth 
Regiment to supply flank guards 2 miles north ami 
south of Sherwood Hill 

** Communication between the defensive shore line 
and headquarters will be established by the cavalr>, 
and Colonel C will Immediately put himself In com 
munlcatlon with Coast Signal stations and the Fire 
Command at Sherwood Hill 
“The ammunition and supply trains will follow the 
regiment on the Wyola road 
“ I shall remain with the advance guard 

“ (Signed) General G 
“Commttnder of Pottstown Coast 
Guard Detachment" 

Naval Developments 

When the Blue observation station on Thompson s 
Island sighted the Red Navy and tramqKirtH, the Red 
torpedo boats, in fan formation, slowly proceeded to* 
ward the northern entrance of the hay, followed by the 
cruiser and the transports 
The Blue naval forces at that moment were In the 
following position The gunboat “Eagle" was at 
anchor behind Thompson’s Island, the torpedo boat 
“Sphinx" was 0 miles north of King's Lighthouse, 
steaming south, the sister boat “ Isis/ 2 miles south, 
homeward bound The F 2, a mile west of Thompson's 
Island, after a signal exchange with tho observation 
station, submerged In a westerly direction 

At 1 28 PU tho “Isis" reached the cover of the 
Island and dropped anchor 200 yards south of the 
“ Eagle M 

At 1 85 the enemy cruiser final a shell at the ap* 
preaching “ Sphinx " The range was fur 
too short, and the “Sphinx," with decks 
cleared for action, keeping close to short* 
sped full steam ahead Five minutes 
later another shot fell closer At 1 46 
F.M the range was fairly well estab 
llshod by the Red cruiser The “ Sphinx ” 
slowed down and steamed slightly sea 
ward. The next shells fell ahead 
At 1 55 the “ Sphinx ” took full spcod 
and In five minutes turned the point at 
King s Lighthouse and, untouched, en¬ 
tered the bay 

The next fire action on the enemy’s 
part was at 2 10, a shell dropped Into 
the bay, but the Bluej paid no attention 
either from the shore or from the gunboat 
behind Thompson’s Island 
At 2 40 the enemy torpedo boats ou 
both ends of their line dashed forward, 
one headed for the northern, the other for 
the southern entrance of the bay Five 
minutes later the “Eagle” opened fire 
upon the nearest torpedo boat—the sec¬ 
ond shell was a hit and the southern Red 
torpedo boat was disabled The “ Eagle ’’ 
then steamed slowly up and down behind 
tho Island, firing at Intervals. When a 
second torpedo boat was hit the battle 
cruiser steamed forward and a random 
■hot fell on the “Eagle’s" deck, causing 
serious damage. 

Utilising the lull In the situation, the 
Red cruiser boldly dashed forward, and 
ten minutes later reached the entrance fit 
King's Point At almost the same time 
the first transport was torpedoed by the 
Blue submarine, but the effect of the ex 
plosion was not Immediately felt With 
the Intention of beaching the sinking 
boat. It was sent forward at full speed 
toward the shallow waters near the isl¬ 
and. Two torpedo boats stood by 
Hie Red battle cruiser, instead of keep* 
taf its coarse toward Mutpliy’s Point, 
turned dose Inshore, when the bidden 
Blue Coast battery from Wyola Hill 
opened drty 

Owing to the small caliber of the coast 
battery. Re guns were tilenoed in 30 min 
tttefi. «' 

' H 1 \Qpn*»M as peg* M*> 


Gam That Protect Crops from the Ravages 
of Hailstorm, 

HILE the guns of the European armies are thun 
dering Incessantly on inanj battlefields iu their 
mission of killing men and destroying man s workH, the 



Placing powder charges in the brass shells for the 
anti-hailstorm gun 


grape cultivators of France, in their turn, ore using 
artillery to good advantage But theirs is not destruc 
tive artillery they are using guns only to protect their 
* 'vineyards against (he destructive effects of hailstorms, 
which are not infrequent In the grni>e growing dlstrh ts 
Anti hailstorm guns cannot Ik* said to lie novelties 


In the strictest smso 0 f the word, for thev date back 
to lspd vhen nil Austilnu mimed stligtr who had had 
fln opportunity of wltniNslng tin do natation causinl by 
hailstorms t ui li \ t ni In n i tain dNtrh ts of his countrv, 
conceived tin Idea of firing a uiiiiimi shot at tin t loutU 
charged with hail usli^ „n ntill«i> pits c of Sian ial 
design Nllcgi r It to n. ,1 Hmt ti* a h muH of m tilli rv fir. f 
diret tod ugalust tin < baids tin ihrnilf in*d stoim moved 
else vbeii la foii Inn si in,* thus 1tin < rops 
hi the hnmodUite vhlotn it tin noil lutlKiurin artDli rv 

A short time 1 nt c i ^1 m II u l < \|h i inn nt*, v* k ui nival 
out In Itah followed soon iftti hv the iutn.ilin tlon 
of this method of piotulinu guilt, vims md ..m d 
t to jh In F ranee Til tin hit it r t on til rv I In ns. u f ant i 
hailstorm guns lms hint idinded uni 11 tod n ii l tl 
general use, prim Ipiilh Jn tin Borduvui, ltmir^ogni, 
and ( humpngno rigions 

A repnsentatlvt t\|n of the nntl hnUstoim nmnon Is 
tomjHiNisl nf four main mi mix j s First » tilpod uJdrti 
serve s to support tin uirlildgi m< i hanKm m < oud n 
hmt U loud lug nice lmnlsin which rmlns tho earn ldt,e 
and explodes U hv mums of a striking or firing pin 
third, a smokestaik or fimm 1 which Is a < ontluunlinn 
of the brc'fH h loading number and w r\o us an outlet 
for (he gases, ami fourth a shut of Iron measuring 
three* to four meters (P to 12 feet) long, surmounting 
the cannon and passing through the roof of the shed 
that serves as a shelter for tho cannon and its op- 

cratoi k 

Following the dlstluirge of the cannon, there escapes 
from the stack or funnel a whirling shaft of air which, 
acvordlng to a French authority M \crmortt brings 
ulmut certain cIihivk^ In the ntmosphen The ton 
deiistttion produc chI h\ the dls. barge niodlflcH the un 
stable tleitileal state of the hailstones that (ompoue 
tlie i hauls most feared by the ngrli tilt ui iMts \\ hatever 
niav he tin merit of tin w< thwric s offc reel in cvplunatlou 
of the at tiou of anti hailstorm cannon the fact re 
mains (hilt this odd artllhrv is serving its purpose well 

The Preparation of Frozen and Dried Eggs 

T ill frozen and dried (gg Imlustiv dec lines a new 
publication of the Ihpurtinent of Agriculture, Is a 
permanent one laH*ause It meets u distinct economic 
need Many eggs which could not stand long shipments 
ma> lie preserved ns wholesome food hv freeing them 
out of the shell or by doing In the 1 m ginning how 
ever, there was n natural popular prejudice against 
the business, wlihh whs Increased by 
the ignorance and e»r< tissues* of some 
of the pioneers It was under these 
conditions that the Department of Agrl 
culture undertook a studj of the prob¬ 
lem in order to ln> the gioundwork for a 
Hclentiflc preparation of an extremely per 
Ishahle produit Some of the n suits of 
this studj have just been published In a 
piofesslounl pa]K*r, Bulletin No 224 “A 
Study of the Preparation of F roxen and 
Dried Fggs in the Producing Section." 

The eggs commonlj used by roputnble 
firms for breaking are small or undersized 
i Mgs and dirty, cracked, or shrunken egg* 
To tin trade these are know n as 'second* ' 
Tln> arc not to Ik* confused with eggs that 
an unfit for human use su< h a** the classes 
known as black, white mixed and sour 
rots green whites eggs with shak >olks, 
uiUHty uud mold> eggs IiKmhI rings, (tc 
These should be rejected entirely or else 
used for tunning puriKises oulv F gg« with 
a bud odor should he rejti ted absolutely 
Careful candling before the eggs go to 
tin breaking room Is om of the principal 
iKilnts uism Hu luijjortahci of whhh the 
new bulletin Insists Careful candling la 
not only ms-csHarj to prevent the vise of 
unfit cgM* but It will also prevent the 
waste of a niimhi r of jxrfectlv gissl eggs 
whhh ml^ht ollurwlst 1m r<J<ited In 
order to insuri that tin are will 

c at idled tin bulb tin rc < omun nds wane 
system by whhh the work of the Individual 
candUi nm\ hi thiskul ] cgs that it Is 
found dlllh ult to grade should be set Hshle 
by tin riMulnr eandh rs foi examination 
hv an c\jh 1 1 1 in Un rmort, tin 

whould 1m gradisl again whm out of the 
sin II for certain kinds of hifmtkxi can 
only 1 h detested whin tin thavo !>ein 
broken hi n gradhiM < ml,s out of the 
shill onl\ two giadiis should la* rt^og 
]il7is|—L hmI uud tJiiunrs i^gs 

r l hi priwtuc tlon of fi o7c n and di led eggs 
is primarily an lndiistiv foi the i ggj.ro 
during ftu Hons Mam that now 

nacli the* large coiisumliiM markets in a 
totnllv unfit condition could 1 m* aaved and 
a large i*>rtlon of the annual waste el Ira 
iuatod If they wero trtate*! In time 



A typical anti-hailstorm g*a osed to protect crops In Franco It consist* of a 
brooch-JaadUf tnochaslsm, a tripod, and a large Amnel which paosea 
out throogh the rsof of the shelter 
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Inventions New and Interesting 

Simple Patent Law, Patent Office News; Notes on Trademarks 



Recent Improvements In the Transmission of Uk* absolute aero of temperature, and the introduction 

Steam Through Underground Conduits of vacuum jacketed flaska for the storage of liquid 

W ITHIN recent >earn there has beou a tenchncy In gases—the Dewar flasks which were the forerunners 

leading (itleu to replace Individual heating plants of the vacuum bottles of everyday use—has been 

with ('entrnl in>wer Htationw from which heat ami jwwer (‘ouductlng a scries of remarkable experiments with 

can be supplied to a large 
group of buildings In many 
luKtanccs tin hi ctntrtil 
stations Ulntillmh the bent io 
a lminln r of LoimunicrB bv 
menus uf hot wuter or steam 
passing through conduits 
laid beneath the stieots, 
much lu the same manner as 
the supply lug of water nml 
gas But there is this dim r 
wire, however that in the In 
atanco of either hot water or 
steam the problem of couvi v 
Jng the heat Involves a num 
her of additional problems 
promluent among them the 
provision for expansion and 
contraction of the pipes and 
the maximum of Insulation In 
order to minimize th« loss of 
heat Incurred In conveying the 
hot water or steaui for any 
distance 

A Southern manufacturer 
of clay sewer pipes has lately 
evolved Improved forms of 
conduit and supports for the 
proper Installation of steura 
or hot water pipes beneath 
Streets In (hies, or under 
ground In country districts 
and In connecting various A conduit for the conveyance of steam, showing the A soap bubble blov 

buildings of a factory group expansion compensating supports which burst only 

For the sake of clarity, the 

conduit he has developed will be considered as consist soap bubbles at the Boyal Institution of London 
ing of two main members, the conduit proper and the Unlike the ordinary soap bubbles whose life is rated 
supports within the conduit, which hold the steam or in seconds or possibly in minutes, the soap bubbles pro- 

hot water piping duced by Dewar last for several weeks or months In a 

The conduit is made and shipped in complete sections discourse on • Problems In Capillarity *' It was deslr 
the same as sewer pipe, but the sections are provided able to use the thinnest possible membrane, for which 

with open, dipplug scores on the inside and outside at purpose * black ” soap film was selected By the term 

two points diametrically opposite The _ 

sections still Intact are distributed along 
ths conduit trench and then rattled Into 
halves with a hammer Along and be- ^ 

Death the outside scores is a joint shelf /7 

for the retention of cement when as 

sembllng the companion halves, after ,—Wf! 

the lower part has been laid and the J ..| 

heating pipe put In place upon the sup 4 'X *} 1 . . . t+m 

porta For identifying the eomiwnlon j \X 7 [liv 

halves, suitable means of marking them *V i /f 

are employed ( /\ 

On all but very small pipes the sup- Cr _' 

ports are placed 10 feet apart This 

introduces either three or four inter lj ' NS?-* 

mediate noctUuiH have no 

holding pljK* Hupt>orts l>etwecn 

supporting hah tloiiH The nund>er ^J" 

Intermediate ham tlons dei« nd« ^ 

whether the sections nr< or 

lu length, or whether the pipe Is so small J 

as to requite the supports to he less than 
10 feet apnrt to prevent sagging 

The support sections of conduit are I I 

provided with two interior right angled i I 1 II 

longitudinal rlhH In the lower half that I I 

Is to sar, In the half earning the Joint * I 

shehos Tlu upptr fares of these ribs ] I Bl 

are in tin same plane the other fares I mL\ I 

are pniHllel—Mainline vertical when the * , + ^3 I 

upjier fates an hul—and the ribs are / \ i S3 I 

far enough apt*i Mo ^iv* an amph roller n. ~~ -* m 

base to eaftlj auppint the nlzes of plpt ^ v I^F 

to Im- runted Tin HM are placed at a ^sNv *50 Bl BHBI 

height which, added to th< height uf n\ 'jj 

fonled bv the support holds the pipe tTy 

far enough ubmt tin bottom 

( i nnclttdrd on /j< tjc &tM) \7 ^BBHHHBBiffBMB 

Soap Bubbles That Last for Months ___ ^ __ 

S IR JAMFS Pr\\AU, the famous The danoaatrailaf machine wed dsrias tfc* Pwtau tnfrtagoMMrt salt 
scientist whose name ha a Ikh*h (.IohpI} the dost sctlos of the wedstacMts, sad a dUcruTof he epee 

u«oaat«l with work un the 11., u, fuotlou UKtf? &SSS$ 

of ehi so-called iarmamut gnsea, re ripest or of fh* aaebtn# *Hdt* tmn* 4 videwlM or vwtfc*Uy,^€ nre iMMsi 

s«*r<hM at temperature* approaching ™ diD *' 



A soap bubbta blown by Sir Janies Dewar* 
which burst only alter five weeks* time 


soap bubbles at the Boyal Institution of Ix)ndon 
Unlike the ordinary Boap bubbles whose life is rated 
In seconds or possibly In minutes, the soap bubbles pro¬ 
duced by Dewar last for several weeks or monthM In a 
discourse on • Problems In Capillarity ” It was deslr 
able to use the thinnest possible membrane, for which 
purpose * blaik ” soap film was selected By the term 


The demoortratiitf machine used during the Pertman tn/ttettfiesrt m ft to flhwtmte 
the dual action of the wedgingMts* and n dUgmmeftts operate 

*lhls devlci 1 b u"#d h» Mr l^rlnmn to ix«»rt fore# rsdlsUy snd l*tif»llyj»th U sXpsndlfit thl 
rtm ou the wheel ana la locking It tetorsiiT to prevssf tnspUc«m«Di Sto mSttse Whstbrf tht 
operttor of fh* machine efidee fntm» 4 rtoewl w « vettfeiBy, fpe tisifSmgm sas^P 


reading, thareby Indicating that dr liberate «fortIn si 
meuber a force of Identical bsmui u| a 


u black " it Is not meant that the film is black In colgr; 
quite to the contrary, it la perfectly transparent, al¬ 
though It appears black in reflected light The ques¬ 
tion arose whether soap bubbles were Intrinsically un¬ 
stable or whether they merely collapsed because of con 
tamlnathm by either the 
liquid use^ or the air By 
way of answer Dewar placed 
a belt Jar 9 Inches In diameter 
on the lecture table, and near 
the bottom of the Jar placed a 
“ black ” soap film to form a 
perfect hoHsontal partition 
A bubble was then blown In¬ 
side the bell Jar 
On Friday evening, Kerch 
24th, after a record career of 
more than five weeks, the 
soap bubble burst It had 
been on exhibition at tfae 
laboratory of tbe Institution 
and attracted a large number 
of visitors. It Is believed that 
the bubble would have lasted 
for a much longer period had 
It not been for the vibration 
of the laboratory engines pro¬ 
ducing liquid air Dewar has 
blown other soap bubbles 
which have had umunal life 

How an Inventor Socceaa- 
ftafly Conducted an 
Infringement Suit 

T HE Anal adjudication of 
the Perlman patent cover¬ 
ing a demountable rim Is en- 
by Sir James Dewar* couragingly Illustrative of the 
ter five weeks* time present trend of the bench. 

The patent was originally 
filed on May 21st, 1006, and was continued by a sub¬ 
sequent application made on the 29th of the month 
following The patent was granted only after nearly 
seven years of argument and reargument in ths United 
States Patent Office and the United States Circuit Court 
of Appeals of the District of Columbia, and Anally 
iHsued on the 4th of February, 1918, It took that period 

_ for the inventor, Louts H Perlman, and 

his attorneys to enlighten the official 
mind and satisfactorily to demonstrate 
***£fr\ that certain seemingly simple structural 
yY features were capable of producing novel 
/f mechanical effects The puzzling aspect 

// of the matter is the involved commercial 

y # conditions arising from the fact that 

* ’ many thousands of demountable rima for 

automobile wheels were In service be- 
„ fore Mr Perlman’s patent Issued In 1918. 

y Millions of dollars were actually In 

rested in tbe manufacturing plants tn- 

r gaged In turning out these up-to-date 
aidB to convenience and pleasurable 
touring 

When Mr Perlman's patent issued 
three years ago, be found that he had 
a hard road commercially ahead of him 
even though the courts had sustained 
the originality and the priority of his 
Invention In all particulars Legally, he 
had a controlling patent, but even so he 
had to fight to win the fruits otf his 
Ingenuity Therefore, he sued tbs 
biggest concern engaged In the menu 
faeture of demountable rims 8ptt 
Entered In October of 1919, and not Amu 
the 8th of March of the presn^ear 
did the courts finally uphold thdroaten 
tee ard issue anMnJunctUm fimpt the 
Infringer The long-drawn-out woueeu* 
tion of the patent in the UnltojTStates 
Patent Office and the protract*# contest 
in the Federal Courts cost Uft inveptor 
heavily, hut he wis couriered that he 
would win In the end, «Sj therefore 
made sacrifices and hatt% oft un¬ 
daunted. 

- From a technical standpolotta* OQtt- 

> flbwtrats duct of ths suit, especially in 11 oo* 
eluding stages, has ten bothitemlJ^ 
l S5tb2 tb* tateatW because O* tbe gUtet 

fiEs# 

WmMw*. 


"tfiVSR 











"When you think of Asbestos you think of 

John S'Manville 

—because Johns-Manville is built on Asbestos—because Asbestos owes its 
present far-reaching development to the research and effort of this nationally 
known concern 

Today, through Johns-Manville, this wonderful mineral with its unique fire¬ 
proof, time-resistant, insulating properties, has become an important factor in 
building materials, electrical devices and power plant specialties It has been 
powdered, twisted, spun and even woven into textiles and fabrics In the 
theatre curtain that makes the public’s pleasure safe—in the fire-resistant roof 
that everywhere protects modest homes and mammoth buildings—in industry 
where it has become indispensable, Johns-Manville Asbestos is recognized as 
the mineral of many marvels It is destined to serve as an even greater utility 
through the ceaseless effort of this institution. 

* JOHNS-MANVILLE ASBESTOS PRODUCTS INCLUDE 


Brake Block* 
Cloth 
Oothtag 
Cloth Betts 
Coed 


Electric Insulation Fumsee Cement* 


Ebony Wood 

Felts 

Fibre 

Filtering Film* 
Flat Iron Rests 


Fin** (Noark) 

High Temperature Cement* 
Incandesoent Lamp Thread 
Lead Joint Runner 
Lumber 


Mill Board 

Moving Picture Booths 
Packings (Steam air water 
end ammonia ) 

Paper 

Pip# Covering 


Pump Valves 
Roofings (Built up, Reedy 
Corrugated and Shingles) 
Ropes 

Smoke Jacks 
Stove Lining 


Table Coven 
Telephone Blankets 
Theatre Curtains 
Transits Wc*>d 
Twine 
Ventilator* 


10 Factories 


Write for general catalog covering these products in detail Address nearest J M Branch 

H. W. JOHNS-MANVILLE CO. 


53 Branches 


Cincinnati 

Cleveland 

g^nbu* 


Galveston Indiana poUs Memphis 

Havana Kansas City Milwaukee 

i&sr a&iGi" w 


Newark Philadelphia St Louis San Francisco Tulsa 

New Orleans Pittsburgh St Paul Seattle Washington 

New York Portland Salt Lake City Syracuse Wilkes Bar re 

Omaha Rochester San Diego Toledo Youngstown 


THE CANADIAN K. W JOHNS-MANVILLE CO LIMITED, Toronto Montreal. Winnipeg Vancouver 




'Ikww'*;. -c.: '■ .>c.' w-.-v.vew* 
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SCIENTIFIC AMERICAN 
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RECENTLY PATENTED INVENTIONS 

I Ik se columns are open to all patentees The 
imtloH are lomrled by special arrangement 
with thi iimntora T< m* on npplliatlon to 
the \ lvi ritalng Department of the SciKKTiri* 

AULUK AN 


Pertaining to Apparel 

llonK AND KID h It Til WN Jn care 
of J S lurkln, Hrt b 5«th Ht, New York 
N ^ HiU Invi ntlon tin* for It-* olijtxt to 
prm lit© a honk and i vt which may hi looked 
bj puahlng the hook within the ©yi and which 
Kill not unloi k until tin hook 1 h deprone* (I 
hv r tonguu which ixttndM tin ri from the 
hook uml cy<* hi In*, \er> alinpli In iniintrui tlon 
and without c imIm whlih might Imihiih <u 
tangl'd In thi material to wlilih the hook and 
e3o art. hi Lurul 

button RmmOTon—w m barnw, 

dNl fri im ut hl IhtHti n Mohh I ho imiNtrui 
IJnu In this amo is minpttil to (It oier n hut 
ton and pint h the retaining no mbt r tin n for 
or the button lt*« If us ihulnd ho hn to protect 
the button agulnut acUd' ulul breakage Tbo 



BUTTON MIOTEllOtl 

Invention provided a protector for buttons 
foruml with h Hint mi rglng Into a recess whlih 
accomodated a button th© protector 1 m Ing 
adapted to prevaut the act Idcutal hrcnklng of 
the button when beating a ganm nt tarrying 
the button 

HOHK BUPIOUTER.—C J Haubix, 368 W 
50th 8t, New York, N 1 The object of this 
Invention la the provision of a new and lm 
proved hose supporter arrungi d to set urely 
grip the hose without danger of baring the 
same utid to allow of conveniently engaging 
the supporter with the hose or disengaging It 
therefrom 

COLLAPSIBLE GARMENT DANGER AND 
C0LI*APHIHIK BRUSH fHLRFiOR —W M 
HTIEURITS, 465 Jamaica \\e, Astoria L. I 
New York, N Y The Invention provides a 
construction wherein tin liuugi r U tolJapslble 
or foldable and the brush is llkiwis© lullaps 
Ible or foldable It pro*Ides a < oiixtrui tlon 
which may Iw easily and quickly folded to 
every spaoe whereby the eaiuo la adapted to 
easily fit In the pocket of an ordinary coat. 

BUTTONHOLE.—A I John won care of 
The Pacific Knitting Mills Inc, DM Jackson 
Ht, Beattie, Wash This Invention provides a 
buttonhole that will permanently matntuln its 
form and original sis© during the life of the 
garment and which In leartlculnrly adapted for 
use In knitted goods or other fabric* which are 
In themselves subject to stretching uml afford 
a relatively unstable foundation for the ntltchis 
comprising the buttonhole 

Psrtalabtg to Aviation 

HOVERING FLIGHT AEROPLANE H\H 
THM—J McttMir, 4400 Franklin A\e, 1 Dll 
adelpbla Pa This Inventor provide* an aero¬ 
plane system comprising a platform for sup 
porting passengers this platform being bus 
pended from turuplamri flying In the sir and 
having such movement relativity to iacb other 
and to the earth as to enable the platform 
to hover In the air By this means paaseng' rs 
supimrted by the platform are maintained If 
desired at a partbula point for a long time 
QMtriMl tXvIoes 

SOLENOID tOWli 1!—L Gbnoknhach 
< are of Shore Instrument Mfg Co, 555 W 
_Jud Ht New \ork N Y The Invention 
rolHt< s to an electro inagm tlcally operated 
hw Itch and more partimla rl v to solenoids 
of the Ironclad t/pi It tdniplifiea and lm 
proves the operation of thn devices referred to 
no as to be reliable and eflhlvnt In ukc and 
so th signed that the housing In which thi 
solenoid 1* mounted may bo made of sheet 
metal 

ADVFRTIBINO DFVICK AND THE LIKE , 
—H K Hakkim lark Mansions Knights 
bridge lamdon England itie present Invon 
tlon relatts to imam* by which an apparatus 
whUh Is termed a aebetor and which Is 
provided In connection with «ach frame or the 
like nt the exhibiting statlou In act according 
to rcqulmih iits in such a way that whin th* 
baud or otlnr equivalent ilivkc In Un frann 
is set In motion or phased it is nutonmtUalh 
stopped by th© hv hi ting apparatus whin It 
iumis Into the proper pcsltion for inhibiting 
the required lit Ur* numeral di vice or th< 
like 

rttport and guard ion thk 

rilONL VI llttH—G W Wru ti Di corah 
Iowa In tbo present patent the ln\* ntlon 
n latrs to means for th© support and pro 
fiction of telephone wires crossing unihr 
high voltage oloctrlt transmission lines the 
purpose being to prevent Hu brokm high volt 
age wires from making contact with the tele¬ 
phone wires 

Of Imtor—I to Karmen 

PEA THRBHUKIl AND HARVESTER —G 
F 1 ‘HITCHa*d Elisabeth City, S C This 
thresher and iurveater Is of the type of ma 
< him an example of which forms tin subject 
of I ulted States Utters Patent, No. 1 117 904 
formerly granted to Mr Pritchard The prime 


object of the present Invention Is to improve; 
threshers of the Indicated character, partic 
ularly with reference to the simplicity and 
t (fidelity >f the beating or threshing means 
and the situating means therefor 

8ILO BLOCK—L McNutt, 28 S Walnut 
Rt Bnull Ind This improvement provides a 
construi tlon of hlock of plastic material capa 
bit of hnrd<nliq£ and a method of reinforcing 
tin Individual blot ks and locking thorn to 
gi tin r hi Hiipi r]>oscd courses to form a ctr 
tulnr wall < iipaldo of resisting any reasonable 
i ApnDHhm HtreNH 

GRAIN RUh \* SHOCKER.—J P Hiebbbt, 
Route i, Box KMJ, HlUaboro, Kan Tho device 
muy In? attai hed to a grain mowing and bind 
Ing mm him ho ha to travel then with and to 
revelvi the sheaves of bound grain an tho an 
illHihnrgMl by the binder Cnrrlers inrrv th© 
phiaviM of grain rtarwurdly oud deponlt them 
(1 >*« h logtihtr thus form lug the shock Thi 
mirbrs nr© opi rnlinl from the driving much 
nn 1 him of tho mowing and binding mat bine 
Of ficacral Interval 

8FLF LEVI-UNO BFRTU — R II Hahhan 
B ox 194, Chester, Yt This Invention relates 
gt nerally to lierth* for uwe on ship board nod 
more particularly to a self leveling berth the 
objut being to provide a berth haring n rt l 
ativily short swinging movimfnt as (ompnr^l 
to that of th© ndjn<int tilting rir Mwlngtng 
part* and having in addition tin n to a lateral 
ly tilting movement bj which It Is malnlalued 
La a level position at all times. 

TOOTH BRUSH HOLDER —G Lur dt, 100 
H Warren Rt , Madison Win This invention 
provides a tooth brush bolder having wall* 
and a mver which i xtenria beyond the walls 
but thus not contm t thirewlth ut nil points 
so that there mny lie a circulation of air 
within the bolder to dry the tooth brush* s 
which am insert* d nt thn open bottom of till 
holder, and are supported on a rack within the 
holder 

FILTERING PRESS —0 Baowir 84 W 
3Trd Rt It 44 \ ML A, Bayonne N J 
Id this case the Invention has reference to 



riLTKBlNQ PKBSB 

filtering presses snd relate* more particularly 
to a press whereby wax can b© separated from 
mineral oils The ohJe< t of tbi Invention la 
th© provision of a simple strong inexpensive, 
and efficient filtering presa whereby wax can 
mi pern ted from oil conttDUOCMly, and not 
periodically ns Is don© now 

BARRFL FOR SHOTGUNS AND R1FTES 
—F B Wahnkk 00 Chamber* St., Nt.w York 
N \ The object her© is to provide a new 
and improved harrel for shotguns and rifles 
which la highly ornamental In appearance la 
not liable to become pilled through the action 
of nitric or other acids incident to the uae of 
smokelcsM or nltro powders In the shells fired 
by the gun or rifle 

COPT 1IOLDFR —J McNAHAHA 150 Nai 
hbu Rt New \ork N Y Tho nbji ct of the 
Invention Is to provide a new and improved 
copy holder for the uso of stenographer* and 
other persona, and arranged to permit Its use 



on a table desk or other support with a 
view to hold a note book or other copy In a 
position desired by thi copyist for conveniently 
copying the matter from the copy 

EMERY WHFKL RF8T —R E. HOUGHTON 
and M J Hanuon, (. Uftondal©, Mass This in 
veDtlon relates to em©ry wheel rest*, and the 
object thereof Is to prevent Uu Jamming of the 
tool between the rest and the wheel, which 



XUgfiX WHEEL BEST 


causes the breakage of the emery wheal and 
frequent Injury to th* workmen It provides 
a simple convenient, strong and easily adjust 
ablo rent for emery wheels and whereby Work 
lag on the wheel l* rendered safe 

CIGARETTE CABS.—A A. MlTCHKX, car* 
of Woods A Chattcller, Inc 115 5th Ave, New 
\ ork N Y Thi* Invention provide* supports 
for Individual cigarettes, for boldjnf the sane 


In spaced relation to the gldee of a folding 
case, provides supports to prevent rotation of 
the cigarette*; provides a mounting for said 
supports, and provides means for spreading 
the side* of the case and for maintaining the 
medium relation of said support thereto for 
all dogreee of spread thereof 

BOOK COVER PROTECTOR.—G Poarns*, 
Cincinnati, Ohio This Invention relates to 
book protector* for the hseke and covers of 
books, and one of the principle objects of the I 



book rovna protbctob 


invention 1* to provide a simple protector 
of fabric or tape of strong paper and fo 
different *l*e*, said protector having pocket* 
at the corner* for receiving the corners of the 
cover of tho book thu* providing a protector 
which i* easily connected to th© book and 
which will exti nd entirely over the hack and 
cover of tho book, 

HAb ICTY BOTTLE —C H Rubogkb, 128 
Ilenry Ht Uasbrnuik Heights N J This lm 
pruvament provide* a structure which will al 
ways Indlrato to tho purt baser whether or not 
the original content* 1* in the bottle It pro 
vide* a bottle with a ne< k and breakable top 
portion and a filling aperture at tho bottom 

LMF bOR SAMPLE BOOKS —C Green 
78 Walker St, New York, N Y Mr Green ■ in 
vi ntlon relate* to devices for display log earn 
pie* and more particularly to a aample book 
of the loose leaf type and it produce* a 
flexible leaf so constructed that the sample* 
may be mounted upon on* or both member* 
thereof as desired 

PICTURE FILM PERFORATOR,—H A 
Wiseman 311 Backett Bt Brooklyn New York 
N Y Among the object* of this Invention Is 
the provision of a combined moving picture 
camera and punching di vice said punching 
device serving not only to pi rforate the film, 
but to actuate the film In stiphystep move¬ 
ment with respect to the camera lens 

BOTTLE STOPPFU RETAINER.—H V 
Clauskn, 29 Broadway New \ork N Y The 
main purposo her© is to provide mean* for 
bolding the seals in sin h manner as positively 
to compel the cutting or breaking of thi rib 
bon twine or wire when bj use thereof nfti r 
once opening the bottle Is poaltlvoly pre- 
< lulled thereby preventing the reuse of the 
bottle by dishonest porHons In an effort to 
vend * apnrlouB article under the label of the 
original fommodltv 

Kartoars asd Toot* 

WRENCH —D O Bbi nn*u B 2010 Divi 
slon Bt^ Spokane Wash An object re Is to 
providn a wrenih tu whlih approximate nd 
JUKthieut of the Jswh may !►© effected by ■ 
sliding moiemcnt and In which an effective 
gripping action of tbo Jaws on th* work will 
be automatically efferted by a bodily pivotal 
movement of the two Jaws and the adjacent 
portions of the respective shank* 

PUNCH GAGE — C S CHRt8nw«»N Ctrl* 
tlanla, Norway This invention has reference 
to pnnche* for making detents in dealred 
article*, and ha* particular reference to 



PUNCH UAQB 


providing a punch for forming th* drill 
centering hole* In metal being formed into a 
die, and the main object thereof 1* to pro 
vide a gage for the punch which will lnaur#' 
uniformity In the distances of thi centering ] 
holes from a given Una and from each other 
LATUI LOCK—K Pbaxmo 140 R 9th Ht 
New York, N 1 TbW Invention relates par I 
ticuiarly to lock* of that type In which the 
bolt 1* c*pabl* of being thrown from the 
normal latch position to locking portion, or 
vice versa by a key It provide* a novel 
form of stop catch for the bolt, whereby th* 
same can be locked against movement in 
cither norma] or unlatched position. 


GENERATOR. —L E HowatD, Yamhill, 
Ore. TU* isrenUoa provide* a generator for 
generating aeetytotfi gas from a mixture of 
calcium cortdd and water, wherein a generator 
la provided comprising a container for htfdfog 
water, and having means shot* the water fov 


feeding mrbid to the water in the container 
and where!* a gyomeftr Is arranged adjacent 
to the oooUlMr to wblq* the PHriwr 


tfvtt* ajad wherein the faedtaf of the cArbld to 
,tbe etooTato? la controlled directly by t*e 
ttofOhH^ part of the gsaometar. 

GA* I^QATKR FOR FUJUOiCBi^*F KDU, 
care of W Koto, 120 Gtotor;J$£'H«w York. 
N Y* TbSS imprerstoent protldcS a heater 
adapted to Met toe *M#r to a jacket our- 
rounding toe lira apace of a boiler, provide* 
a heater and means Ion controlling the same 
to maintain at relatively small gaa expend¬ 
iture toe Initial heat predaoed by the heater 
provides means for more fully graduating 
the heat maintained In the lira apace of a 
boiler t and provides ring heaters having means 
for introducing the fuel at opposite end* there* 
of 

ODORLESS CREMATORY —A. C. FSLTOff, 
J b, , a dilres* Nye Odorless Crematory Co., 
Georgia Casualty Bldg, Macou, Ga An object 
of the Invention 1* to provld* an efficient 
device thi* effidenov being obtained by utilis¬ 
ing the heat of certain gases which would 
otherwise poos up the flue or chimney, by 
conducting these hot gases underneath the 
night soli psn of tbo crematory, before the 
product# of combustion are permitted to es¬ 
cape. 

BOII ER FLUE CLEANER—A R, UbI« 
and F P Uiixio, 7808 Quincy Ave Cleveland, 
Ohio In this intention use la made of an 
apparatus tor forcing a mixture of steam, air 



noiLaa FLUB cluahm 


snd sand through a flue to clean the asmo, 
the apparatus Including a attain Injector con 
nccted with a source of steam supply snd s 
sand snd air suction device connected with the 
said lnjLctor and with a sand supply and a 
sand and air suction device connected with 
the said Injector and with a sand supply 
and with the atmosphere to cause sand and 
air to be drawn by the action of th* steam 
Into the aald Injector to be forced by the 
stnam Into and through the flue or pips to 
be cleaned. 

FIRE POT FOR BTOVES AND FURNACES 
—-A OuNHUtm, care of Excelsior Stove Mfg 
Co Quincy UL The Invention relates more 
particularly to a fire pot the object being to 
provide a fire pot In the use of which the 
hydrocarbon* escaping from fre*h fuel will bo 
bitter consumed within a store or furnace and 
the waste of heat unit*, bo often amounting to 
a considerable percentage of the total heat 
efficiency of the fuels, may he reduced to a 
minimum 

RADIATING FIRE BOX FOR FIRE 
PLA( KS —A A Jannkt, 728 South Perry ftt, 
Montgomery Ala, Thi* improvement boa ref 
erence to open fire places for dwelling* snd 
other building*, and more particularly to a box 
so constructed sk to provide s heater for 
feeding a constant supply of heated fresh air 
to a room and also utilising a Urge percentage 
of best which would be ordinarily wasted 


FI 1 SWATTER —\ R LAr*«N*T*ltf, Ash 
land Ps This improvement provides a fly 
swatter arranged to permit the handle and tho 
■watting member to readily assume angular 
positions one relatively to the other to cause 
the swatting member to He flat on the surface 
on whlrii a fly or other insect Is swatted, thus 
preventing the escape of the fly or insect. 

* PIE CRUST CRIMPER—M R. Bscun* 
and W J Rittks, addreta the Utter, Wilcox, 
Pa This Invention provld©* a pie crust 
crimper by mean* of which the crust of a pie 
may be readily and ’permanently crimped, and 
marked to indicated points st which eats 
should be made for dividing the pie Into 
equal parts, means being provided on the 
crimper for accommodating any bulging which 
might occur In the upper crest as a result 
of overfilling the pie 

FLUSHING DEVICE.—N 3 OonbOLF, 708 
State Ht., New Orisana, La Th* improvement 
resides principally to a retaining means to 
engage the float-carrying structure and retain 
the float In depreseed position, to ptevsgt 
float from rebounding, without the employment 
of adventitious locking means, tow Continued 
towering of toe float due to th# emptying of tito 
tank, serving to raise** the float fcpm tof re¬ 
tainer, leering th* float free to rise aa to* Aaflk 
again flu*. 

MILK BOTTMT _ 

, AM m 
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LBOAL NOTICES 



(•ftatUi. frd*<MuiM and Caarrltht* 
refl«Ur«d Puipi Patentsand r«r«farat> 
•ott secured 


A Fra* O pk lo i an to the probable patent- 
ability of an invention will be readily given 
to any Inventor furnishing o* with a model 
or sketch and a brief description of the 
devica in question All com muni cat I on* are 
strictly confidential Our Hand Book on 
Patents will bs sent free on request 


Oars is the Oldost agency for securing 
patents it was established over seventy 


years ago. 

All patents secured through us are de> 
scribed without cost to patentee in tha 


MUNN 6k CO. 

U3 Broadway fsdowdiftdUN Nsw York 
I read OffUet «M F Stnrt, WmHmgfm, 0 C 


Annual Subscription Rataa for tha 
Sdantific American Publication* 

Subscription one veer 13 00 

Postags prepaid In United States and possessions 
Mexico Cuba and Panama. 

SubtoripUons for Foreign Countries one year 

postage prepaid $4.50 

Subsariptions for Canada, postage prepaid 3 75 

Tha Sdantific American Publications 

SeienUflo American (establiabed 1845) 93 00 

Sdenilflo Amarioan Kupplsment (established 

1870) 5 00 

The combined subscription rates and rates to forelgD 
countries. Including Canada, will be furnished 
upon application 

Remit by postal or express money ord( r bank 
draft or ohaclt 


Classified Advertisements 

Advertising In this column is 75 cents a line No leas 
than four nor more then 12 lines accepted Count 
seven words to the Un e All ardor* must be accompanied 
by a remltUuoe. 


s BUILD GRANDFATHER** CLOCKS 

VUKNIfln FRFE blue prints and Instructions 
etdnt works complete with dial pendulum, gong etc 
W 00 others with chimes, all prices Clock Co Ntoe- 
town Philadelphia 

EXPERIMENTAL WORK, ETC 

INVENTORS EXPERIMENTAL WORK a Specialty 
maeblass, dsvtoaa. and modal* perfeoted and built Long 
experience Insures best remits at moderate cost L. I 
Darby 180 Mulberry Street Newark, N J 

MECHANICAL WORK OR WOOD WORK 

MECHANICAL WORK or Wood Work Solicited 
Philadelphia Clock Factory Is In a portion to take on ad 
dltkmal high grade cabinet work band sawing M sawing 
fine wood oarvlng or manufacturing of small apeoUlOu 
dock Co Nice town Philadelphia 

PATENT FOR RALE 

BOOK COVER PROTKcrroR- A present-day need 
Schools, Libraries and llumc* will demand them l*nr 
Qtustratlon see page 500 For further pari leuliu-H twldres* 
Oeo Porttms 4344 Franklin Ave Norwood Ohio 


Just Published 

Motorcycles, 
Side Cars and 
Cydecmrs 


MwuncYCLrs 

I'fl-LLCARS 


Hepmtr 

Mr VICTOR W tkttL EL 

3Kx7H Inches Cloth 
660 pages 33V tUustra 
tkma. 5 folding plates 

Prlct, *1 80 postpaid 

A console 6*. oamprshnulve and non-technical 

HnMuon* maintenance operation and repair 

This work traces the motorcycle from its 
earliest forms to the approved models of 
the present day It outlines fully the opeg 
etlon of two and four cycle power plants 
and *11 ignltlou, etrburotlon and lubrlctt 
tlon systems in detail Describes all rep¬ 
resentative type* of free engine clutches, 
variable speed gears and power tratwrula 
irion systems Gives complete Instruction* 
for operating and repairing all types Con 
elders fully electric self starting and light 
lug systems, all types of spring frames and 
spring fork* and shows leading control 
methods. 

TA# proepeotlvo wrefioser and novice 
rid or tpfil and *Ae description* of various 
mpimm and a wrtUarp system* ea*g to un 

Bid# 


sOHD**** 



t*of*rtforonee 


cyclecars give all the In¬ 
to undsratand the con* 


ftestd^fl 

»d vehldtn. 
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How Goikb Are Blown Up 

(Conciwded from p ape 554) 
of the great wur, without doubt, hun 
drede of rifles have been ruined by get 
tiug enough mud In the barrel to bulge 
or burst it 

In the case of the shotgun while prac¬ 
tically every obstruction that occurs In 
the barrel enters from the imu/le and is 
the rewult of carelessness, \it there Is the 
pOKsihle exception of a vwid turned side¬ 
ways in the loading of the shell, driven 
onlj part way up by the failure of the 
powder gas to exert full strength upon 
It ami then sticking la the choke A 
(pmrtcrimh felt wad turned squarelj 
across the tube Ht the «hoke offers enough 
resistance conccivahlv to dusk the shot 
and set up wau attlou of the gases at 
a very thin part of the tube 

There is also the ury possible and 
grave continguicy of the accidental load 
lng of a 20 bore shell into ft 12 bore gun, 
in whh h cunt the smaller case slides 
down tlic tube until it fetches up at the 
t hoke NmmIIish to nh\ the resistance 
of ft fnllv loHtletl JO-lstre case, with its 
rim held at choke and refusing to go 
farther, is ample to blow up a barrel, and 
t\en though the gun be in Under bored, 
the weight of the ohstm h Is ample to 
blow up the barrel Tin dungt r is par 
ticularh gruit In tin case of the mun 
who owns both 20 and 12 lair* guns and 
curries shells for both in the same limit 
ing coat It Ih so gn nt that despite 
\<nrs of fftinilluritv with tin arms and 
with this ierv act hit nt, I haw twice 
dropped » 20 lwire hhell into a 12 bore 
chamber ami had It slide down the ham 1 
out of sight Tuikllj, the error was de- 
trttod immediate!} 

In England the art ident grew go com 
mon that aftimpls were made to have all 
20 bore cases colored him k bv hgal ac 
tlon, to guard the shooter ngalmit this 
error with Its never fill 1 lng r< suits if a 
12 bore case is then loaded under the 
impression that no shell had been put 
Into the gun and the shot is Ured 

The overload route to destruction is 
Ichs peopled Then, is in the shotgun 
situation the unhappy phase of two sorts 
of smokeless ixiwdtr, one loaded bulk 
for bulk with tht old black powder, glv 
ing the same bul list its, taking up the 
same loom, and bemuse of Its balkiness, 
obviating any possibility of overload 
without showing in the link of room for 
wada and shot The other Is “dense," 
i lose kindred to high power rifle imwder, 
\ery powerful and taking up little room 
It Is londed by weight In Hpeelul shells, 
and for the 12 bore gun 24 to 20 grains 
1 m the standard So little room does it 
take that n double load can In put into 
a case adapted to hulk powder and the 
difference not show at all If some tyro 
gits hold of a f h u of this powder and 
goes to loading It through a bulk pow 
dir measure ns he has Imh»ii loading bulk 
smokeless, he gets nn ourload of more 
than twite ns mutli of this dense stuff 
hh can bo safely shot In tht gun hi»U the 
result is hard on the gun and iMisslhly 
e»n Angers, because then the blowup oc 
eurs well bmJt on the barrel 

While It Is perfects posMbb to blow 
up a gun thiough Hirulglit txcess of pres¬ 
sure produced hj smoke loss powder bum 
iug naturally «ml doing its work nor 
lmillv, yet ratMct blowups from overloads 
come from abnormal action of the powder 
Smokeless possesses the peculiarity that 
if subjetted to more resistance than that 
for which It Is calculated and so burn 
lng under far higher pressures than nor 
inal, It may cease to bum nt a rate com 
paratlvely alow, with its gradual evolu 
tlon of gaa, aud Instead detonate 

Detonation means the Instant ignition 
or breakdown of the powder into It* 
gascotia elements by a wave through It 
somewhat akin to vibration or the trans¬ 
mitting of sound through a solid sub¬ 
stance, like an iron pipe Instead of 
burning normally and progressively, the 
entire charge Is Instantly resolved to Its 
greatest possible volume of gaseous ele¬ 
ments with tremendous pressure, and nat 
u rally the rending of the containing walls 
(CemrissM «* pops WS> 



“Day Off” or “Day On,” 
Keep Cool in B.V.D. 


W HETHER you hike for “the 
game” or the country, or must 
stay strapped to a desk, B.V.D. Un¬ 
derwear will give you more genuine 
comfort than you ever had before. 



Ix>ose fitting, light woven B V D 
Underwear starts with the best pos¬ 
sible fabrics (specially woven and 
tested), continues with the best 
possible workmanship (< artfully in¬ 
spected and re-mspeettd), and ends 
with complete comfort (fullness of 
cut, balance of drape, correctness of 
fit, durability in wash and wear) 


M ll hun t 
Till Rrd 
Worm Label 


TaxBrrarffnn 


B.V D. 


BEST RETAIL TRADC j 


It /mV 
u. v b 
Underwear 


(Trade Ma i**t US.ru Of ami hrOgn OmhitU,) 


B V D CloiedCrotrli Uinnri Smti(P4t IT 
8 A ) $1 00 and upward the Suit BV D 
Coat Cut Underihirti and Knee Length 
Drawers, 50c and upward the Garment 


7 he B V. D Company. New York 




Stanley Core Box Plane 

For making circular core boxes The 
side* of the Plane are at right angles 
consequently the point of the Plane will 
always cut on the circumference of the 
circle when the sides rest on the edges 
of the cut It will make tapered core 
boxes as well as straight ones 

As furnished it will work semi-circles 
up to 5 in m diameter Extra sections 
at slight additional cost enable the 
Plane to work semi-circles up to 10 in 
in diameter 

Price a* Illustrated—$4 40 

//you or* unable fa procure this tool from your 
dealer write us direct 


Address 

Stan ley Rule & Level Co. 
New Britain. Conn. USA 


(YALE 1 ) TRIPLEX BLOCK 

Standard la Construction Service and Safety 
Steel Chain, fitsel Part* and steel Load Uns 
give Rafety and reserve capacity 
The Yolo kolst book will help sett* poor problems 

THE TALK A TOWNIE MFU CO 
9 E. 40Lh Street New York 

1 •f . 



folubU Book, of Instroctionuid Reference 

Belenliflr Ain* Cy 1 p.<ll f F r !»■—Cfit U r u j 
end H den Pur (ter —H l*i tine Arne I n llefe t H* k— 
Kvper* ne i*i W Urwie—Me Ijr Men \S rkebop* I Leimruin / 

NUNN* CO be MUm WmI.miL Ole NmiTm* 



PRIZE. FISH 

arr iiikhtaiul Imiflrrt win 
Brhl I Hieel Flshlux Hods lx 
caunr Mm* h item of tb ntocl In wi 
julrh ihrtt tbr «nrv win*! IHl. oik*« 
fiinmt e«m hw ny tw f ir© Lh«ho< k In 
driven b lie to Bln\ 
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(Concluded from pa/jo 15601 
ton D c The Invention bat for It# main 
or principal object the provision of a device 
of simple construction, and one which li e*ay 
to apply to the doorway of a house and vUeh i 
can he cheaply made and sold. The device 
la aanltarj and out of the reach of prowllnf 
marauders, such as cats, dogi and the like, 
CONVERTIBLE BEt) —. L B JUTCOn 

2M> W JOth 8t New York N Y ThU In 
ventlon provides a convertible bed arranged to 
permit of comenlently extending the parts 
lengthwise to form a bed nr to fold the 
parts to take up little room and to allow of 
ualng the bed when In foldid position as a 
da^nport or a divan at thi same time mak 
log provision for conx nleut storing of the 
bedclothes or other articles 

DRAIN AND WARTE TIPE CIEANER—W 
J CuocKtcs and Die Ianie \\ allacc V O 
liox 1574 ftpokam Unsli 'this Invention 
provides a imnn* wtunbv waste and drain 



DXAIN AND WANT® PIPE CLUNKS 

pipes leading from sinks wsah basins bath 
tubs sod so forth may be readily «leaned by 
the removal of obstructions therein SDd in 
a short time and without an; special amount 
of exertion and -without the requirement of 
special tools and of skilled labor It affords 
means whereby a direct water passage from a 
faucet or other water supply under preasure 
may be established to the waste pipe or drain 
pipe, whereby water may be forcibly flushed 
through the latter so as to carry away any 
obstruction 

RMIass and Msebukal Dsvtes s 

BALL BEARING— E Oinriau> (ISO Main 
Bt, Norwich Conn ThU Improvement con 
ststs of washer like separators interim***} be¬ 
tween the balls each of said separators being 
hung centrally and loosely on the pins or 
rivets that connect the said rings or plates in 
such manner that each separator Is free tn 
adjust Itself to the varying positions assumed 
by the balls on cither side of said separator 

LOLLYPOP MACHINE - FI 5V Kawr T5 
Fulton «t New York N \ The invention 
provides a machine for manufacturing lolly 
popa the machine comprising means for mold 
Ing the lumps rapidly from a mans of ma 
terlal and at the same time each lump U 
being formed a stick Is forced Into It the oper 
ation continuing rapidly at a constant uniform 
speed and producing a uniform product 

CUTTING ROLL.—R BtmTOt* 26 Carmen 
Rt New Brunswick N J The Invnntor pro¬ 
vides a cutting roll In which the *to l cutting 
knives an set or driven Into the peripheral 
face of a wooden core the core having metal 
foundations for the hack of the knives to rest 
on so that the knives are held against Inward 
movement, thus maintaining the cutting edges 
of the knives In true circular shape 

DUPLICATING DEVICE FOR TYPEWRIT 
ING MACHINES— H W Moklet, Angola 
Ind An object of this Invention Is to pro- 



m PLICATINO DEVICE VOK TYPE WCITING HA 
< HINES 


vide a d( vice for duplicating the work don* 
on a typ* writing machine wbkb dispenses 
with the necessity of using carbon copies 
thereby eliminating tho time necessary lit In 
sertlog and Inking out enrbon paper ellmln 
atlng the cost of the <arbon paper and doing 
away with the possibility of soiling the hands 
of the operator by the handling of tbe carbon 
paper 

MITERING MAC niNR — G M Repp, care 
R L Parsons 4j Row Ht N«*w York N Y 
Among the objects of thU Invention Is to pro¬ 
vide a machine with dillcately adjuetid gag 
Ing devices for the manipulation of a plurality 
nf blanks such sa rules or slugs of metal and 
sawing or mitering the ends of all of them at 
the sam* time and tn a precisely uniform 
manner 

WINDING DRUM FOR GLASS-DRAWING 
AI I’ARATUS—8 B Hnxmhaw care of Char¬ 
leston Window Glass Co Charleston, W Va 
This Invention pertains more particularly to 


SCIENTIFIC AMERICAN 



a winding drum forming part of tb« hoisting 
mechanism tbe cable of which la connected 
to the vertically moving cage operating above 
the well or drawing chamber of the glass fur¬ 
nace and upon which the bait Is seated to 
draw a cylinder of glass from tbe welt Just 
mentioned 

PROPELLING MECHANISM FOR BOATS 
— J II Moon 406 K. 11th Bt., Portland, Ore 
This Invention relates to an Improvement in 
iMjflts and more particularly to an Improve¬ 
ment In tho propelling mechanism of a vessel 
It provide an endbas propeller In the form 
generally nf a chain having blades movable 
Into different positions for acquiring tbe most 
advantageous results when moving through 
the water said blades being adapted to auto- 



rSOlELIINQ MECHANISM fOB BOATS 


mntlcnlly assume the proper positions whether 
the chain be drawn in forward or In reverse 
poaldon It provides a propelling mechanism 
Including an endless propeller chain and In 
eluding menni for manually transmitting power 
to tbe chain River boats equipped with th* 
propeller can ruo In tbe summer season wben 
the water Is so low that the double keels will 
IxibbU ou tbe bottom of the river without 
Injury to the propeller and at tbe name tlmo 
the propeller ha* full power to drive the boat 
The patt nt for this propeller Is pending In the 
Canadian 1 ntent Office 

UNIVERSAL JOINT—B, B Robinson, 11*108 
Bryant Art Oakland, Cal This invention has 
particular reference to the manner of Joining 
the sections of the housing thereof together 
It provides efficient nuans for Joining the sec 
tlons of the housing together whereby relative 
movement therebetween and resultant Injury to 
the tautening bolts Ip prevented 

PrtMft Movers «*C Their Accessories 
EXIIILAitATOH FOR COMBUSTION HN 
GINKS—II p Mbxtbl and H. Wkndland 
A ddress tbe latter 815 Sym« St., West Ho 
boken, N J This invention provides means 
for admitting atmospheric air to the manifold 
of the engine and Intermediate the explosion 
chambers and carbureter thereof, for Increas 



Ing at will the air content of the fuel charge 
provide* means for manually vnrvlng and con 
trolling the proportion of air Included in the 
charge provides means for controlling tbe 
proportion in the manner mentioned In jxurf 
tion conviulent for the operator and provides 
means for dissipating the effect of a back Are 
of the engine 

IGNITION DEVICE FOR INTERNAL COM 
BUBTION ENGINES—F V Kastman 100 
Ind Avc South Bt Petersburg, Fla This 
Invention provides a device by moans of which 
cheaper fuel oils for operating internal com 
buatlou engines may be used without the 



IGNITION DBVICR TOR INTERNAL rOMBUtTtOIT 
KNOINBN 

usual Ignition troubles heretofore arising from 
the use of such fuels. It prevents tbe deposit 
of enrbon which ordinarily occurs tn Internal 
combustion engines of the common type and 
provides means for preventing the disastrous 
effects of moisture upon the Ignition system 
MIXING VAIVK—G S Vaughn Frank 
tin Pa Tbs invention pertains to mixing 
valves for explosion engine*, and the object 
thereof is to provide a valve wherein the slat 
of the opening through which the gas passes 
can he varied to- suit the particular conditions 
under which the engine will have to operate 
ENGINE—L. B R Rouen, Bernheimtf, 
Mo. This invention la of particular value in 
connection with power engines using steam, 


gas, air or other elastic medium. It oamprUhs _ 
an sugins cylinder bultt tfp in sections, teeh 
adapted to b* feinted and dedated so that 
tbs cylinder a* a whole expands end contrasts 
and thus applies power to a crank abaft «r 
the like 

IsOways aad Their Assaess r les 

TOWER REGULATING DEVICE FOR 
BRAKES—C C Latmowd, 518 Miami St,, 
Marlon, Ohio. The present Invention has ref 
erence to braking connections for railway and 
other vehicles, end more particularly to a 
construction for automatically increasing and 
decreasing the amount of power applied to tbe 
brakes themselves In conformity with the load 
In the car 

TRAFFIC CONTROL SEMAPHORE.—A. A 
Andixso* 80 W 40th St, New York N Y 
This improvement provides a traffic signaling 
apparatus, which may be seen at a distance 
provides the apparatus with movable mem 
ben adapted for arrangement In correspond 
ence with the movements understood as sig 
nlfytng certain Intention* on tbe part of tbe 
operator thereof provides a semaphore with 
a plurality of arras provided each with In 
dlcatlng means visible at night and pro 
vldes an apparatus with means for transmit 
ting vlslhle signals to a distant station | 

RAIL JOINT—R T Bagby, Mascot Tenn 
The Inventor utilises the roller principle of 
load transmission whereby the track ta made 
continuous for shear and bending without 
destroying free movement of the end* of the 
rails with variations in temperature thereby 
eliminating low joints and high centers 
particularly eliminating 4 Joint hammer or 
tbe noise heard when wheal* are crossing 
Joints red a ring coat of track and rolling stock 
maintenance producing an easier riding track 
and avoiding the possibility of nuts working 
loose 

Fcrtatmteff to VteldM 

POWER TRANBMI8HION — J ft Wallace, 
Burlington N D Ths Invention pertains more 
particularly to a mochanUna whereby power can 
be derived from an ordinary automobile for 
various purposes a* threshing grain *awlng 
wood hoisting pumping generating electric 
current, and tbe llko especially on farms. The 



Invention Improves and simplifies the construe 
tion and operation of machine* of the character 
referred to »o as to be reliable and efficient In 
use and so designed that an automobile can 
be easily and quickly brought Into operative 
relation with the apparatus 

RESILIENT TIRE—8 Stiaa, 117 B 89th 
Bt and A Kaufman, 1596 2nd Ave, New York 
N Y Among the objects of the Invention 
1* to provide a tire to take the place of the 
upual troublesome tire so commonly used on 
automobiles, motor cycles and other vehicles 



XBSIL1BXT TI8S 

An object Is to provide e tire of a unitary 
and compiate construction adapted to bo ap¬ 
plied to or removed bodUy from a wheeled 
rim of any standard or suitable nature, the 
new tire being provided with radially disposed 
coll springs of peculiar construction and coo 
Beefed to one another and to a rim portion of 
the tire by novel means. j 

RESILIENT WHEEL.—P Piiai Bucking¬ 
ham Hotel Oth Ave., New York, N Y The 
Invention has particular reference to tbe con 
■truction of wheels intended especially for 
automobiles or other vehicles for the convey 
a nee of passengers or other loads. An object 
la to construct a vehicle wheel of peculiar form 
and pott o seed of special resiliency or taw of 
actioo under various loads or Inequalities of 
roadway 

TIRE PUMP —H. F MobKXKBtm, 887 Forext 
St St Paul, Minn. This Invention refers to 
air poape, and provides a pump adapted for 
conneetftm with pneumatic vehicle tires wMoh 
will s atoms ties Uy Maintain the air within 
tbe tire at a desired pr essu re by taking ad* 
vantage of the variatine fro® mean pr*teute 
while a vehicle la befeg driven otto the tltfeT 
road feequaimea. 

SLACK ADJUST** Fftt PRAW^I 
Woods, Box SSL V i ew s a, ft C* Canada, H 


thteietewtieo the* Vvkke 'rod 
mm haH a a&U 




end upon sa ahwotml refer* *tfek» toe to 
th* slack adjusting kuw wW b* gtre* 
a tundmt movement daring a ponton of said 
return stroke w hereby to vary fee total ef¬ 
fective length of th* brake rod to regulate the 
slack. 


COMBINED PUMP CART AND MIXER.— 
L. L. Caxtxx, 18* 22nd St H Portland, Ore. 
Mr Carters Invention la an Improvement la 
concrete mixtures, and the Invention has tor 
Its object the provision of a portable mixer 
of the character specified, wherstn a cylindrical 



COMBINED DUMP CAST AND MIXXX 

container 1* provided, having mixing vansa or 
blades and mounted to rotate on a wheeled 
vrapport, and haring means for rotating the 
same, tho support having a delivery chute to 
which the container delivers. 

AUTOMOBILE WHEEL.— F M. Caoaa, Hun¬ 
dred W Ya The invention relate* to an lm 
provoment In automobllo or other vehicle 
wheels, and more particularly to that type In 
which the resiliency Is Imparted to tbe wheel 
at tbe hub or center thereof It provides a 
wheel having a stationary hub around which 
th* wheel rim travels the hub being provided 
with means for Imparting resiliency to the 
wheel 

VULCANIZER.—J B Snout), Pas* Chris¬ 
tian, Miss Tho invention provides a vul 
can tier especially for use with automobile 
tire#, wherein the vnicaniaer la so arranged 



that the shoe or casing of the complete tire 
may be easily Inserted for vulcanising and 
removed, and wherein a number of inner 
tubes may be almultaneously vulcanised dur 
Ing the vulcanisation of the tire It » sup¬ 
ports a portion of tbe vulcaniser that It may 
be adjusted at a convenient height for working 
on the tire and to permit tbe vulcaniser to be 
adjusted for various slice of tires. 


DESIGN FOR A FOLDER FOR GLASS 
PERCOLATORS,—R Kohn, 48 B. tfth St 
New York, N Y In this invention tbe de¬ 
sign shows a post seated on a base At the 
bottom of the former a thin arm holds e 
lamp and at tbe top of the poet a heavy arm 
extends tn one end of which Is a ring shaped 
holder of tba glass percolator The design 
Is exceedingly simple and graceful 


DESIGN FOR A RUBBER PAD FOR 
BOOTS AND BHOBB.—H P Fouqof, fill 
Flushing Av* m Brooklyn, N Y., N Y In th|a 
case tbe 6 rna mental design for a rubber pad 
for boots and shoes, la shown In a «fe* 
situation and in an Inverted plan view thereat 
DESIGN FOR A GAS BEATER— G f 
RttMon, care of Realtor Mfg Co, Mercer, Pa, 
The design Is characterised by a body having 
a transversely rounded top and a vertically 
rounding member ranging longitudinally aerate 
the front of the body at (he bottom of the feU 
top, Mid member projecting beyond tba suy- 
face of the top, and tho said body prteontfeg 
a broad open frost below the said longitudin¬ 
ally ranging member Mr Realtor baa Invented 
another deafen tor a gas beater whkh , 1* 
characterised by a front view presenting th* 
simulation of a plurality of logs disposed ** 
an Meant, owe above another, with rurife 

uk. 
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*m *• pi P* Uoh tins* to start tat 
pNdSetik la the tan. 

DTUMRa, tytidtta, *bQM^ trinitrate* 
Hpf «®d ktared high expkertvoa in 
snn6* to M6 ant# by suitable violent ex- 
ptafres In no fill volume, such u the fnl- 
mlnstM or asides, while against this 
process la the slow, controlled, work 
producing burning of the propellants 
used to drive the shot It is under ab 
normal conditions, such as excessive pres¬ 
sures, that propellants cease to bo pro- 
petlanta and turn high explosive This 
la probably what hapixm* when dense 
shotgun powder Is loaded In doable loads 
into a shotgun, because very often such 
error will Wow out the chamber walls 
at the thickest point and not move the 
charge of shot clear out of the barrel 

Automatic pistols and revolvers have 
in the past been the children of trouble 
because of the use by cartridge makers 
of a finely cut leaf explosive, coming In 
little square leaflets as thin as tissue 
paper and having a great fondness for 
each other and for anything to which 
they may ding So powerful ta this pow 
der that it occupies but a very small part 
of the space in the revolver or pistol 
oartrldge Three grains will drive the 
standard -82-caliber revolver bullet at 
more than the standard velocity Be¬ 
cause of the 41 stick new* n of this pow 
der, It has the pleasant habit of occa 
slonally falling to fall through the meas¬ 
ure when being loaded into shells, and 
leaving one cartridge with no powder or 
only part of a charge, while the next 
one profits (?) by the loss of the first one 
The first one often driven the bullet only 
into the barrel, where the next shot will 
bulge the barrel of the automatic pistol, 
which Is very thin, setting it up into the 
slide or casing and effectually putting the 
gun out of business. 


Recent Improvements in the Trane¬ 
mias ion of Steam Through 
Underground Conduits 

(Concluded from page 508) 
duit to give clearance for pipe lines 
couple with flanges instead of couplings 
In each rib is a pair of pockets some h 
inches apart, one pair registering with 
tji© other, to receive the fingers of the 
pipe support and thus lock them Into the 
predetermined positions, thereby prevent 
Ing the BUpport from creeping out of place 
through chattering or other disturbance 
of the pipe in or out of service Creeping 
of the supports would alter the distribu 
tion of weight upon them and result, not 
unlikely, in the settling of the conduit, 
which would throw the pipe lines out of 
vertical alignment, the latter being an 
essential In realizing perfect drainage of 
the entrained water, preventing the ac 
cumulation of water In “ dips," etc The 
space between the ribs and below the 
supports forms a drainage passage per 
mltting leakage or seepage to be carried 
away to the drain outlet without effecting 
the efficiency of the beating pipes. 

Urn supports are perhaps the more in 
tercet! ug feature of the heat-conveying 
conduit In the single pipe-line support 
the weight la distributed to the conduit 
through four points. The plural line sup¬ 
ports, on the other hand, are anchored by 
bosses extending down into the rib-pockets 
and are supported by the cradle-plate 
bearing on the riba the full length of the 
support at each aide. The cradle portion 
of these supports—that which tests on 
the ribs or In the rib-pockets—has a de-» 
pressed pocket with toothed racks and 
drainage boles. In this packet la placed 
a toothed roller upon which rests the pipe- 
supporting saddle, having, on Its under 
side, racks of teeth that meah with the 
teeth on the roller « Keeper ” flanges on 
tbs saddle extend down over the ends of 
the roller to prevent side deflection of 
the pipe Hue in either direction. In 
operetta, the roller travels one tooth over 
the toedle racks and ogfrtes the saddle 

as 

CM m flwt «C tfc* rotlw on th* nek la 
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take care of all the expansion ordinarily 
flooesaary in practical work. Extraor¬ 
dinary expansion travel demands the sim¬ 
ple expedient of dividing the expansion 
element Into two range*. The teeth of the 
: three elements of the support being In 
mesh, It Is Impossible for the roller to 
creep forward or backward through chat 
terlng of the pipe, or to skew forward or 
backward at either end This Insures the 
roller setting keeping its place per 
manently 

It is claimed by the manufacturer that 
a pipe installed as outlined herein can 
never sag out of alignment, that the pipe 
can be covered entirely nt the supt*>rt*, 
thus reducing the thermal loss to the ut 
moat degree, and that tho pipe Is held high 
and dry so that seepage cannot affect the 
efficiency of the pipe In the slightest, nor 
the leakage permanently soak the Immlat 
lng covering and so by Its vajior destroy 
the efficiency of the heating line bv eon 
densing the ateam within. The pipe and 
covering l>eing high and dry aud a drain 
age space being provided btdow it, under 
ground drainage, usually so essential to 
any other forms of conduit, is not neoee 
sary with this In any but swampy or very 
wet ground and generally then only as an 
extra precaution 

How an Inventor Successfully Con¬ 
ducted an Infringement Suit 

(Ofmr/wf/rd from pauc 558) 
necessary to give the bench a compre¬ 
hensive and a convincing grasp of the sub 
Jcct matter Mr Perlman rettllring that 
the judgee were not engineers, asked him 
self how bo could be made to understand 
the mechanical features if he were one of 
the court. The defense had cited no fewer 
than 100 patt nts and other alleged an 
tlcipatory disclosures and their Intention 
was to preBent and to discuss eaih of 
these In order to disprove infringement 
and, incidentally, to invalidate the claims 
embodied In the Perlman patent Healix 
lng thHt the court might be confused by 
the mass of evident e, the inventor and his 
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attorneyn cltverly prepared, after much 
study, two Htrlking exhibits 

One of the«e showed graphically on an 
enlarged scale the eleven fundamental 
classes of rims covering the prior art, and 
then by nine other drawings on a like 
scale they illustrated the tvolution of the 
art of demountable rims bo far as was 
akin to the patent involved Another 
bone of contention was the action of the 
wedges covered by the Perlman patent It 
had been disputed that the adjustment of 
these sufficed to extrt pressure In more 
than one direction The inventor claimed 
that in seating these threaded wedges or 
taper tip bolts he was able to accomplish 
a wedging effect radially and sidewise 
thus tightening the Tim circumferentially 
on the wheel while securing It so that it 
would not slide off To demonstrate this 
dual action, the plaintiff devised a meeh 
anlsm that showed upon two graduated 
scales, set at right angles that force ex 
erted by an Inclined plane, acting upon 
a point In space, to produce a desired 
pressure on one wale automatically at 
tained the same meaaure of pressure upon 
the other scale The veriest layman was 
able to see the drift of that mechanically 
established argument 
Ordinarily, the plaintiff in an infringe¬ 
ment suit merely describe# the features 
claimed by the patent Involved and ex 
plains their application or force Then 
the defense proceeds to cite the prior art 
and to parade its array of supposedly an 
tlcipatory patents In the Perlman suit 
there was a big battery of these, designed 
to hammer away at the plaintiff’s case, 
but that formidable aggregation was 
largely spiked at the start by the course 
pursued in the opening address of plain 
tiff’s counsel The court was quickly 
familiarised with the prior art by refer 
ence to the first eleven diagrams, and the 
nine other drawings alone covered the 
essence of the matter In suit When the 
defense took up the case, the court 
promptly classed each patent as It was 
cited under one or the other of the eleven 
heads, and, as a result, only twelve out of 
the total number of patents were really 
0* jubject of argument In short, the 
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Your Country 
needs you 

Every able-bodied man of good moral char¬ 
acter, between the ages of eighteen and 
forty-five, should consider whether it is not 
worth while to take his vacation this sum¬ 
mer in four weeks at one of the seven Federal 
Military Training Camps 

These camps are located at— 

Platt tburg, New York—Jime, July, August, September 

Ft Oglethorpe, Georgia— May, June, July 

Monterey, California—July 

Salt Lake City, Utah—August 

American Lake, Washington—August 

Ft Benjamin Harmon, bid—July, August, September 

San Antonio, Texas—June 

There will also be a camp for boys between 
15 and 18 at Plum Island, L. I., New York, 
in July 

The United States government furnishes 
equipment and army officers for drill and 
instruction. 

There will be many compensations m the 
form of a real vacation, m addition to the 
satisfying thought that you are doing your 
duty by your country. 

Write to the Headquarters nearest you for 
full information, descriptive booklet, and 
enrollment blanks 

Military Training Camps Association 

31 Nassau Strsst, Naw York City 

OR 

Officer in Charge, Military Training Camps 


Ilrailquarters Eastern Dept 

Governors Island, Nsw York 

Headquarters, Southern Dept 

San Antonio, Texas 


Headquarters, Central Dept 

Chicago, Ill 

Headquarters , Western Dept 
San Francisco, Cal 



plaintiff's counsel educated the court at ■ 
the rery start, and thus prevented ctiriP 
fusion and saved time. 

There are probably 3,000,000 automo¬ 
biles in service to-day in this country j and 
it is estimated that the factories will turn 
out 1 , 200,000 cars for the season here of 
1017 Approximately, 00 per cent of ex 
toting cars and K) per cent of those build 
lug for the American trade are designed 
to carry demountable rims A set consists 
of five tire rims, four felly bands, and 
uHWKlate parts, and the present market 
value per set is in the neighborhood of 
$15 This contribution to motoring com 
fort will, therefore, represent an annual 
business to the rim makers of anywhere 
from $20,000,000 to $25 000,000, allowing 
for repairs and replacements. No wonder 
the inventor has fought for his patent ami 
defended his title since It Issued a little 
over three years ago 

A Machine That Picks Cotton With¬ 
out Injuring the Plant 

(Concluded from p aye 551) 
uf the machine and returned to the center 
passageway, ready to plwk the cotton 
lad Is from u fresh plant The design of the 
picker points makes It impossible for them 
to l>e twisted together, hence the most 
vulnerable member of most cotton picking 
mac blues is in this case perhaps the 
strongest 

The cotton pic king machine described 
has been develoj>ed and perfected during 
the past few years Aside from the feat 
ures already mentioned it claims light 
weight—about 1,000 i»ounds 

War Game—XI 

(Com Ivdetl from puqe 557) 

Tbe stricken trunsj>ort reached shallow 
water Just lu time to be Raved from sink 
lug The troops lmmedltttel> began to 
laud on Thompson's Island 
The Blue torjxHlo boats firing at the 
landing Ited troops retired toward the 
river The “Sphinx" was put out of 
action by a shell from the Red t raiser, 
and limped Into Hatfield harbor 

At 5 PM, under cover of a heavy fire 
from all the enemy war craft, tho two 
trunH]M>rts steamed into tho bay and 
dropiMMl anchor behind Murphy Point 
brenkwnter and immediately began to 
luud, with the help of boats and lighters 
At 0 PM two battalions of infantry, 
with machine guns were established 
across the smull peninsula 

Questions 

Question i The action of the Blue de- 
tu< hrnent under General G was purposely 
left out of the above Supposing that 
General G was, at 2 40 PM , at tho Sber 
wood Held Hub Building, observing the 
naval situation, what disposition would 
be make? 

Question 2 There Is another Blue 
(*oflst battery hidden somewhere around 
the bay Why did this battery of 3-lnch 
rapid fire guns remain silent/ 

Question S Assume that the position 
of this Blue coast battery is behind the 
small hill south of the railway bridge 
when tho transports put In to land troop* 
what will the commander do, and will 
he open fire? Consider the Red battle 
tnilaer, with its 12 inch guns is at 8,500 
junto range 

Question -f Locate the position of the 
Blue forces at 5 P M 
Qut stion 5 At what hour will the field 
batteries of the Blue forceB open fire, and 
what will be their target? 

Question 6 At 6 10 An explosion, 
caused by a torpedo sent from the Blue 
submarine sinks the battle cruiser of the 
Rods What will happen? 

Answers to Questions In War Gang* X 

Qncifkm 1 When Ouptaiu B, with hia 
company in the firing line, baa approached 
to within 200 yards of the cemetery, which 
is defended by a platoon of Bed infantry 
he has decided to make the assault First 
of all, he looks to see if aU of his men 
have their bayonets fixed He will then 
signal to his supports, upon whose M hot 
counts to carry through the assault 
These men come forward on the *wh As 
they arrive Hie signal tor w cease 


m 

to gtaa ThiUr leading his men* Captain 
fi orders* “Follow me** and toe foamy 
pasldon Is rushed 1 

Question f The 
his position In the oeme 
pursued by fire. Therefore a 
to this effect will, he given. 

Question $ Seeing the heavy reserves 
moving to assault the trenches, General 
G realises that the enemy will attempt to 
pierce his lines near the small woods 
south of the railway bridge He imme¬ 
diately decides to open fire with his torse 
guns, which have not yet been utilised 
by the Beds nor discovered by the Bines. 
Since the artillery observing station Is 
also in the tower with him, he will sim¬ 
ply give his order to the artBJery otter 
The latter will immediately send word by 
telephone to the commander of the guns, 
giving him the target, the range and the 
deflation. 

9 uo«tfon 4 Considering that the Bine 
forces intend to penetrate the Bed line 
near the small woods south of the railway 
bridge, the best place for the machine 
guns would be either to the right or to 
the left of the point where the assault is 
expected to be made By a flanking fire 
the defenders of the trenches to be as 
saulted can be held down to the last mo¬ 
ment 

Question 5 “ Goat Hill, 

“14 June lfi—, 9*00 PAT 
“ We will hold the present position. 

“ Entrenchments will be constructed 
and position prepared along the Norris 
vllle-PotUtown Railway 

The commanding officer of the left 
flank company will scud a squad of volun 
teers to blow up the dam built by the 
enemy at the bridge over Ooneatoga 
Creek 

Cavalry remains as detachment re- 
»Ar\o at the edge of Paoly Forest 
‘ I will be with the reserve " 


War Gome XII will deal with the 
strategical planning of a campaign and 
thi working out of its tactical details. 

A Significant Automobile Record 

{Concluded from pay* BflJ) 

by the way, was made last year by the 
same driver, E O Baker, was 11 days, 7 
hours, 15 minutes, and the best record 
claimed to have been made by a relay 
ttarn of four or five drivers is 10 days, 
15 hours 

The route from Los Angeles was 
through Flagstaff, Aria , Albuquerque, 
N ML, Trinidad, Colo , Dodge City and 
Emporia Kan , Kansas (Ity, Mo , St 
Ivouis, and thence to Indianapolis, Ind, 
through Columbus Ohio, and via Wheel 
Ing to Pittsburgh and then to Philadel 
phia, and through Trenton to Jersey l ity 
The car used lu this test was a regular 
standard model, fully equipped with top, 
wind Bcreen and guards, and all the 
other fittings that are found on the car 
as it Is delivered to the ordinary buyer 
The crew consisted of but two men, E 
G Baker, the driver, who held the wheel 
the entire distance, and W F Sturm, a 
newspaper man, who Is in no sense a 
mechanician , but the lack of expert tech 
nical assistance was no haudteap, for It 
is asserted that not even a spark plug 
was changed on the Journey, and the 
only adjustment made was of the car 
burcter while lu the mountains of Art 
sona r to compensate for the excessive ele¬ 
vation. The only repair considered neo 
f'esaary waa the replacement of a front 
axle which had been slightly bent by 
colliding with the parapet of a bridge, 
but this was orgy as a matter of precau 
tlon, as several hundred miles were cov 
ered with the bent axle before the change 
was made 

Good weather was experienced most of 
the way, bnt through Missouri heavy 
mud was the rule, and In one base two 
hours were required to cover ten taUes. 
In this region the engine was run con 
tinuousiy on Intermediate gear tor 84 
miles, an excellent test tor endurance 
and radiator efficiency. * 

Aa already staged, *** *rerMe # f* td 
Was about 490 mitos ja day; - Tfce bVst 
«»*•■ ran ww MT-aftm £# DM** 
iwwen’wwi a art#* •#***» 
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A citizen of the 

It went with Peary 
to the north pole, 
packed as a neces¬ 
sity along with the 
pemmican. 

It moves in the 
circles—in¬ 
cluding the arctic. 

Rameses. 

They call It “The Aris¬ 
tocrat of Cigarettes,” 
and it travels with real 
men, in snow hut or 
bamboo shack, by land 
or sea. 

There must be some¬ 
thing very different 
about Rameses which 
makes men of discrim¬ 
ination and experience 
select it with critical 
care, smoke it with 
constant satisfaction, 
and recommend it as an 
act of real friendship. 

All over the world 
“Nobody ever changes 
from Rameses.” 
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The Defiance 
Machine Works 

Machinery Specialists 


Withe* to announce 
that in addition to their splendid 
facilities for the manufacture of 
special woodworking machinery, 
which have made their line fa¬ 
mous all over the world, 

They have now added 
new departments, equipped with 
modem tools, together with ef¬ 
ficient engineering staff*, es¬ 
pecially trained and skilled for 
inventing, developing and build¬ 
ing Special machinery of almost *| 
any description for working wood 
or metal, or for other purposes, 
And an now prepared to take on 
contracts of any volume. 

Promoter* and user* 
of special machinery are invited 
to mbotft their propositions to 
u» with the assurance that same 
will tfo given prompt and Intel- 
Hgeot’ sMOd&'satfpn. 

1 Ornemmental 
uork especially decked. 
Wehave fyraished direct, prac- 
w nent of the 

htt of special 

wpw y tow* 



These figures indicate a remarkably regu 
)ar and welt sustained speed, rather than 
a series of excessively fast dashes where 
the going was easy The consumption of 
gasoline figures at about 0*4 miles per 
gallon, and the oil at about wiles to 
the gallon, which is excellent, considering 
that the car was driven to the limit every 
foot of the way, with no regard for ecou 
omy 

It is not intended to suggest that a 
four- or a stx-cyUnder car Is not capable 
of a similar performance, hut only to 
point out that this test effectually dispose* 
of any ilouhta that mu) have existed a* 
to the dependability of the multi-cylinder 
engines From every point of view the 
demonstration made on this occasion re 
cords a triumph of engineering and 
shows the perfection thHt can be attained 
by sdentlHc designing, the selet Hon of 
materials and accurate manufacturing 
processes As a feat of human endurance 
the Journej la unparullelled 

Death of Elmer L. Corthefl 

A FTER an illness of several >tars 
duration, Dr Elmer L (orthell of 
North Kgrnnont, Mass, died at a loeul 
hospital on the afternoon of May 10th, 
having attained tht agi of 77 years Dr 
(orthell was president of the American 
Sot it ty of Civil Fnginecrs, and one of 
the most notisl t,l\ll engine* re In this 
touutrj He had been promliu ntly blent 1 
fled with numerous engineering aocletb k 
both here and alnoad 

The Civil War broke out while Dr 
* orthell was studying at Brown Uni 
\cratty, whereupon be enlisted in the First 
Regiment, Rhode Island Light Artillery 
and saw four years* service in the \ ir 
gin la and North Carolina campaigns At 
the end of the war he resumed his studies 
at Brown University, graduating with the 
degree of A. B In 1807 Ono year later 
lie received his A M 
He then took up engineering work and 
w rved hi the construe tlon of several 
Middle Best railroads In 1875 Dr 
Corthell took charge of important engt 
lift ring work at the mouth of the Mis 
slsslppi River Four years later he Uft 
for the Isthmus of Tehauntcpec, Mexleo 
where he eondmted survejs on both the 
Atlantic and Taclth ( oasts for the pro 
pews! Rhlp rallwuv Shortly after he 
built the New York, West Shore A Btif 
falo aud the New York Ontario A Wist 
cm Rallw’a>s Into New York During 
1885-87 he spent all hi* lime working on 
the ship railway project, following whli h 
he enbred into partnership with Georgt 
B Morrison and supervised many larg* 
hurlsir works, bridgi s and vindue fs Sonu 
time later he uinUrtook the <miatructlnn 
of the jetties of the Mexican (^entuil 
Bull road at the month of the Pnimro 
Rlv< r In Tampico, and then, in 1801, went 
abroad to make a number of lniiNntant 
Investigations He spent much of Ids thin 
gutherlug data for the establishment of 
the School of Engineering and Arthltei 
ture at hU university 
Duriug a jm rlod of eleven years he was 
engineer of the Boston, Cape 0*1 and 
New York Ship Canal whleh cuts across 
the Isthmus of Capo Cod In 1800 and 
for several years thereafter h( su\ed 
Ihe Governnunt of Argentine Kepublh In 
various engineering and reprtsenlutlvi 
<*aiwcltles 

Recent Paper Statistics 

I N our Imuo of Maj 6th wt publlnhwl an 
article on the Paper Situation by Mr 
WtlUum Bond Wheelwright While the 
issue waa on the prods the Bureau of the 
< ernms Issued a preliminary statement of 
the general results of the 1014 census of 
manufacturers for tho production of paper 
and wood pulp The foil owing statistics 
will be of Interest as supplementing the 
article by Mr Wheelwright 
In 1909 the production of wood pulp was 
2 t 49H,«rt5 tons. In 1914 this hud Increased 
to 2,894,650 tons. This represents nn In 
crease of 15.8 per cent In addition to 
the domestic production, 534,396 tons of 
pulp wai Imported, an Increase of T7.fi 
pec cent over 1909. Other materials used 
dnrihf t&M oompri**! 871,346 tons of 
rags, 1,577,945 toM of waste paper, 121, 
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SELLING-BRAINS 
WORTH MILLIONS 


LJLRI are pictured eight of the world’s master 
* * salesmen 1 he) annually sell goods worth 
hundreds of millions 

They are keenly alive to e\ cry movement that 
works h>r better business through better sales¬ 
manship 

That is why they—and scores of other world 
captains of selling and mcrchindising—enl hus- 
lastically endorse the first \\ orld’s Salesman¬ 
ship Congress it Detroit, Jul\ 'I H 
Here the) will take active and leading parts in 
the Congress No other business gathering has 
ever enjoyed such support and ciw>pcratinn 
There will be departmental discussion and in¬ 
struction by experienced authorities on every 
phase of selling effort and activity 
f \ery salesman everv sale 1 ! manager — every 

sales executive —can profitably attend 

WORLD’S SALESMANSHIP CONGRESS 
DETROIT, JULY 9-13 

SAY YOU WILL 
COME, NOW 


.SsL 
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I will iitend Uw Con*r«s Plr*** 1 send inr the pmfT»m 
N«ni« 

Addrcu 




666 


SCIENTIFIC AMERICAN 


UK? 


JUST PUBLISHED 


Finger Print Instructor 

By FREDERICK KUHNE 

Bureau of Criminal Id*ntiHe«tion, Polica Dapartmant* City of Now York 

Band upon thm Sir E R Hanry 
Syatam of Classifying and Filing 

A Tost Book for tha Guldanoa of Fin far Print Expart* and an Instruc¬ 
tor for Parsons Intarastad in tna Study of Flngor Prints 


Study of Flnfar Prints 


T HIS volume has been prepared by an expert on finger prints, in 
response to the demand for an elementary and practical work of 
instruction for those desiring to take up the study of finger 
prints, a volume that a person of ordinary intelligence could understand 
and from which he could readily leirn all of the details of the system 
In this work, which is based upon the Henry System, the author has 
explained fully and clearly the method of taking, classifying, comparing 
and filing finger prints 

The finger print system is without doubt the best present-day means 
of making immediate and positive identifications and u daily coming 
into more general use There is no department or business in which it 
is ntcrsBary to make identifications, that could not successfully make 
use of the finger print system The simplicity of the system and the 
small cost at which it can be installed is a strong factor in its favor 
The finger print system of identification is now in use in many of 
the police departments m this country and abroad The United States 
Government has adopted it and requires every private in the United 
States Army to have his finger prints taken on enlistment 

By fumuhmg the nuthontica with the finger print* of it lust child or other peraon. 
the identity of suih person can be positively determined even though they be found 
dead and disfigured beyond rwogiutum 

The finger print system will no doubt, sooner or later, be adopted by large cor¬ 
porations employing many hands, for identifying their employees, by wsuranoe 
eompaniw to positively identify the deceased and prevent fraud in the collection of 
insurance, by hank* to prevent forgery and the withdrawal of funds by unauthorised 
persons, by institutions, firms, departments, etc io which the identification of 
Individuals is one of the requisites 

Finger prints is a vtry interesting anil fascinating study Everyone should have 
some knowledge of its uses and advantages This can be obtained by a study of 
this comprthenHive and authoritative volume 

6x9 inchaa, Cloth , 155 Pmgat, Prof only Illuetratod, ff Folding Plata» 

PRICE $2.00 net 

MUNN & COMPANY, Inc , Publisher* 

Wool worth Building 233 Broadway New York 


Catalogue of Scientific and Technical Books 


■fXTF have recently issued a new catalogue of scientific and technical books, which 
* * contains the titles and descriptions of 3500 of the latest and best books pub¬ 
lished covering the various branches of the arts, sciences and industries 

Our “Book Department can supply these books, or anv other scientific or 
technical books published, inti forward them by mail or express prepaid to any 
address in the world on receipt of the regular advertised price. 

Send us your name and address and a copy of this catalogue will be mailed to 
you free of tharge 

MUNN & CO, Inc, Publishers ^^rcuow^y^new'york 
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“The Campaign at 
Chicago” is a discus¬ 
sion of some of the 
political situations 
likely to arise during 
the coming campaign, 
with special reference 
to the position of the 
Middle West and the 
question whether or 
not there may be a 
third party—by Henry 
J. Allen. Read it in 
the June 3rd issue of 


Collier* 
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SB* too* ot tops, Jote baling, ikrttAtf/ 
etc^ tod of straw DmhIM 

represent * decrease lu tfee import*tfttt 
of rag» and rope, etc., and oonstdtrk&e 
increase In the importation of waste fapar 
and straw* 

The total value of the paper produced 
In 1914 was $294£00£7S, an increase of 
261 per cent over 1009 Of this the news* 
paper production amounted to 1£1M84 
tons, repr ese nting an Increase in quantity 
of 11.7 per cent and In value of 13 per 
cent The production of book paper was 
934,079 tons, representing an increase In 
quantity of 84J? per cent and In value of 
34.1 per cent The production of flue 
paper, 247,728 tons, represents an increase 
in quantity of 26 per cent and in value 
of 171 per cent Wrapping paper shows 
an Increase of 16 per cent in quantity and 
16 3 per cent In value, the production be¬ 
ing 881,799 tons The output of wood pulp 
board, news board, binders* board and all 
other boards in 1914 aggregated 1,288,627 
tons, representing an in< rease of 60 8 per 
cent In quantity und 66 9 per cent in value 
The production of all other kinds of paper 
umounted to 700,043 tons, an Increase of 
19 per oont in quantity of 211 per cent 
lu value 
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| LEGAL NOTES 

Expensive Refunds —Under the present 

*ystera, which Commissioner Kwlng seeks 
to have corrected, all refunds of money 
paid the Patent Office by mistake must 
be certified to the Treasury Department 
These are audited and thereafter Treas¬ 
ury warrants for the respective sums 
drawn. Out of 0,000 a year, three fourths 
of the warrants are for leas than one 
dollar and hundreds of them are for five 
t^uts each The Auditing and refunding 
are estimated to cost one dollar for each 
transaction, so that In hundreds of in 
stances one dollar Is the cost of refunding 
five cents 

An Important Recommendation —Com 
missloner Kwlng has suggested to Con 
grecs that the law be amended to require 
the clerks of the Federal court* to file 
in this office a copy of every decree grant 
ing or refusing an Injunction in a suit for 
infringement of a jiatent and every final 
decree affecting the validity of a patent 

If such copies were filed in the Patent 
Office and placed lu the file of the patent 
it would enable any one to determine the 
litigation In which this patent had been 
involved, a thing which I* now practically 
impossible since many of the decisions of 
the lower courts are not published,, 

Disregards Priority of Adoption of 
Trademark Under Circumstances. — 

The Bupreme Court of the United States 
on writ of certiorari in cases Involving 
certain flour milling companies held that 
Where two parties indejiendently are em 
ploying the same mark upon goods of the 
same class, hut in separate markets wholly 
remote from one another, the question of 
priority of adoption of the mark is legally 
insignificant unless st least it appears 
that the second to adopt the mark has 
done so with some design inimical to the 
interests of the first user 

Tha Farmer and tha Mechanic —In ad 
dressing an agricultural fair. Bob Inger 
soil told of the farmers* dependence on 
the mechanic and the inventor, saying. 

“Many farmers seem to imagine that 
farmers are the only laborers in the world 
This Is a mistake. You can not get along 1 
without the mechanic You are not in¬ 
dependent of the man of genius. Your 
prosperity depends upon the Inventor Tie 
world advances by tha assistance of 
laborers, and ail labor ia under obttgA- 
doos to the Inventions of genius, We' 
inventor dose as much tor agriculture as 
be who tin* the sow, Uniti g 
labor formed a partnership tfcdnr wfm 
such? thing at prosperity among 
Rrery reaper anti mower, every 
tarsi irnffimaeatr Ws dm|sd tbs 
farmer, anti us vocation 
grander with dvgfy t* W- 

m**#* 
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Own a machine of your own Cash or away 
tarns. Many stylo* and aUaa for aU parpoaas 
Writs for nrawlar 
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MASON’S NEW FAT. WHIP HOIST 

for Otrtrif*ar bolrto. Vaatar Ibaa Ktavstorc. and bolto 
dlraot from teams. Saves band 1 Id* at lea* axpaose. 
Marafactwrad by VOLNEY W MASON A CO , ba. 
IWMawea, R.L, U 8 A 

MAGNIFYING MIRRORS 

for Tool and Di« Maker* and Die Sinkers, *to, 
SEND FOR CIRCULAR 

Mb* C*** W51 B rewus Aw, M ErW, Pa, 


WE WANT A PATENTED ARTICLE 

If yon have onr yon would Uke to put on the murfcrt 
give u*f till pa rticuku PraferorticJcfor which tbrr* is 
gsomUnecd Wrhavcmftnufacturin* acUlntUKiad 
vartklos connection* for Immediately pmtun*aame 

TRACY-PARRY COMPANY 

412 Lifayatto BufldlnS PtUtoOsIphto 
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fPbat the Engineers are Doing 

n HIRTY thoomu) American engineer* are 
Aalung a card index survey of American m- 
auatiy to that it may be prepared for iu vital 
part m defendmg the Country, if need comes 
Tha past eighteen months have taught us here in 
America what Jack of industrial preparedness has meant 
to some of the countries now at war These nations 
pad the ships and Aey had the men, but when the hour 
ftmek, their factories were not able to furnish the colors 
with arms and shells and powder Their fketones were 
not prepared And our factories are not prepared 

But rt 1 ft not trough » drew • moral In tbe United 8tste* Ore 
giwt Engmeenna Soc£oe* — Oil, Mining, Mechstucsl, Electrical 
and Chemical — have pledged their *emce» to the Government of (be 
United States and are alrndr wodung hand in band with the Govern- 
meirt to prepare mduttfr tor the national defense They receive no 
pay and will accept no pay An they seek tato terve their 


pay and wifi i 
country, that 
the bs*tc Iwe 


SiSi,' 


may have her 


and prepared n 


AU efemoir* of the nation** life — tbe manufacturers, the buiioet* 
mem and the tt'orkingmen —should wpport this patnotic and demo- 
owllc work of the engineer*, and imm them cheerfully when asked, 
Tktrt can *r «*# htUtr natitnsl insurance agamrt war 

The Associated Adrettwmg Club* of the Wodd, representing 
alt advctftmng rat crest* have offered their free and hearty service to the 
President of the United States, m close co-operation with these five 
Engineering Societies, to tbe end that the Country may know what (be 
engmeera are domg The Prewdcm has accepted the offer The 
Sngincara have wefcomcd the co-operatiom 

Th«a advertisement, pufafabed without coat to the United States, b 
*we file tn a oatwo-wide senes to call the country to tbe doty of co¬ 
operating promptly and rutiy with the Engineer* to prepare Industry for 

© NATIONAL DEFENSE AND 
INTERNATIONAL PEACE 


Did you ever meet an 

Alligator Pear? 



The alligator pear is not vicious— 
won’t even bite (though frequently 
bitten) and does not look like the 
picture at all. The alligator pear 
is another of those subtropical 
delicacies which some western 
farmers are fond of growing to 
tickle the palates of discriminating 
people Folks who like them 
glaaly pay as much as fifty cents the 
pear—some profit for the grower! 

You ought to know more about 
the West — 

Wshedsvs the Pacific Slops quite the most interesting section of die 
United State* and that to why Sunni Mafatln* is published. We 
keep posted on die West because we make it our bu n new to 
Vu mcaMa reliable information about tbe whole Pacific Slope 

iN.fL fSrWrti he lands and resources, what to see, bow to see it, where 
sSSfeL S, w JMpt dm MMWoWfe highways, eta., a eerVke that wears 
„ (ftdte pseud .of, because we’ve helped thouMnda to know 

>dmws»t better. P«rh»p* we can help you. The coupon 
is mats d tp*! * . Send it along nowl 
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Industrial Number 

SoeistificAmericvn 

June 3, 1916 

F IVE month* ago, the SCIENTIFIC AMERICAN hundred 
a campaign of Industrial Prep Sidneys for Peace, tlit ohjtct 
being to preach the gospel of National Efficiency, to arouse 
the American people to the vtondcrful opportunities for mdustri d 
development at the present time, and to \\ an them against the com 
naerciai war that will follow tlie declaration of pence in Europe 1 hr 

mtcryruing period hns 
been one of greit pros- 
ptritj and there is danger 
tint we in ij be lulled 
into a senve of security 
by the absence of iom- 
petition and may b< so 
busy storing up wealth, 
as to forget to prepare for 
the struggle that is sure 
to come when the war¬ 
ring nations lay down 
their arms It is for this 
reason that wc are pre¬ 
paring a special indus¬ 
trial Numbtr, to be 
issued the first Saturday 
in June This number 
will be filled with inter¬ 
esting material supplied 
by writers who are 
specialists in therr Several 
lines *1 he following 
are a few of the sub 
jeots that w ill be dealt 
with 

Germany’s Strategic Hold op American 
Industries 

This article will show that the vast majority of the needs of this 
country are or can be produced here, however, our industries have 
been throttled by Germ m control of certain essential products Not 
until we can overcome this control may we become industrially inde¬ 
pendent 

Developing Trained Foremen 

Dr Allen Rogers of Pratt Institute will tell what his institute 
is domg toward the educating of young men for industrial positions 
We need cooperation between m inuficturers and our schools and 
universities to bring our mdustrieb up to the lugh plane they should 
occupy 

Our Agricultural Unpreparedness 

Mr Grosvenor Dawe shows that the trmlrmy of our farmers 
to leave the country and conic into the cities is a materi il fn tor in 
the increase of cost of living and makes for gre iter poverty in cities 
1 his matter is of vital importance m our National Prepiredness for 
Peace 

Burning Kerosene In the Gasoline Engine 

Undoubtedly the war his hid much to do with the increased cost 
of gtsolmc We are coming to the point where some subbtitutc fuel 
must be developed There arc many carburetors designed to use 
kerosene after the engine has once been started by gisohne A 
valuable article on this subject, describing the principil types of kero¬ 
sene cirburetor# and their particular advant iges has been prepired by 
Victor W P'lge, the Motor 1 ruck Editor of the SCIENTIFIC 
AMERICAN 

A Census of Industrial Facilities for War 

Wars of to-day depend ab much upon the man in the tmehme 
shop as the man in the trench Suvh being the case it behoo\tb us 
to take Stock of our industrial facilities in order that we rmy be pre¬ 
pared, in case of a conflict with a foreign power, to m^rslnll the vast 
industrial forces of this country for its protection An article telling 
of the w'orlc that is being done by the Naval Consulting Board m in 
veatigatmg and tabulating American industries will be published in 
our Industrial Number 

Standardization As a Means of 
Preparedness 

In tfenfc of war it is important to have standard rmchme parrs 
in order that they mav be rctuhly replaced in case of injury V\ ith 
thu in vidw effort* are Wing mide to standardize automobile parts 
m this country 

In addition to the articles above listed there will be many others 
dealing with special phase* of Industrial Preparedness for Peace and 
for War. 

A colored cover by Gcrrtt A Beneker 

15c mt aO newntundn 

MUNN a COMPANY, Inc, Publishers 

WdOlimTH BUIUMlto NEW YORK CITY 
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TI IF expert who builds a bridge 
* and the specialist who builds a lire 
are alike in this —they cancel distance 
an< 1 they greatly increase the comforts 
of travel 

They are alike, too, m this—that when 
service has reached the possible limit 
of excellence the builder turns his 
alh ntion to outward ornament 

1 his doubh refinement in building is 


shown in the color combination of this 
hires tone Tire with its impressive 
trade-mark — 

Red Side Wall and BlackTread 

T his versatile efficiency is also applied 
m specialized f actory methods which, 
with unapproached distribution, give 
you the “good measure” of Firestone 
service at an average cost 
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Firestone Tire and Rubber Company, Akron, Ohio— Branches and Dealers Everywhere 


4mrrrca * Laryctt Exclusive Tire unj Rim Makers 
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ROLL CALL OF 

WHITE TRUCKS 

In the Service of Big Fleet Owners . 

h 

Year After Year 

N O 1 E who these truck owners arc and then observe how their fleets of White 
Trucks grow year after yeai. 1 here is no truck roll call in America like it. 
It includes owners who stand lor the highest efficiency in business and who puichase 
their trucks, as they purchase every other operating unit, on the basis of actual per¬ 
formance expressed in terms of low eventual cost. 

bltet owners and the number of T Vhtte Tricks in thar sermce each year The last column 
im halts only the Jir\l four month* of ic)i6 
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THE WHITE COMPANY 


CLI VH.AND 


Largest Manufacturers of Commercial Motor Vehicles in America 
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r\VER mountain passes and desert trails— 

^-^through deeply rutted roads and hub-deep mud—over steep grades impassable 
to, rear-drive trucks—the Jeffery Quad carries its full load at its regular governed speed. 


Because the Teffery Qijad drives, brakes and steers cost. Everywhere—in trackless wastes, on country 
on all four wheels—haying a positive non-slipping roads* on city streets—it is solving difficult haul- 
drive to each wheel through M. & S. Locking age problems at low cost. 


Differentials—it combines amazing performance 
under extraordinary conditions with low-cost per¬ 
formance under ordinary conditions. 

* 

Many former users of rear-dnve trucks are msist- 
injft'On getting the Jeffery Quad because of its 
economy—its low tire cost and low maintenance 


More than 3,500 Jeffery Quads have been built and 
put into service in two years 
— a record unequalled bv 
any truck of similar capacity. 

For particulars and descriptive 
literature address 


The Thomas B. Jeffery Company 

Main Office and Works, Kenosha, Wisconsin 
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ASK THE MAN WHO OWNS OjNE 



The Difference Between a Cheap Truck 
and Cheap Hauling is a Packard 

Hauling is overhead, the same as rent, light, heat and insurance—a regular 
item in your cost of doing business. 

Only the total at the end of a period can tell you how much your hauling has 
cost you —or how much it has saved you. 

Today’s bargain may become tomorrow’s repair bill. 

A man who never has had a motor truck may not be able to judge what truck 
will earn the most money over a long period. , % 

He may not know which truck, from headlight to tail-board, has the most 
features making for economy—which will be the most efficient; which will 
need the least attention, which will need the fewest repairs; which will be the 
easiest to care for, which has back of it the fairest service policy and the great¬ 
est responsibility. 

But he may be guided by the repeat orders for Packards from the buyers who 
do know all these points and who buy for economy first, last and all the time. 

Marshall Field C&, Company, of Chicago, bought its first Packard truck in 1908 
That truck. No 802, is still young. The Field fleet now numbers 47 Paokards. 

The Adams Express Company bought its first Packard in October, 1905. The 
Adams fleet now numbers 50 Packards. « 

The American Express Company bought its first Packard m December, 1910. 
The American fleet now numbers 164'Packards. 

The latest order from the United States Government is for 28 Packards to 
supplement the 27 already with Funston in Mexico. 

There are seven sizes in the Packard truck line—ranging from 1 to 6#. fons— 
all of the same advanced, economical design. 

PACKARD MOTOR CAR COMPANY, DETROIT 
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Cherry-picking time In a cherry-growing district 


Cherry-picker* and Ihe special ladders they use 


UtlUzAUon of Cherry Waste Products* 

By Prank Rabak 

T HE fruit packing industry of the United States has 
developed rapidly in recent yearn This rapid de¬ 
velopment has been nccompanled by large neuimula 
tlona of by products which havo no apparent value, and 
hence are discarded as waste. These waste products 
may occur as either the exterior or the interior portion 
of the frult» and In soms Ir stances even the fruit itself 
twlug unsuitable for packing becomes a waste material 
Attention has recently been culled to the large quan¬ 
tities of waste resulting in the ext< nstye cherry jwicfelng 
ImfliBtry of the North Atlantic, North Central and 
Western States. Iu the cunning of cherries, large 
quantities of pits and Juice result from the pitting 
process to which the fruit U subjected At the present 
time these by products are entirely wasted because of 


their lack of utilization 

The extent of the cherry packing ludustry is in 
dies ted In the agricultural statistic* of the States men 
tinned. According to the thirteenth census of the 
United States, the quantity of (berries grown in New 
\ork in 1900 was 271 507 bushels In Michigan 938, <M6 
bushels, and In Wisconsin sl,340 bushels, making a 
total Of 691,882 bushels, or 20,756 tons The amount 
grown at the present time Is doubtless considerably In 
excess of these figures Approximately 80 per cent of 
the crop is canned, which la equivalent to 553,500 
bushels, or 10,006 tons The total trtitput of the Tali 
funds orchards in 1909 was 501,013 bushels, or al>out 
15,000 tons 

The two by products of the cherry Industry, the pits 
and the Juice, are at present iiitlrcly wanted Trom 
the standpoint of comuu rcial utilization the pits, whh h 
constitute about 15 per cent of the cherries, are the 
lA«est and most Important of these waste products 

Poring the year 1914, It was estimated that 1,000 tous 
of pits were available as a hy product This tonnage 
of waste pits is, of course, dependent largely upon the 
crop of each season with an lucres sing* tendency aa the 
Industry expands. 

m# cherry Juice which results simultaneously with 
the ptta accumulates to a somewhat leas extent It Is 
estimated that about 70 gallons of Juice result from 
one ten of cherries. The approximate quantity of Juice 
available attnuaUy as a waste product Is about 112,000 
gallons, 

MtyOh thought and consideration has been given by 
packets to Hie possible utilisation of these waste prod 
pete Which if converted into marketable substances 
wtatf added ptiitoutai to this important branch of 
Ifcdqktty. 

ba&b*** found by Investigation that a fatty oil 
meg §»% diesk^jar to that of sweet almond*, peach, 
a te db o a, iaibdii con be extracted from the waste 

VfwWktedbf |ahnMon-of tht Rserstarjr *t Agricattart 


pits. Tlio oil is contained in the kernels which h\ ihe 
application of hydraulic pressure can 1 h* made to vhld 
about TO per ctnt of fattv oil Resides the fatlv oil 
there can Im* produced a volatile oil whhh Is for nil 
practical pur|KtMCH id* ntical to the oil of bitter almond* 
The therrv k*rml imnl reimilnlnj, ijoshchhcs valuabl* 
stock feeding qualities 

< berry Juice has been found capable of being con 
verted Into alcohol sirup or J< tly 

In outlining a piomhh for the utlll/atlnn of the pits 
the initial step consists 111 the s* purntlon of tht k* rm Is 
from tlu pit* by cruckhig ami subsequent stieMilng 
Tin i(suiting kermis wh*n ltduml to n imul by grind 
ing ami subj*H_h*d to hydraulic pressure can bo made lo 
yield the fatty oil previously mentioned Tlit pnss 
cake remaining fioni this procedure when macerated 
with water and distilled with st* am ylehls tin volatile 
oil, tho cherry ktrml meal lemalnlng as a ruddlR 

Cherry k* rnel oil i*o*«ckhch a pale gold* n yellow 
color, and a hlund odor with u futtv, nutllko taste A 
careful examination of the physical and *h*mbnl 
projtcrtleH of the oil has shown that although it is not 
Identical with altnoml i*ea*h t oi uptime kirml oil St 



Br-pwlwto Uwt are obtalMbfa trow waala cfcemr ptta 


In not fundamentally dlff* n at float urn of tluse Sineo 
almond peach and uprhot ktrmls vhld oils of com 
ni* r< lal vnlue chorrv kernel oil width slamls In dost 
relationship should Mkcw Iso Ik uunnnrdnllv us* fill 
Almond oil Is at pres* nt us* d tliltfjv In plim ina<t utU al 
prcpaiatloiiH IVhc h and nprkot Kemd oils healths 
thfir use as edible oils an also thei aiKUtluilly 
clllt It nt 

finny kernel oil should b* adapt* tl to all th* pur 
pus* s for whldi tin sc oils arc nt pr* s*nt usul 

( onsldirlng 1 (MM) tons a* a noinml vears supply of 
pits width tonslwj of 2N p* r rent ktrmls thtic would 
b* avatlubli annually 4IS tons of kermis lium this 
quantity of k* rm Ih I'M ton* or JfWOOO pounds of fattv 
oil should he obtainable Tin value of the oil would 
dept ml tnlirdv U[>o!i Its patlltular iik* and demand 
The prior of th* close lv rditt***! iamb k* rm l oil ran^Ltl 
fioni 22 tents a }H)uml In 191 to 15 ctnts in 1915 

The volatile oil which dots tint pr< (x 1st in tho ki rm Is 
but is found b* (In nil* il unction win n the ground 
I r*HH *ak* is maftialtd In watit Is obtained to tlu 
c\t* nt of 0 95 jm r edit by distillation of tlu nuutiaitd 
mixture Aland on* pound of volattl* oil rn i\ la oh 
tallied fiom 100 pound* of press tak* and Is piadkally 
id* nth ill lu both pb\ sit al and t hi ndt a I pro|n rll* s to tin 
oil (»f blftci almonds i*ca*h or apricot ktrmls The 
volatile *dl of chrrrv k*nu)s Is a pair straw colon d 
lltjuld wltli pleasant chain* tenistlc bittLr almondllke 
odoi and a Rwett uml strongly punu nt taste 

Approximately 314 tons of press < ake would ho avail 
able annually for tlu production of the volatile oil 
tabulating on th* basis of OTi jnr e < nt vhld about 
1 tons or 6000 pounds of volatile oil would result Tho 
Volatile oil from eherrv k*rials being clos* 1\ Identified 
with the bitter almond oil, vvhhh is ns**d mrdh Innllv 
and In th* manufacture of pirfumerv and confn thmerv 
should find similar applh ntlon lu (suiiiik r* e Tli* vvliole- 
salt piles of hlft* r almond oil during the >*ur 1915 was 
$0 Ikt jxuind In Januarv 1916, the oil was viUuully 
unobtainable and whs quoted at $9 25 to $11 per 
IsMiml It s* * uih rruMunable thru for* th t the prtnlu<v 
Mon at the volatile oil constitutes an liu]H>rtnnt sttp In 
th* conversion of tlie wash jdts into k s*mr(*e of pioflt 

Tlio residue renialnink aft* r extra* lion of th* volatile 
oil when drhsl and roducod to meal is sugg*_ te*l as a 
sti k k fotsl A comparison of the imal with oth* r stand 
aid ffHsling stuffs plate* It In a class with linstinl and 
cottonseed tatuls both of whhli an rerojtnlrcd as vulu 
able stock f«K>dH the (umut jirlces of vvlilih Hverage 
atmut $30 p* r ton Kuughlv estimated the total avail 
able quantity of meal which would result annually 
after extraction of fatty oil and volatile oil would be 
about 300 tons 

The waste cheery Juice resulting from the pitting of 
the fruit U n bright red liquid with the char 
mierlsth odor and taste of cherries Experiment!! have 
(CoffCfiuSttt on 9*9* 696) 
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The objut of this journal is to retard aceutately and 
Jut Idly the lattst sdcntifk t mu hanteal and industrial 
news of the day Asa utekly journal, it is in a posi¬ 
tion to a noon nr e inh u sting developments before they 
aie published elsewhere 

7 ho Filltor (y ytad to hate submitted to him timely 
at tides suituhlt for thine totumna especially when fscfc 
tidbits tin tti t timpano d by photographs 


Germany’s Strategic Hold on American Industries 

HRS U h wmalirful u>mitr> tilth In all tho 
naluial piodiutM that man could dcMlre Ho 
rh Li Glut wc have bt^n prodigal In the un© of 
mat) rlala placed at our dlHjJOHal Neverthelean we 
haw Ih*« n InduKtrioUN and we have manufactured with 
lu our own iHmndurltH wont of the prndwtH we need 
For only u \< ry ntuall jmtt of the goody we require has 
lL Ihh u nemwan typ us to look abroad Our exports 
art gruiUr than our ImjHnts Before Ihe war we 
wtif t m ti sending to Germimj u larger bill of chem 
UuIh than Geimauv was mndlng to uh It wuh natural 
for um to * onnhl* r ourmUea Industrially Independent 
( ertalnlv wo were not grind} < out < rued by the fact 
tlmt want iimanim prodwtN nGI) <ami from abroad 
Mlun Iht win bioki mil wudi to our astonishment, 
Wt found ourmlviM Imdiy < rippled for the Imk of a 
ft w (KHinttal predial* Me r< alt/ed thtn the strategic 
lni|Kir|aia e of (.triutiinH coal tar industries for bj 
riason of tin stun lt\ t*f d\iH our j,nul ttxllk Indus 
tiks wert pa rat v zed Out ui) htHlth was threatened 
for (Ht k of Important diugK width had alwujs come 
ftoin < trimiuv F\«n lln* food of tht iniliou whh uf 
fink'd bj tin Huddt n ksmiMoii of import* of potash 
It Is not to la luff ried that we are net uh) ns Germany 
of having sought (odiHlrtiv tin Industrltil Independence 
tif this lountrj b} aiming at Its clothing its food and 
Its health Tin ihiIuhU supplies of Gerrnun} are a 
natiirul rt source We have quantities of itotash in this 
tountrv but as >it linve not divt loped an ecouomkal 
mdhod of obtaining It in pracIltHl foiui Ah ft»r the 
(tuil tar prodmtH surtly no country In the world is in 
a lath r ismltlon than this to mipply all of its own needs 
and have a large surplus for ixjHirtatlon Our pio- 
diittlmi of pig iron Is twice tlmt of Gmimny and roll 
siqmntlj our prodmtlon of coki must la corriNpoud 
Inglv hh great Hut lush ad of saving the valuable bv 
products of <oke uiaiiufui tun w< have Iks u burning 
them up in tht dwt rui the heehlvt furnace. 

In tla pant then him beta little mcourageimsit for 
us to su\e the (ohI tar anti It in for this reason that 
wi Hiiddenl> find our Industries dependent uixm foreign 
jtrodut Is Hit ur\ utiismuers of these products have 
Ins ii unwilling to biar the tost of protecting the Infant 
Industries against foreign competition 
\\ t ourschts arc to blame for the dependent condition 
of our industries 

The House Shipping Bill 

T IiF Shipping Hill of the par 1910 Is tho Ship¬ 
ping Hill of 19lb In a new dress It U wrong 
In pilutlph and numteurlHh In stojie anil ©on 
stiULtkm wrong In principle, Ikhuusp it pIblhs the 
* nuimmiit In tllns t (oinpelltiun with private enter 
pi 1st anmtiurlNh In scope and const ruction because 
from brut to last It shows that Its sismaors have not 
nppmbiiid tin magnitude of the problem, and have 
n fnscvl |o ht mitb^l bv the ex|nrlence and wladom of 
tin pint thnl shipping men of the countrj, who nloue 
iik veiled In tin intrhate problems which are Involved 
In the shipping hustmss 

Hrkdv put tin bill < routes a ttnltvd States Shipping 
Hoard frtnn width is (n la excluded auj one who * holds 
any orth lal re latiou to au^ eommou carrier by water M — 
which shuts out at mac practically all the men who 
have anv cmh riinu or expert knowledge of the pro- 
Jcs t 

The Hcmrd ma> fmm one or more coriwra 

tlona for the i>urt hast construction, lease, charter, 
malntt nalitv ahd ope ml ton of men hunt vessels In the 
commerce of tin l nlkM States, The total capital stock 
thereof sluill hut cvttd $T>0000,000 ’ 

‘The Hoard tmiy for and A) belmlf of the United 
States, aubserlbc to purchase and vote not leas than a 
majority of the capital spHk of any inch corporatton 
Fke >eHrs after tho close of ihe war the corporation 
will la clissolved, the vc*ssc la will revert to the Board, 
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and the Board nmy sell the ahipa and take over the 
HtcK k not held by Du Hutted States at a fair value 
The HmmJ u to c xcrc too a suis*rvision of all carrier* 
by water engaged In the foreign and Interstate com 
mere© of the Hutted States, broadly simitar to that ex¬ 
ercised by the Interstate Commerce Commission over 
the mil roads. 

Now we are unalterably oppoaed to this bill, because 
the entrance of the Hutted States into the shipping 
buHluess in coui>etIrion with private Interests would be 
at once a moral wrong and an economical blunder 
Ned only would It be an act of gross Injustice to the 
citizens who have hope fully ©Dilated their capital in 
the effort to build up un American merchant marine, 
but, economic all v t'onsldered, the bill would inevitably 
defeut the very object at which it aims With their 
own Government ns a competitor, the shipping interests 
would fall ter Invest a foliar of capital to carry cm a 
struggle which Is already bristling with difficulty and 
discouragement 

Hut we object to tho bill further upon the ground 
that the proposed Government Board, with its paltry 
$50,000 000, would be in a position to do no mure than 
toy with this vast problem 

The National Foreign Trade Council has submitted 
to Hoiigres* a statement of Its Merchant Marine Horn 
mittee which shows that to Increase within the next 
ten vearn the American foreign commerce carried in 
American ships from the present level of 14 S per cent 
to 00 per cent would require lietwoen 6 000,000 and 
10 000 000 tons of shipping and the cost of the ships 
would be from $5J0,OOO,OOO to $1(^0,000 000 
In the presence of these authentic figures, compiled 
by the men who know, It will he seen why we have 
designated the shipping bill as amateurish The House 
bill ahould be rejected h« a pernlelou* makeshift—a 
mere plaj lug with the problem 

And yet the neevssury capital would be forthcoming 
If the prewnt Aduilnisti ath*n would forego its foolish 
desire to emburVc in business and settle down to the 
development of a broad, far sighted shipping js>lky 
that would encourage the Investment of private capital 
And the very first thing it shtuld do is to repeal 
those Iniquitous sections of the Me amen h Act which 
have already driven wane of our most promising shi|>- 
plng enterprises off the seas 

The Dye Industry m a Factor of National 
Security 

T HK great Furoisan war has been a wonderful 
school teacher It has taught us values never 
appreciated Iiefore It bus, nlmvc all, demon 
Htrated our Inconsistent \ We have been so fearful 
of militarism tlmt we dared not Imre asp the size of 
our army lest It attack neighboring countries and lu 
volve us in destructive war, and yet we have been 
content to plact entire confidence in the good iuten 
tlouH of poweiful foreign countries armed to the very 
teeth We have trusted them not to attuck our rich 
treasure land 

Other lessons we have learned MV have discovered 
that mere numbers of men count for little , that it 
takes months to make a soldier of a raw ret rult, that 
u fortress is valueless that without heavy artillery an 
army Is as helpless us the man with a c roasbow against 
a rifleman We have learned that a modern battle pours 
forth costly shells like water To keep the guns in 
mtiou all the machine shops of a great nation must 
work night and day 

Hut probably tbe most startling lesson of the war 
Is one that has only just begun to dawn upon us, namely, 
that there is a very close relation between the dye 
industry and preparedness for war 
There was a period, not many veers since, when the 
dye Industry In this com^y showed signs of healthy 
development But at besTthe quantities of dyes used 
and the value of the li dustry compared to others of 
which it is a necessary adjunct, arc so small thut tho 
public is not apt to consider seriously the importance 
of givlug It adequate protection The users of dye¬ 
stuffs have been only too willing to let the industry 
languish, and thus it happened that Germany was per 
rnltted to undersell the American product and obtain 
complete control of the situation. Now that the war 
has thrown us upon our own resources, we have been 
endeavoring frantically to produce the needed dyes in 
this country Raw materials are plentiful There is 
no reason why we should not prodm^ all the dyos we 
need in this country, only a very few are hedged about 
by patents. But what Inducement la there for any 
company to engage in the production of dyea when, 
upon the declaration of peace, conditions will revert 
to the state Immediately preceding the war, and there 
will be no adequate means of competing with foreign 
products? 

Just here is where our latest lesaon of the war cornea 
In We are beginning to realise the advantage to Ger 
many of poaaeeaing a practical monopoly of the manu 
facture of dyestuffs, A dye factory may be changed 
irttJMfl a week or tan days into a factory for the pro- 
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used and tho *am* proo&e os up to a certain point 

According to rnceofcdtyttMtteSt we are now, after etgh 
teen months ef feverish activity, lu a position to pro¬ 
duce ^ tons of carbolic add a day, which la equivalent 
to about HO tons of picric add per day, which In turn 
is equivalent to about 03,000 shells per day We recall 
that in a single day of real fighting the Allies eon 
sumed approximately 1,000,000 shells Were we un 
equipped with the temporary plants now In service and 
suddenly confronted by a great war, It would take us 
18 months to be In a position to produce 03,000 shells 
per day We would have to continue this production 
fur three weeks in order to prepare for a single day 
of real battle 

It ban not occurred to us before to look upon the 
procesH of making delicate tints and shades, surely the 
gentlest of all arts, as one capable of being turned 
almost over night into a powerful factor of defense 
Vk wed in this way, is there not every reason why our 
dye industries should receive the protection they re¬ 
quire? It is impractice hie to lay by large stores of 
high explosives Far better la it to have our ammunl 
tlon plants kept ever ready for war aervlee by ualng 
them in time of pwee to manufacture commercial prod 
nets. If our dye Industry were developed to such a 
point as to produce all the dyestuffs used in this coun 
try (estimated At 60,000,000 pounds per year), we 
would be c&iwhle in time of war of producing 100 tons 
of high explosives, such a* picric acid and trinitroto¬ 
luol At an average of three pounds of high exploalve 
'per shell, qp would he able on a Meek's notice to pro¬ 
duce 67,000 shells per day, which, while not at all suf 
flclent for a battle such as that of tbe Marne, would 
at least give un a nucleus of formidable proportions. 

The dye industry has suddenly loomed up as a most 
important element of the national equipment Its pro¬ 
tection and development are of vital Importance to the 
whole country 

Norelifitic Science 

T is a paradox that, although science in itself our 
panseH the moat ingenious fiction In sheer romance 
and in Its apjml to man’s love of the marvelous 
nUeutiflc themare not often successfully used by 
writers of fiction In artistic literature science plays 
a couNph uoufdy await part, considering its Immense 
Importance In real life On the other hand the intro 
ductlon of ostensibly scientific details has been respon 
slblo for a great deal of painfully Inartistic literature 

Whatever our grandslres may have thought of Mr* 
Shelley’s “ Frankenstein ”—and the tale achieved at 
least, such prominence that Its title has become a 
proverb- the Idea of assembling fragments of humanity 
flow the tomb and the dissecting room and patching 
them together to produce a living being is intolorabl} 
grotesque to contemporary readers of fiction We have 
a feeling tlmt tbe artistic way to create Frankenstein’s 
niousttr would bo to begin by manufacturing proto 
plasm In the laboratory and, by suitable manipulation, 
to make it develop itself into what one willed Yet 
Mrs Shelley’s method Is not essentially unscientific 
Within the pa»t decade we have witnessed remarkable 
achievements In the transplanting of tissues and organs 
from due living Iwdy to another, and even their main 
tenance In a state of vitality outside the body, suggest 
log that, however crude in detail, the Btory of “ Frank 
©ostein” may be prophetic in Us central Idea 

A plausible modern version of “ Frankenstein ” 
might make a thrilling story, but would it be'legltlmate 
art? Is it not true that scientific miracles, even when 
Invested with the air of reality that such writers as 
Jules Verne and H G Wells have been able to com 
jmss, never vie in artistic appeal either with portrayals 
of familiar human experiences or with flights of pure 
fancy that do not try to Justify themselves by an ap¬ 
peal to reason? 

The idea of a monster developed In the laboratory 
by manipulating and stimulating a mass of protoplasm 
la, we believe, more acceptable from an (esthetic point 
of view than that of one manufactured by Frsnken 
stein’s mosaic prooesfc, because the former method is 
more like the process of natural evolution with which, 
in our gouerati6n, everybody Is familiar .It li, there¬ 
fore, more conventional On the other band, tbe far 
more pleasing story of Pygmalion, who <*arved a tamale 
statue, into which tbe gods Infugad the breath of life, 
bears no relation to nature at alh It ia sheer fancy— 
but Is it not also conventional? In the one case we 
h$ve to do with familiar facts, In the other with 
tyqJUat fables. The gods were continually metamor 
phosllif human beings Into other objects—Daphne Into 
a laurel, Action into a stag, Arethusa into a fountain 
—and the case of Galatea was merely tbe reverse of 
this process. Mythology never stoops to expiate the 
scientific details of these miracles. 

Does not the incoflfreity of sdenoe with *fb-*o far 
as it exists—depend npob the fact that art II 
tteiiy conventional, shd edeuoe frankly unoonveu 
tkmal? 






t*f*<*»U imto Bobert\ flMfieid* ti» 

b^M maker of projscttie*, is authority for the 

st^temtot that tt* wfol Uf* of a awMhk^-Y«iodty 

ftttt 1* Ahoqt tiro* Seconds. Which Is to mj that the 
ttma tmton hr the shell hi travellnf through the gun, 
from powder ehfunher to mu**le, too] dpt led hr the total 
tuunber of round# that can bo fired before the rifling Is 
ao Worn as to Impair the accuracy, gives a total useful 
Mfk of only three seconds. Bather a short life for. let 
ua ny, a much gun costing from $50,000 to $60,000* 

* Pork Barrel rt tenua Preparedness,—That was a 
brae* speech of Senator Tillman against the $40,000,000 
u pork banal ** measure, known as the Elver and Har¬ 
bor Bill, Highly patrlotlo It was for this veteran party 
man to come out so boldly for a broad National vision, 
amid the-welter of narrow, parochial talk with which 
Congress la being deluged just now Such harbor Im¬ 
provements as the deepening of the East River approach 
to the New York nary yard are of national Importance 
For such Improvements, and for none others, should 
moneys be voted In the present world crisis. 

Torpedo Defense for Battleships —The ever Increas¬ 
ing power and range of the torpedo and the Inability 
of the net to stop these terrible weapons have called 
for sorno permanent defence, exterior to the ship, which 
may be carried when the ship Is traveling at high speed 
A substitute for the net la found in providing a fixed 
outer shell conforming to the contour of tho ship's 
sides and carried several feet distant from the hull, the 
water being free to pass between the shell and the hull 
This construction* has been used on the new British 
monitors. 

Infantry Steal Helmet Has Come to Stay —The 

relntroductlon of the medieval steel helmet by the 
French has been followed by its adoption by the British 
and the Germans. The helmet is being Issued to the 
British troops at the rate of 50,000 a month It is flat 
ter, or of lower pitch, than the French helmet and has 
no fluting#, Between the helmet and Its double lining 
of .felt and wadding is fixed a number of rubber studs 
which take up the shock of a blow Tho wadding comes 
next the head, so that In case of penetration and a 
resulting scalp wound It acts as a dressing 

Powder Pressura In Guns —The 42 centimeter and 
dther big guns, so often referred to In this war, are 
howltsers, of low velocity («ay 1,000 to 1,500 feet per 
stfcond) and using low powder pressure# In the powder 
(lutmber of about 14 torn* to the square Inch The hlgh- 
velocity naval and coast-defense guns have velocities 
of from 2,500 to 3,000 feet per second, and powder pres¬ 
sures of 18 to 20 tons per square inch J A Longridge, 
the father of the wire-wound gun used so extensively 
by the English, stated many years ago that guns could 
be built; to stand 30 tons pressure. Maybe, but what 
about tto attendant erosion T 

A W#T«it of tba National Guard —At the very 
time that Congress was passing its Army bill, author¬ 
izing the federallautlon and enlargement of the Na 
tloual Guard, the readiness of that organisation to re¬ 
spond to the call of the country was being put to the 
test on the Mexican border—with tho usual result 
There has been delay, reluctant mul, in some caw?*, 
positive refusal to respond It Is the old, old story of 
the militia, a# recorded over and ovir again In our 
military history The experience of General Washing 
ton In the Revolutionary War, the- breakdown In 1812, 
the failure In the Civil War, bid fair to be repeated In 
the present Mexican crisis. 

Decisive Effect of Heavy Field Artillery —The Ger 
mans and Austrians foresaw the controlling effect 
which heavy, middle field artillery would have In future 
warfare, and they prepared accordingly Their early 
successes and their present unbroken front are largely 
due to their possession of numerous heavy howitzers, 
of which the Allies, up to the present, have possessed 
practically hone To-day this Is being rectified The 
French are now bringing into service their new how 
Users of 14V4 iftch calibre Tho British are receiving 
considerable numbers of their new 11 or 12-inch how 
User Russia; has a fair supply, much of which has 
come from Jap$ik, and Italy, entering late into the war, 
la relatively the best equipped in this restgjct of the 
Allies. 

Drydocfcs leg Oof New Battle-Cruisers ?—The Navy 
Department Is very reticent about the designs of its 
new battl*erul*ero> and the meager information which 
has been ptftcltUy given out must have been a reluctant 
conoemkei to the advertising proclivities of the present 
aecretM* It step* that the five nijw battle-cruisers 
are activity te khn at 38 knots and are to cost some 
WO, 000 ,QOtf j*"s* they will displace nearer 85,- 

ooq than BMW toa$) and even at that, if they carry 
ten 14%dk'MuM lb le a prctlf sure guess that the 
armor Pd be W? scant It is reported 

that ft** lonft and for 35 knots they 

Will op'Mtm, But what about docking them? 
The fttfnde provision for At least one 
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“**• Ytmtfm” Wtririn**.—H* United States 
Weather Bureau has undertaken a t$fdy o t the meteor 
ologhjai conditions favorable for the inception and 
u4 forest fires, and the district forecasters of the 
Bfireaa Will hereafter Issue wnrnlngs when such con¬ 
ditions exist It Is possible that special stations will 
he Installed In forested regions In order to facilitate 
this undertaking 

A Practical Suggestion aa to Combating Pellagra 

has been put forth by Dr ( W Stiles, a well known 
authority on thin disease, who, in pointing out the need 
of increasing the use of meat in pellagra districts, urges 
U» more general consumption of fatbits and hares. 
These animals are prolific, cany to raise, and cheap to 
feed, and their* use does not involve the expense of 
slaughtering atod cold storage, as In the case of larger 
auftaaU. It U now fully established that diet Is a 
dominating fat tor in the (auae, cure stud prevention of 
this disease, aud deficiency of meat in the diet la com 
monly observed where the disease prevails. 

Danger in Spraying Celery —A note from the U 8 

Department of Agriculture colls attention to Ihe fa<t 
that Bordeaux mixture, made of lime and copper huL 
(hate, Is much used to prevent the destruction of the 
Florida celery crop-by blight, uml that carelessmss in 
the application of this mixture sometimes results in 
leaving excessive amounts of copi>er on the stalks This 
appears to be often due to the use of knapsack Instead 
of power spraying outfits, tho former not operating at a 
Ijewure high enough to make a fine spray or mist Ac¬ 
cumulations of copper arc Indicated by a blue-green ap¬ 
pearance* of the base of tho celt ry As this deposit Is In 
jurious to health, stalks on which It appears should ho 
thoroughly scrubbed before use, after which there it ill 
be no danger of bad effects 

A Clock Escapement of the 13th Century — 

The ‘ verge” escapement employed hy Henry de \Uk 
and other cloekinakera of the 14th rentury was preauin 
ably cvulved from some cruder device, but definite in 
formation on this subject has heretofore bt*cn lucking 
Every student of this history of clocks will therefore 
be interested in the description and drawing of a clock 
more tlmu a century earlh r than those of de \ lck, 
which M Ch. Fremont has recently reproduced in Urn 
Vomphs kt'ndus from a manuscript dating from the 
Iterlod 1240-1251. It la esi>eclttlly Interesting to notice 
that this early timepiece la provided vUh a balance 
wheel, though It bears IltUe rem mhlauoe to the Immortal 
Invention of Robert Hooke This wheel Is Inge nlously 
adjusted so as to be given a to and fro motion by the 
alternate tension and lateral thrust of the cord uttachcd 
to tho driving weight. 

Sharks and Ray* a* Food Flthe* —An unreasonable 
prejudice exists In this country against the use of 
slmrklike Ashes (sharks, dogfish, rajs, etc ) ns fend A 
recent memoir by Mr Lewis Rudcllffe, published by tho 
U 8 Bureau of fisheries, taints out the flesh of vuri 
ous small specie# of this class Is palatable, wluu prop¬ 
erly prei>ared, and that tills fact is better nppm latrel 
abroad than In this country In England and ’WhIch, lu 
1013, there wore landed 04,900 hundredweight of dog 
fish, valued at £20,242, It appears, howevfr, that a 
good deal of shark moat Is eaten In tho eastern United 
States by people who think thty arc eating sonuthing 
else For example, trap fishermen In the neighborhood 
of Woods Hole, Mass., remove the In ad, tins nnd tull 
from all tlio larger species of shark (except tho wind 
shark) caught in their trajw after which treatment tile 
body looks not unlike sword fish It is then shipi>ed to 
Boston and New York, where it 1# sold as deepwater 
Bwonlllsh The fishermen rocelvo ftom 3 to 8 cents a 
pound for this class of food 

The Derailment of Railway Trains By Wind is not 

an uncommon occurrence In the ease of light, narrow 
gage mllwuyH Mr IL 11 < urtls writing in Symon*'* 
Mf tcorologlcBl Afugosinc t tells how this danger has been 
virtually eliminated on one such line, vix, a stretch of 
30 miles along the Atlantic coast of Ireland, forming 
part of tho West Clare Railway Rrobnhly there Is no 
other line In Iho British Isles exposed to such violent 
galea aud during a few vears prior to 1909 as many as 
five 1 blow-offs " occurred, In which the carriages were 
completely smashed though there whs fortunately no 
low of life. In that year Mr Curtis dc*visod for tho 
ratlwny a pressure-tube anemometi r, with electrical ap¬ 
paratus for giving two warnings by ringing a boll in 
the station masters house at Quilt j , tho first when tho 
velocity of (bo wind retubed 00 miles an hbur aud the 
second when it reached 85 miles nn hour When the 
first warning is given, 2,400 pounds of movable ballast, 
kept for the purpose nt every station Is placed on each 
vebtcla of any train on the line at the first station It 
reaches. When the second signal Is given, trains are 
stopped until the stonu abates, Since the apparatus 
was Installed, to December, 1809, there has been only 
oue atom-derailment, and this wa# v dne to deliberate 
disregard of the signal* 


m 

Industrial Efficiency 

Serving Lunches to Hold Employees is but one of 

the many suceesteful plans a Baltimore clothing menu 
faeturer is using at Lby present time. Lunches are 
brooght to the employees at their machines and benches 
by a colored maid, who a Iho takes the orders that are 
filled In the company's lunch room The food U served 
at practically funt pilot Not only has tho mnnufac 
turer found this plan piofit-uhk in that tho woikers 
maUriully Immure Hair dally output, but he has also 
succeeded In obtaining additional skilled help from time 
to time < ven In tin fine of labor shortage. 

Crushed Coal in Smelting —A mw mtthtai of util 
Iving coal In <ouip« iltfon with oil fml Is 1 m hm tried 
at \ nncouv i r Hume tonduMlng tho oxp< rim* nN clului 
that cruHlieil toul can lie supplhd to kUuui printer in k 
furmuxH h\ the Haim. intth(4 that oil is utill/i-d Hu 
niw iirixtHH Is of special InNnst to Biitlsh rohmihla 
us it U proiHjswl to upply it for stiultlut pm pom h In 
the big mining plant# of the l»nu Incc It 1 h riaimnl 
Glut serin tons of cop|»er oie mu Im sinrltcd with ojh 
ton of coni by this print ss, whtreuH formerly the ratio 
wiis a ton of coaL to a ton of on 

A Road Contractor's Ingenuity was recently J1 h 
played wlnn he convtited his chain Ik It pmr Into a 
rolh r Owing to the fact that shipments ot ciuirne 
aggregate were dt laved on the work at hand, he made 
Use of tho time by rolling tln_ rntlrt hu!> (,rade with his 
mixer Over the regular winds he slipped one half 
Inch steel tires JO inches In diameter and 24 Inches 
vide Tlie onpr half of each tire was filled with ce¬ 
ment nnd sand mlxev! otio to two rispertively The 
entire (mhiiso was npprovlmuti ly $75 00, which sum 
would have been hjm nt in shipping a roller for this 
work It Is rei>ort(Hj that excelluit compression on the 
bul>-grade wus obtained. 

Barging Lumber Across tho Gulf—Tho lumber 
trade of ( wbn utul other islands of the Best Indies 
wide h has benn de pre ssed for the past \e ar, In revivint 
rapidly Thu demand Is mainly for lone, leaf pine, and 
it Is be ginning to move In epmiilltirs out of Pensacola, 
Mobile, CiulfiKjrt, and New ()ileans The abnormal 
scarcity of lndtoms and prevailing high freight rates 
are retarding fmturs to a lirger Inc mine In the bus! 
ness Illustrating the straits to which some of the 
shippers arc put and the n sou rueful m sa of some firms, 
lumber is being loath'd on barges nt I’cnsmolu Fla, 
and towisl by tugs the 515 mile's across tho Gulf of 
Me vle-t) to Havana 

“ Safety First” In Steel Mill Yard* —^ There U A 
tow ear now in use in the o|kii hearth stock yards of 
tho Gary Murks, which is proving to he a min chh ns an 
accident puventer The tow cur was designed and 
built nt the works so that an mtlrc train of (barging 
buggies enu l>e eejuipiecd and op< rated by automatic 
coupUis, while the danger of switchmen getting their 
hands taught bcLwetn draw heads at the engine nnd 
huggle k Ih sold to Ik, e 1 liulnatoe 1 The tnel of tlu tow enr 
next to Hit engine Is ceiulpptel with n Jeimv coupler 
nnel Is alwnvs (‘ouplesl onto the 1 engine The other end 
of thi car Iuih an uutemtut lc < empU r whie h can be 
(oupliHl emlo the charging ears, all of wldeii Imre auto¬ 
matic couplers 

American Clay In Paper Making was the subject 
of a rtXAijt confere net. between re pre sciitatlve s of clay 
mining cmnimnics and of the 1 mtesl states Bureau of 
Standards. It was shown that several mills In this 
cejUulry were using Amerteau elavw with excellent n 
suits, while several others making tho same grade of 
pjljH r had m ve r beeu nl)lu to use anything except iui 
ported clays The fHets indicate that pint at least of 
the ciitieiHm of demuHtlc clays is elm to prejuellce In 
faveer of the InusvrliHl nrtle le teirtigii eluvs are said 
Lo have a mmh whiter apiKarHne*c tlinn the domestic, 
yet U is dt finite tv known that immv imiH>rtnl clays are 
treuted with ultramarine him , giv fug the ui an artificial 
tffe»ct It b pioposcd to niHkc inns em ti pmjm r unit blue 
to detirmiuo tlio difference In rate and amount of set 
tling out of the el»\s, and to make tests for color, i>er 
c*int of grit case with width the clay# mix with water 
aud other slgnlfienut tests 

Uae of Flint Pebbles in Manufacturing —The flint 
pelddi industry glus oieupation to numv women and 
children rthmg the htmli <e»nst Iving between Havre 
and Die p[H Tho i>chhie h eolliKtuI in and near Havre 
BTC seliHteel for their split rle id shajH nnd are used 
exclusively for pulverizing In eeiinlu industries, par 
tieulnrlv In tlu manufaetuu of eunent and In copter 
mines lx lug employed In the lnt* rlnr of large cvllnders 
In the (fluent industry the slow tm idng of the 1 >Mch 
product's a powder width he comes hii lngreellent of the 
cement, while in tlu eopl*r industry the mi till U freed 
of alt Impurities bv tho grinding e^s ration The same 
kind of pebbles is useel for e rushing purpeisos In the 
manufacture of paint Another Important use of flint 
IH'bbh's Is In the manufacture of porcelain the i>cbhlc* 
for this purpose tmlng fomul leetween Fficump aud 
Calais. In the latter caso the lobbies are pulverlxed 
before using 
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Realizing Industrial 

Preparedness 

An Inventory of Our 
Resources 


[The author of the following article in the 
(hUf Statistician of th< imfrUan Tdt phone 
anti Telegraph Company Mr Qtffotd is acting 
a 9 Supervising litre* tor of Committee on In 
dustrial Pr( parcdnrsB of thf Koval Consulting 
Hoard of the United Stnt(S, and special in 
terrat is Unt to what hi has icrittcn uhen it is 
staled that in tomtnon with his assotiafts in 
this paltiotir noth his time and tabor are 
i nttxtp voluntary 

Since the at till* was v^ritten the At my He 
organization IUU has passi d the House and 
fit note While mu< h of the na cssary legisla 
tion is coined in this bill, it unfortunately 
fails to ptovide for the placing of the annual 
f durational ntdtrs except 41 in time of war or 
whin uar is imminent so that the legal au 
thority for final and rmnplete realization of 
Industrial Prt parcdnrss is still to be obtained 

1 niTOR ] 



(X^tyrliht (Tn<Urw*o4 A Uo4«rwoo<l 


The Btril consulting board's committee on Industrial Preparedness 

Seated left to right Howard B. Coffin Chairman, W S Gifford, Supervising 
Dlrfitor Standing left to right Groavenor B Clarkson, Director of nation wide 
i durational news campaign W A, McKenile, In charge of atatlatlcal detail. 


O NE loKHon atnuda out from tho experience of the 
LountrltH engaged In the European conflh t and that 
Is—that dtfense Is not obtained to-day by fighting men 


Ixation of the factory, Including the purchasing, mnuu 
facturing, Inspecting, shipping and engineering depart 
intuits, will be made familiar with the work Payment 
for these orders on the basis of actual cost of pro* 


Plans for Mobilizing American 
Industries in Time of 
Need 

By W. S Gifford 


selves enrolled In the “Industrial Reserve 11 
The only restriction imposed on the men 
through such a process will be the prevention 
of enlistment In the fighting army In the 
event of war, It is proposed that a button or 
other distinguishing mark shall bo supplied 
by the Government to skilled workmen en 
rolled In the “Industrial Reserve,” and such 
enrollment will be considered to carry with 
It honors equal to enrollment In the fighting 
forces. 

Although not directly concerned In the three 
steps mentioned, ownership by the Govern 
ment frf certain supplies of tools and gages, 
which could be distributed In time of war to 
Mg assist In prompt quantity production of muni 
tion*, Is undoubtedly desirable 
□ adds Tha advantages of the foregoing programme 
I to the country as a whole are obvious. The 

plan Is cheap, It results In the education of 
manufacturers all over the country, and It lays, once for 
all, the ghost of the munitions trust, for no one firm or 
group 6t firms would find It commercially to their ad 
vantage to advocate war When it is considered that the 


ill one but by fighting industries Behind every man In 
tin. firing lino In Europe from three to five pi mum arc 
employed to Nupply him with food ammunition and 
otlu r need* To iluy two thirds to three quarters of all 
the Industries of the fighting nations ure tngnged In 
meeting the tremendous requirements of the buttle lim 
Phonograph iota, crus are making shell i>urtx uihiiu 
facturerfl of lufnnts food nrL making 


duetlon, Inclusive of all special tools, Jigs, etc, plus a 
reasonable profit should sufficiently compensate the 
manufacturer ami will go far to supply, at a reasonable 
cost, the current or peace-time needs of our regular 
army and nuvy Every manufacturer carries insurance 
ngohiHt fire bo must carry insurance against war The 
Inconvenience in handling these small educational 


producing resources of the United States are greater 
than any other two countries In the world, and when It 
Is considered that availability of these resources under 
this plan will be widely distributed geographically, what 
better Insurance against attack could be written? To 
the skilled laborer the enrollment in an “ Industrial 
Reset vc ” means that he will not lie sent to the firing 
line but kept with equal honor in the In 


plugs for shells, watchmakers are adjust 
Ing fuses, in short ad kinds of induHtn 
tire at work doing their part In the fight 
lng lino of lmlustrj 

Whetlur om Is a |>mlflnt or militarist, 
or among that PS [hi etut of the Amiri 
tan lieople who are in Uhtr one nor the 
other but sliupl) udvtN utes of pre(rtirod 
for defense, no objw lion can Ik* or Is 
raised against Industrial pripnrednew* It 
U thi tip, comparatively simple and atcom 
pi tailed without the (tanking of sabers 
or the glamour of martial spirit It Is 
the foundation for auy Hud ever> plan of 
true preparedness for the deft uw of this 
nation Its byproducts in the way of 
advantages lu time of peace mHke It worth 
while ev« u though It were not netessary 
as an Insurance against war 

The lessons to ho drawn from Enrol* 
Hhuw also tin daugt_r and loss due to un 
avoidable ditav lu providing munitions If 
u country Is industi fully unprtpured Tin 
necessary steps for Industrial prepared 
ness aro a cheap enough form of Insur 
mice against such jmselblo danger and 
loss. The accomplishment of true Indus 
trial preparedness, as shown by the cx 
perli-Uce of European countries and of 
monufacturers of munitions lu our own 
louutrj slmt tbe outbrtak of the war can 
be and U being achieved by three stepa 

Hirst A completi cmimus or Inventory 
of the producing resources of the country 
In the Immediate work in hand tills Is 
limited to a complete inventory of indus¬ 
trial manufacturing establishments and 
principal mines Other rtwoum* are 
needed, hut the information already avail 
able regarding other resource* i* more 
tomplete than that regarding the manu 
faiturlng resources so that their omission 
for the present from this first immediate 
step Is Justified 

SfToiwI The plating, lu time of peace, 
with hundreds or uvea thousands of manu 


THC WHITC HOUSt 

WAOHtNQTON 

April 31, 1010. 

To th« Business Men of Aaorioa 

1 bospoak your oordial oooperation In the patriotic 

i 

service undertaXon by the engineers and chemists of this 
country under tho direotion of the Industrial Proporodnesi 
Ooaalttee of the Naval Consulting Board of the United 
States, 

The confidential industrial inventory you ere asked 
to supply ia Intended for the exoluaivo benefit of the 
War and Navy Departments 9 and will be used In organising 
the industrial resources for the public service in nation* 

al defease. 

At ay request, the Aaerioan Society of Civil Bigi-' 
nears, the American Institute of Minins engineers, the 
Anerioan Booiety of Heohanloal Engineers, the American 
Institute of Electrical Engineers and tho American Oheftl* 
oal Booiety ere gratuitously assisting the Naval Consult¬ 
ing Board in the work of collecting this data, and I con¬ 
fidently ask your earnest support in tho interest of ths 
people and government of the United States, 


duatrlal army at home It meant* to tbe 
banker and manufacturer, as well as to 
the laborer, that unemployment and the 
Nuffertug therefrom, due to the outbreak 
of war, wlH be reduced to a minimum and 
that all sections of the couutry will have 
work to do, lata^r will be kept ou the Job 
aud the wrench to the Industrial system 
will he greatly lessened It makes pos 
if not probable, the retaining in 
private hands of the work of supplying 
the country’s needs in time of war and, In 
this way again, It would prevent any serl 
ous disarrangement of the economic sys 
tem The individual roanufactuate plant 
will, under this educational system, be in 
a position to swing quickly from It* 
regular commercial line onto that kind of 
government work for which Its equip¬ 
ment has been found to be best fitted 
The method for accomplishing the throe 
steps mentioned has been worked out 
carefully and tbe end la fast being ac 
com pH shed It Is ft most democratic and 
American way of doing the Job A corn 
mlttee of the Naval Consulting Board of 
the United States, known os tbe Com 
mlttee on Industrial Preparedness, of 
which Mr Howard E. Coffin is Chairman 
Is the directing body This Naval Cou 
suiting Board, appointed by the Secretary 
of the Navy, ta non-partisan and composed 
of men of the highest ability, who act 
in an advisory capacity to the Govern 
ment without pay and from purely 
patriotic motives. At the request of 
President Wilson, five great engineering 
societies—the American Society of Civil 
Engineers, the American Institute of 
Mining Engineers, the American Society 
of Mechanical Engineers, the American 
Institute of Electrical Engineers and the 
American Chemical Society—have pledged 
their asaiatance to the work of the Com 
mlttee on Industrial Preparedness. The 
first Immediate Step Is to take a census 


fatturers, widely distributed geograph 
Rally, of minimum annual edwational 
orders for army and navy sOppUea. Experience has 
shown that tho one great cause of delay in the quantity 
production of supplies for the armies of Europe has been 
the lack of knowledge on the part of the manufacturer 
as to how the particular article wanted should be mode. 
By making a few of theft articles each year In time of 
peace, the foremen and those holding positions of re¬ 
sponsibility, will become acquainted with the peculiar! 
ties Incident to their manufacture, and the entire organ' 


A letter from tie PruUeat of tie Uafted State* 

orders U a very small price to pay for such Insurance. 

Third The enrollment of skilled tabor lu an “In 
duatrlal Reserve" In time of peace. The Industrial 
force has become quite as Important as the fighting 
army Skilled mechanics In til line* of production 
must be kept from enrollment in tbe army, and in time 
of war must be retained la the factories, mHta and 
mines for the production of munition*. To this end, 
time skilled workmen must be listed and the men them* 


of our industrial resource*. Ear the ac 
oompHshment of this, the five engineering 
societies have each nominated Che man In every state to 
represent them ia the work within that state. These five 
men in each state constitute a Board of Directors for 
the state and have been formally appointed by th< 
Secretary of the Navjr as Directors of the Organl**^ 1 " 
fta Industrial fosparedoess and Associate Mambeta of 
the Naval Consalttag Boayd. Thesa Boatdff of Dfr** or> 
have aft organic held meetings, appotated 

tihsu ain da i an JW 
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The Technically Trained Foreman 

How One Deficiency of Our Educational System is Being Made Good 

By Allan Rogers, Pratt Institute, Brooklyn, N Y 


TpOJJ the pest few years tho attention of manufac- 
^ turers and educators has been drawn to the problem 
of training young men in such a manner as best to fit 
thorn for our great and rapidly growing chemical In 
duatrles. The conditions arising are being met In part 
by the excellent courses In chemistry and chemical 
engineering offered by our technical schools and by the 
magnificent research work being done In some of our 
leading universities, while 
is certain lines the trade 
schools and vocational In¬ 
stitutions are playing an 
important part 
But between tho research 
chemist and the chemical 
engineer, ou the one hand, 
and the skilled worker on 
the other, there exists a 
field whkh Is not being 
filled by men who have had 
a training along any of the 
lines mentioned This field 
relates to the supervision, 
by foremen, etc, of opera 
tlons carried on in tho 
plant Those positions, as a 
rule, are held by men taken 
from the works In the 

majority of cases they are Ignorant of the basic prln 
ctples involved and are often not In sympathy with 
the Ideals of tho scientifically trained man It oftep 
happens that a great part of the chemist s work got ft 
for naught because of the tendency of the “ practical 
man" to discredit anything that may have been sug 
Rested by the chemist of tho plant And, on the other 
hand, the chemist is apt to look severely down uimhi 


even ignorant workmen to understand or execute com 
plicated processes developed only by years of hard 
thought and untiring effort? 

The colleges and universities are steadily increasing 
their requirements and are continually raising their 
standards In order that they may develop the highly 
trained scientist and investigator Thus our cduca 
tlonal institutions have been turning out thousands 




Test fence painted with paint from Pratt Institute 

Of }oung men cadi year man) of whom ha^ found 
their way lulu lines of industry These joung men 
have boeomo the ba(klH>ne of tho Industry Into which 
i they leave entered and have built up a magnllluut 
\ structure of which wc are JuhMv proud We cannot 
help hut wonder howeur If the market In not beeoin 
lng flooded with an overproduction of material for 
which ue hate only a limited demand For even posl 

tlmi a« re 
geardi (hem 
Inf or lalMirti 
tor} worker 
there arc 
BCOtOH O f 

places a a 
foremen or 
superintend 
ent, equall} 
row a nera 
tlve equall} 
desirable scl 
entlfleal ly, 
far superior 
In prospects 
of advnnce- 
m < n t And 
yet no effort 
is made to 
prepare even 


applied Me are training too man} dlwcoverers and 
too few men to put their dim u\erics Into application 
Hundreds of plants ari irvlug for intelligent supervl 
slon These pUnta off* r poMtlonw of rcH|H»UHibillty 
and trust which should In and In the future will be, 
filled by men with technical training Whin the time 
cornea that we havo men in our plants who ran think 
along technical lines and w bo eau work In harmony 
and In avmpathv with te<h 
nludU trained nun hlglur 
Up will he able to get 
tin full In m fit of the re¬ 
scan h chemist h knowledge 
earr} out thi Ideas of the 

< hi in it ul < risfiit 11 and profit 
hj thi findings of the works 

< hi mist 

Tn dialing with thin as 
w itU anj productive prob 
hm thi first and most 1m 
pnrtnnt matti r to consider 
Is Hint of raw material 
Win re shall we get this raw 
mate rial? The answer la au 
easy one We should look 
for It In. tho high m bools of 
the country Tho majority 
of joung men ami young 
women are In a verj receptive mood at about the high 
school iwrind in thi lr carur this Is the time to Im 
press upon them what the future mu\ hold In Rtore 
A m*m 1 impression and a i rented inti rest at this crlt 
Iml |h rind would cause main an umertain >outh to 
turn thi lutttr part of his hl^lisihool course Into new 
ihuumlH where he could more i burly sec his way to 
advancement and prosporlt) and mmnrnk service The 
mauuiil training s}stem, as comluited lit many school* 
has this i ml of vie w but falls short of the mark tn 
Umt It brings out onl} tin mechanical side of the prob¬ 
lem To HCiomplIsh thi nsult desirwl In the writer's 
mind It would not be nmssnn to convert our high 
HihiHdw Into trade schools but inertly to pay a little 
more attuithm to tin practical things of evi ry-day life 
Ft w indeed art the high hi hool students to-day who 
nuIUi that I he United Statis Is the greatest manufac 
turlng oonntrj In the world, and it is safe to say that 
not one out of a hundred knows that evtry arthle of 
UIh dothiiig the food hi eats the paper upon which 
ho writis, the pnviiuint ujmn which he walks and the 
decoration of his liome are the result of ihimiml In 
ilufttrv brought to iurfcetlon through chemical treat 
uunt and control Thisi things should all be brought 
out In uddltlon to the simple faits as ordinarily 
taught in a course of gcmral ihemlstrv the teacher 
could Impress upon the student that each Item has some 
praitlial applhation and frequently the class might 
(Concluded on page 009) 


Model paint fketory at Pratt Institute 


the Ignorant practical person, and refuse to take his superfl dally 

problems seriously In either case the chemist Is worse for these po- 
than useless * Tho more he understands of the manu sitlons 
factoring operations with which he Is concerned, the Scientific 
more valuable he will become ‘to the owners of the education Is 

plant, and when he goes into the factory he must meet of value to 

with cooperation, not with opposition an<f abuse This mankind only 

condition, however, will never be obtained until we in so far as 

have provided our factories with technically trained It can be ap- 

foremeh, for then we will have a class of men who will piled to the 

be In sympathy and work In harmony with the ihemlst. benefit of hu 

To bring about this condition we will be forced to inanity, but 

consider xnorg seriously the question of Industrial edu to apply this 
cation for the great army of workers who flU these scientific 

minor though very responsible positions. It may not knowledge re¬ 
sound so panjfcftl to the ear or tickle our imagination quire* men 

of tip glorious so giwgi to talk about training of fore- who are fit 

man u it U to speak of the beautiful ideals of higher ted to do so. 

education, Jtat out g^orlotis ideals and higher cduca- The greatest 

ticeL^t bo ef littte value if we do not havo Intelligent discovery la 

ropwrUM e( ti» wonderful proceeeee we bare » ably wortbleee an 

detfeef^fertr cut in expect untrained, naaddUed and 1 «m properly 


Students (tom taaitag eearae doiag construction work la aew Uaaery 
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A Census of Colors 

What the Government is Doing to Aid the Dyestuff Industry 


By Prof. Thomas H Norton, Ph D, Sc.D., Bureau of Foreign and Domestic Commerce, Wash. D. C. 


T tIK Idea conveyed by the word “ census " whh, until 
a recent period, of an extremely restricted nature 
For o<iiturlefl it wrh limited to the simple enumerallon 
of the populotion 

During the nineteenth century the 8eoi>e of a na 
tlonai census >\uh gradually broadened, until now, In 
most civilized countrleu, it embrace a great variety of 
data Tile population la not simply uumlxred, It la 
ulao cJawlfled from marn Ntandpolnta, nativity, literacy, 
marltHl <ondltlou ot<upatlon, etc* Our Bureau of the 
( emu* atudk* eiorj phase of the material, Industrial 
and Intelh'etual lift of the American ritl/en. Each 
ten yearn It takes u complete Inventory of the nation h 
wealth nml aiweta 

New subjects for trtteful eimmeratlon and classlflca 
tlon arc making tilth nppenruueo, as sociology and 
et^onomlcH Htek coinntt forms of expression Oeusus- 
taklng Is no Innur an exclusively national fuiution 
It Is frerpnnth c\»tuted by state or ltxal officials, or 
on piUute Inlffulht 

Tlie retent i cumin of wild birds 1 b an Interesting 
example of a novtl and fascinating Add for statistical 
study 

Almost as pUturenque Is the latesL subject for een 
sus taking undertaken by one bramh of our Govern 
menh It might bt termed by a feullktonist us the 
rainbow (ensiw In hut H deuls fundamentally with 
the Infinity of tints constituting the visible spettrynn of 
the solar rays, Included between ' ultra red” and 
“ ultra violet M 

In more prosaic phraseology It Is termeil a census 
of the <oul tnr d> cstulTa coil trained bv the ^American 
people, and It is umipllul by the Bureau of Foreign 
and Dome nth ( ommerec 

So much Ink list bus been excited in chemical circles 
by the announcement of this new pluim of the Bureau's 
many sided activity, that a detailed statement is In 
order 

Necessity of tho Census 

The necessity for a complete eimmeratlon of the 
artificial coloring matters regular!v consumed by the 
wirlous inauufiu turlug industries of this country soon 
became evident when theHc brunches were threatened 
In 11)14 by « djeatuff famine, us a result of the great 
hurojtoan wur 

Those who took into careful c mishit ration the posst 
btllty of creating uu indeianduit American coaltar 
dyestuff Industry were obliged to study closely a num 
ber of factors betirlui,, upon this exceedingly com 
plicated question 

Among these wire such ltemw nH the supply of crude 
materials the c lie mists and chemical engineers avail 
able, the probable attitude of tin European Interests 
hitherto furnishing our H\nth<tk dyes uism the return 
of normal international conditions the requisite flwul 
and other legislation cssuitlal to safe guard American 
enterprise* nnd capital against unfair competition on 
the part of such foreign rivals, etc 
First and foremost, however, chuio the factor Of 
quantity What is the totul annual consumption of 
artificial colors In the l nited Htatea? How many dif 
rerent dyes are In lurrent use? What Is the average 
annual consumption of oath of these dyes? 

The ncct *odt\ of o\h< t information on these three 
points U self evhU nt to some For most a brief ox 
pidtmtiofi m«y\bo helpful 

In a general way we know how the great dyestuff 


of the primary dve, some times In regard to shade, 
often la regard to convenience of application* The 
form in which a dye la prepared for use on cotton may 
not be the best form for the needs of the silk dyer The 
requirements of the feather dyer may be quite different 
from thorn* of the manufacturer of ink* 

It is essential that the organisers of a national color 
Industry must kuow, with a certain approximation to 
accuracy, how much annually is consumed of each 
primary dye, and how much of each minor modification 
Is employed Without such data he Is at a loss to cab 
culate the sire and number of the units to be con¬ 
structed for the produc Uon of any given dye, and be is 
at an equal loss as to the equipment necessary to manu 
factor? It In the different modifications of current use. 
Again the industry is one of great complexity, in¬ 
volving a high degree of coordination and of careful 
planning to avoid material loss in the way of by¬ 
products. In the various steps intervening between 
a co«J tar “crude," and a finished dyestuff each chem 
leal rent tlon In the sequence Is apt to produce certain 
Ijcreentages of closely allied compounds, isomeric sub 
stances as a rule These latter may possess the same 
general chemical composition as the product more 
dlrwtly sought The arrangement of the atoms In the 
nu>le< ulo is, bowevt r, quite different As a result, 
phyakal and cheinhai properties are totally unlike 
those characterizing the main substances* By products 
possess as a rule, distinct technical and commercial 
value One may serve to make an entirely different 
dyi stuff, another may be the raw material for manu 
factoring a valued medicinal, a third may be employed 
In the production of a photograph!* developer, etc 
It is evident, therefore, that the establishment of a 
synthetic color industry means an elaborate study of a 
multitude of Interrelated operations, allied further 
more with numerous prodmts In h group of closely 
connw ted industries, baaed likewise upon the use of 
coal tar crudes To some extent the changing whims 
of fashion enter into play Back of every plan and 
calculation stands, however, the dominant factor of 
quantity 

It J» now generally recognized that any intelligent 
t Sort to build up a comprehensive, self-contained 
American coal tar chemical Industry must rest upon the 
solid foundations of accurate statistical data concern 
lug the American market for artificial colors. In no 
other way cun the < reatora of such an industry avoid 
duplication over lapping, waste and blundering, tenta 
tlve struggles to ndjuat productive mechanism to a 
vague, indefinite dtmand Without such fundamental 
data the future industry would be heavily handicapped 
by i>cnuaiient overhead charges, accumulated as the 
rtsult of l>eing forced to feel its way In the dark, 
chimlratty, mechanically, commercially 
If the coming American dyestuff Industry is to bokl 
its own successfully against foreign competition It 
must lit free from any uuuecessarj shackle. It wait 
start into existence during these year* of crimoon 
splashed struggle for Europe—of golden opportunity 
for this Republic—at the point where a brusque order 
to halt has been given the giant factories on the Rhine, 
the Main and the Spree. It must utilize to the full all 
the gathered stores of experience, -accumulated during 
the six decades since Perkins's epochal discovery and 
become a world factor In the seventh period of the his¬ 
tory of synthetic color at whose portal we now stand 
The data of quantity constitute the warp The 


mmrt normally in this country* Plans wars carefully 
laid to carry out the work a* sspedtttaisZyy aocaratel/ 
and fully as the very limited appropriations at 
command of the Bureau far such general pur p os e 
would permit 

How tK* Census was Taken j 

First of all it was necessary to decide upon^ths 
mo4u$ operand! It has been suggested by some who 
had early recognized the desirability of such a ** oefi 
•us” that the only available method for securing the 
needed data was to appeal to all consumers of artificial 
ootors for their cooperation* It was thought that a 
ready response would be given to circular requests for 
detailed information regarding the annual consumption 
of coal-tar dyes by each user of the same. It was pro¬ 
posed, In order to overcome the customary repugnance 
of manufacturers to communicate facts of this nature, 
that the replies should be sent to some central financial 
Institution, which would guarantee secrecy in oollattng 
the numerical data received. 

A careful analysts of the problem showed that any 
such method of collecting data was Impracticable. It 
would he Impossible to secure a complete Ust of all 
users of dyestuffs, In scores of trades and manufacturing 
branches Assuming that figures could be secured from 
all users of colors their compilation would be a her¬ 
culean task. Bupi»o*e that five tons of Congo red are 
consumed annually In this country This amount might 
be divided up among several thousand consumers In 
lots ranging from five to one hundred pounds. 

With a somewhat elemeutary knowledge of human 
psychology it was furthermore certain that no replies 
could be expended from the great majority of the re¬ 
cipients of circular requests Indifference, suspicion or 
pure laziness are serious factors to overcome, 

Tlie correctness of this conclusion lias recently been 
abundantly verified by transatlantic experience. British 
textile ahd allied Interests have been forced to deal 
with a far more serious “dyestuff famine” than has 
been the case In the United States. There was a similar 
determination to build op a genuinely national color In 
dustry The necessity of a dyestuff M census” was 
likewise recognized as of paramount Importance An 
Influential committee, representing makers and con¬ 
sumers of dyes, took the matter In band Appreciating 
the futility of dealing directly with the multitude of In 
dividual users of colors, the committee decided to col 
lect its statistics through the various powerfilL of 
ganizatlous of trades employing large quantitK of 
dyestuffs and then double the results, thus roughly ap¬ 
proximating at the entire national consumption of the 
various colors. After months of labor the committee 
has been forced to report a practical fiasco. Replies 
were secured from but nineteen associations or large 
individual consumers. The figures obtained covered 
but 8,146 short tons, perhaps 12 per cent of the na 
tlonal consumption. 

The method adopted by the experts of the Bureau 
of Foreign and Domestic Commerce was much more 
simple, direct and accurate As in the ease of Great 
Britain, nearly nine tenths of the normal American 
consumption is derived from European sources* It 
waa decided to use the data covering the Imports of 
artificial colon into this country during the 12 months 
ending June 30th, 1314— a month before the Outbreak of 
the present war The remaining tenth is covered by 
the returns of the Bureau of the Census for the 


Industries ot G< rumny and Switzerland are organized 
We know the relations of capital, of technical staff, etc,, 
to output From an economic standpoint it Is necessary 
to know flit totul extent of the American market tor 
this iIhkh of warts, in order lo wtlmnL approximately 
tho amount of lupltat required for a comprehensive 
lndustr\ i ho nunilu r of ftidned chemists and engineers 
needed nml the quantities of coal tar crudes to be pro¬ 
vided Tin ■vt form the malu links iu the chaiu cojmwt 
ing tin gas woiks nnd tho coke plants yielding coal tar 
and tbt gnsts lmhn with lnmstne and Us homologUes, 
with the multUudt of mills and shops in which syn 
thettc colors are (inputted to produce chromatic effects 
ui*m wares of llu most varied nature- paper, textiles, 
leather, wood ink varnish, fur, feathers, foods, bev¬ 
erages, etc. 

While such leading data are of prime importance 
from a general economic standpoint, of atlll greater 
value are the details concerning the specific product* 
of the synthetic color industry 

Itore are nearly 1,000 coal-tar dyestuffs of recog* 
nlaed standing In the tinctorial world Many of these 
are encountered commercially In the form of several 
marks or brands. These repmtent slight wudtthattoua 


shuttle of American enterprise and talent will flit 
swiftly back and forth carrying the threads of past 
experience, weaving the many-colored fabric of the 
nation's new industry 

Early in 1316, the embargo come into force, shutting 
off Genhen dye* from this country Long before, the 
relatively small supply of colors, from England, France, 
Belgium and Holland had practically ceased, and the 
somewhat mpr* impdhaot source In Switzerland was 
tl^mtenwl wlttf paralysis. 

The Bureajj. &t Foreign and Domestic Commerce In 

f hlngtofi was following with the keenest Interest, 
qyfco with anxiety, the Initial stops taken bravely 
"resolutely by a small band of farsighted Amor 
men, some manufacturers, some capitalists—all 
lots—convinced that finally the opportunity had 
r arrived, to build up a genuinely national coal-tar chan 
leal industry * 

In the earnest desire to second their efforts and 
facilitate their plans, ** well os to sarure the most 
favorable and economical flobdttiog* ter the rapid evolu¬ 


tion of the new industry on a psafcanent basis* it was 
promptly recognised that nothing, could be ot such 
direct assistance as a “census" of the dyestuff* con* 


domestic coal tar dyestuff industry, covering the pro¬ 
duction of the calendar year 1914. No serious Inter 
fere nee in the output of American colors occurred until 
after the beginning of 1815 ^ 

With the cordial cooperation of the Secretary of the 
Treasury, all tike tevofoe* tor the year iu question were 
sent by the Collectors of Customs at the various ports 
of entry to e central point, where the osmntiai data 
were transcribed. Thest include weight, value and 
price. Some 87,500 different entries, eadh ootbrlng these 
three items, were necessary. ^ 

These entries ate tound und e r about 6£00 heads, 
each representing a distinct commercial assignation. 
It must not he inferred, howeTfr, teat 6,800 different 
odor* <yxne into ooosideratiof^ Many rishdord dyes 
ore mahdfoctured by a number of firm* in ten same 
country as wen aa in various connttie* x I'totftontiy, 
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Strategic Moves of the War, May 26th, 1916 

By Our Military Expert 


t H to the lack of the ipectAtmUr which the 

* lita Week* of the war have demonstrated, the week * 
Jwt pesaqd has boon marked by the development of a 
Austrian offensive In the Trentlno, the resumption 
at (»rlAo attacks by the Germans upon Hitt 804 and 
¥ort Homme and the reported Junction of Russian 
^itilry with the British forces In Mesopotamia, In the 
▼trinity of Kst el Amartu 

The Austrian campaign in Italy has not as yet do* 
▼eloped sufficiently, nor gained enough material ground 
to render analysis of the operations feasible, for at 
this distance and with only the meager reports 
which have been permitted to pass the various censor 
ships, Httlvtonow known In this country of the actual 
situation. 

Almost inch by Inch, by dint of am arduous campaign 
which covered months, the Italian forces had pushed 
their lines closer to Rovereto In the* campaign against 
Trent In ten days, an Austrian force eat lmated at 
800,000 rten, hacked by a powerful massing of artillery 
superior In numerical strength and caliber to the 
Italian, has thrust back the forces of Italy along a front 
of approximately 00 kilometers, to a distance varying 
from that between two lines of trenches to eight or uluo 
kilometers, while east and southeast of Roveroto, the 
Italian frontier has been Invaded In at leant three 
places 

Austrian forces are reported to dominate the entire 
Lava rone plateau, with the Col de Santo and Monte 
Haggto, commanding eminences, also In their hands 

This thrust to the south and southeast, if successful, 
must have for Its ultimate military object the Isolation 
of the Venetian peninsula, and when It is considered 
that the bulk of the Italian armj in tho field Is cm 
braced within ibis territory, the menace of the attack 
becomes very apparent. 

There Is a marked similarity 
between the strategy era 
ployed at Verdun and that 
recently developed In the 
Trentlno Verdun is In tho 
heart of a salient, both sides 
of which are subject to at 
tack, either of which might 
be crushed lir by a succew*, 
the Venetian peninsula is 
guarded on the oast and 
southeast by the Adriatic, 
tqft tho Italian Austrian 
fwfttler, which In general 
coincides with the battle 
lines, forms the upper log 
of a salient The thrust is 
at the base of the salient, 
more directly upon Verona 
and Vioensn, railway bases 
which supply the main 
Italian base toward Gorhda 
on the east, and to which 
the greater portion of the 
Italian army looks for Its 
needs. 

Tha strategy is without 

donbt of the soundest, a glance at the map will make 
this apparent to the veriest layman But because the 
Austrians have attacked In strength and have gained 
a comparatively small amount of difficult ground, this 
does pot moan that It will be an easy matter for their 
fCross to sweep onward. The entire territory embraced 
between the lints is about as difficult as any in existence, 
and whan the problems of transportation and supply 
are considered, it Is dear that even If the Italian defense 
should mdkrlally weaken, an Improbability, it would 
qsttAlRat* considerable time even to shift the great 
funs forwaydr to new emplacements from which to 
pound to n pulp another position In advance This 
artillery haw been the secret of the entire 
afffclr, the ifgr, even from the beginning The same 
gstat bowttsers and Held mortars which made the 
Auktvfah advance against this terrific terrain possible, 
Moved tbfOMtelVs* the key which unlocked the defenses 
of SKknuSfc Maubeuge and other points. The steel 
Cupolas cfaKT not withstand them, hut without their 
gffcfttjfcns, aw Germans would hats been held at least 
" the Belgian fortifications. 

- r Tir artfllerr arm of the Austrian forces is 
kijxtw Italian, not only on the Alpine 
r#i8fierlL The Italian field material, 
f asma II fee fifcmowr M fierenty-Ftres " 

|v goto uib any fee Austrians have 
^ gae, bit fee disparity in numbers is 
Italy dwfc* a certain number of 
ifefe many which hare bets turned out 


sliKW the great struggle broke In August, 1914, Austria 
had a tremendous advantage in this mqn*tt from the 
first and it has been Increased In proportion since tho 
outbreak of hostilities It seems rather evldt ut that 
Italy has not goue into the prosecution of ber war 
whole-heartedly, apparently being willing to let things 
drag along, seeming hopeful of making her own Imme¬ 
diate gains by a “ride upon the coat tails” of her 
Allien Only a few months ago a whole cIrm whh h 
hart been called to the colors was grantod furlough 
Italy’s attitude 1* further shown by her strung! re¬ 
lationship with Germany, with whose ally sht Is at 
war and who is at war with Italy's allies, and Italian 
reluctance ta participate in the Balkan Imbroglio 
when, It Is believed, decisive ectlou on her part 
might easily have saved Serbia, adds isilnt to the 
complication It Is one of tho weirdest situations in 
all history 

Apparently this sudden swoop upon her by tho 
Austrians la tho price Itfllj must pay for her laeku 
d/tisical belligerent \ The constant effort of the (Vutial 
Powers has been dim ted toward the elimination of at 
least one national foe, first France, then Russia— with 
out success. Italy hi Ing tho weakest gnat link in tin 
alliance, and having been further guilty of kuplng 
about 400 000 Austrian troops from the Russian batth 
line, now comes in for her turn, with always in yltw 
the possibility of a succews whhh would rel<HN< tin ho 
A ustrian troops for wry lee elsewhere a tn in< minus 
gala for the Kaiser when It Is remembi led that re¬ 
serve* are become exceedingly scarce And u yhtoiy 
over Italy would strike a rather stunning blow to 
Fntento morale and possibly effect the same gain whldt 
was hoped for In the event of a decision favorable to 
Teutonia accruing at Verdun 



Italy is not ao far damaged bv the invasion save In 
her pride and possibly In morale, her Allien suffer from 
this, In this respect, as much as she But as things do 
not always pan out as anticipated, there may be a hoist 
with the atuuker’s own petard, exemplified by a full 
arousing of the Italian people and authority to the 
danger of dilatory methods and the real threat whh h 
seems to confront thptr state The greatest saving 
factor the Italians have is that of time—tho time which 
Is necessary for the shift of the guns. The hoist would 
come If Italy Hhould be so awakened by her danger 
that the nation would respond to a man and really go 
to war, thereby preventing a later detachment of 
Teutonic troop* to other points, upsetting plans of 
strategy which challenge the awed admiration of the 
world. 

There la another reason which may account for the 
sudden activity against Italy So far, the Central Em 
pi res have retained the Initiative, a tremendous advan 
toge In war, for it keep* the enemy la doubt, makes him 
chary of changes of disposition of troops and compel* 
him to follow the lead of the country on the offensive 
Yerdtrn, It awmi rather definitely settled, has not 
yielded the fruits expected, hoped for, to the Kaiser, 
the dominant factor in bla alliance, hut the German 
staff baa no mind to relinquish Its Initiative advantage 
Ob that account and, in consequence, Italy may servo to 
retain this. The force* of the Entente have been 
steadily gaining strength In relative manpower and 
material, evidently in anticipation of the wresting of 


the Initiative from its Ak*j Tin Infentt may assume 
lira role of tin nfTi nslw almnM k i iv day , but if will not 
Ik* h trut ofTinHht so | (t n K a* TuMoriiu 1* attacking 
for It liiunt Ural uprist nt only u roimtir attack, au 
offuudw return 

At Verdun tin r rmw< Prince continue* his efforts to 
break In the Frnuh sulhiu at Hill W and Mort 
Houma It wh UIS a lmpiUsK Lusk, ho trftiu has lm 
failed, but Htrangir tilings imw hap)sncd In yvnr Umu 
the suddui collapm nf a stout defense 

Frtmh uttivlh has turn nnnud and t!u lali^t 
dispatches indii ate thi ama r\ of I oil ] Hmuuiuunt 
the only permnmnt fortlthathm of tlu \«nhm 
enceinte whhh has fallen Into (,onnnn hands As 
a point of military ynlm, loit Uouainuntit Is until 
ing, but from the atnndpolnt of hi nttna at whhh 
mukts morale^-Its mouiv means nnnli to Vt him 
VMh ther the I re mil forti s will marugi lo ritalii 
it in mint hi r question whhh <mly flu futuit <an 
aiiHvu r 

Ttu Jurat ton of Russian timdry with tin British 
In Meanpoiniula appuiis to bv n hrllhnit and daring 
feat of uruis In alt probability this foree has made its 
wav from the \ it in 11> of R< rniuiiNhuh, probably by ti 
wide detour to the southward llirt imIIiijl, the eluhloux 
pusses of the forbidding mountain range a b(e b jmrulle Is 
the Persian Turkish frontier in Turlstim Mist of Bag 
dad r llnre is nothing to Indlutti whether this Is 
me_re.lv a ehtadunl Hung eolumn or tin hnnudlate 
precursor of a strong infantr\ urtvuneo of whh It the 
Russian foree that iffixRd the junction Is hut the ad 
vaiite eimilrv Ilou sue h an nriuv could subsist ami 
he supplied w till immitlems Is a womb r Rut the re have 
beep tunny woinle rfnl things e vide meet in the < rand 
X>nkc h campaign ami it Ih not Inconceivable that In 
Hfead of a dee tsfon (King 
re n< Insl on e It h< r e aste rn or 
western main front the 
e.om|U( st of Inrkt v with 
tlu elimination of that 
counti \ fimu tile (entral 
Alllame, might materially 
aid in bringing tin entire 
wht to an e ml 
ltnl> has n defense far 
Mipe rleer to what sin In rsi If 
ean put up if tin ] iitonte 
la gins a w tele spre ad inns 
Uil\ consistent ofTe iislu 
Rut till (lllHstlein is 

Is tin 1 life ntc ready 7 
In meu? Supplhs? Am 
munition 7 

Resurvey of the Massa¬ 
chusetts Coast With 
a Wire Drag 

T ill lintt* (1 state m ( nHst 
and < < enle tie ^tim v Is 
nheinf to make n re survey 
h> tin w Irr elrag method 
of Massae Imse Its Rav be¬ 
tween Nalumt and < ape 
Ann and of tho we ate rn part of ( h[m* Foel Bnv be tween 
Plymouth and tin ( ape ( od ( anal This nutluHl has 
besn lit use for 10 jears on tilt coast of S* vv England 
and has hurt imtsirlunl results In tin Malm* buys Rostem 
und This* ( od bays Buzzards and Narniffansert bays 
ami the hHst Klvtr, New York It is In use In Alaska 
with marked sue mm, and 1ms Ihk.ii employed In Florida, 
Porto Rico and Pauuraii 

The surveys In the yielnlty of Rostem last venr had 
sueh lintMiriaiit results that the work Is to he inntimicd 
Several new bunvs are* In iMmition some of the old buoys 
have Iks u sRiftesl, and the accepted dt*ep channel to 
Cape Cod < until is morn llmu a mllo farther offshore 
than preyiously 

The wire drag consists principal^ e»f a long wire 
SUR}K*nded nt kuuwn deitths Ivelow the surface bv ve rtleal 
wire cables, con nee ting bunvs ou the surface with suit 
able sinkers It is towed by launches, the purpose be 
Ing to plaoo the wire at the proper depth to uite.li on all 
obstructions of less depth and to puss over all of greater 
depth The maximum depth selected for the area to 
he dragged Is GO feet at mean low water or r >S feet at 
high water, where'er such depth exists In Salem and 
Gloucester harbors tho maximum depth will bo 33 feet 
at mean low water 

The object of the announced work is to insure 
the aafety of all veaaela beund to or from the Cape 
Cod Cana!, vessels hound eastward from Boston, 
and those entering Salem, Beverly, and Gloucester 
harbors. 
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Chestnut extract plant, North Carolina Palmetto growth la Florida Cutting hemlock. Tattoo Plain*, Tana. 


Our Present and Future Sources of Vegetable Tannins 

Where the American Tanner May Hope to Find an Independent Supply of Raw Materials 

By Samuel J Record 


T HE tanners nnd dyers of the United States use an 
finally about $25,000,000 worth of vegetable tanning 
materials, of which nearly one third Is Imported 
Formerly our tanners had the vlrgiu forests to depend 
upon and their use of tanning material was limited 
to oak nnd hemlock bark The peel of these barks has 
gradually become more restricted and less accessible 
though they still remain a great source of supply 
Meanwhile there has been a constant Increase In the 
production of leather muklng other sources of tannins 
necewarj For tanning certain grades of leather this 
demand Is Itelng met In part by the use of chemicals, 
synthetic tannins aro also being perfected Neverthe¬ 
less the demand for vegetable tannins continues, espe¬ 
cially for the tannage of sole leather harness leather 
and belting 

One of the first developments to meet the changes In 
the tannin situation was the making of chestnut ex 
tract Over two thirds of all the tannic Held produced 
In the United States Is from chestnut wood and bark 
The value of the extract consumed annually is about 
$4,000 000 The Industry Is eoiittned large lj to the 
South where the tannin content of the wood averages 
over 8 per cent, occasionally running hn high as 12 per 
cent (Tuatnut In I he North does not contain a suf 
flcleutly high percentage of tannin to make Its extrac 
tioa profitable Ht present Chestnut extract is used 
extensively In mixture with oak bark tannin for the 
preparation of leather of medium grade The future of 
< hestnut as a source of tannin is uncertain owing to the 
blight which threatens the commercial extinction of the 
tree 

The introduction of quebracho extract has done much 
to supply the demand for tanning material This ex 
tract Is made from the wood of a tree (QucbrachU i 
lorenteU) found In southern lirar 11, Paraguay and 
Argentina The hiartwe>od >lelds from 20 to 24 per 
cent of tannin, the sapwood from 1 to 4 per cent and 
the bark from 0 to 8 pe r cent Quebracho extract does 
not contain enough of the non tannin materials to 
produce of Itself well nourished leathers and is, there¬ 
fore, used in mixture with other tanning materials 
It was first Introduced Into this country in 1897 and 
within two >enrs the amount used here was worth ap¬ 
proximately $300,000 In 1900 the value of the total 



quantity used amounted to about $5,000 000, and In 1009 
to nearly $6,000,000 The value since has remained 
fairly constant In 1909, quebracho extract formed 
38 per cent of the total quantity of extract consumed 
In this country and Its cost constituted 5421 per cent of 
the total cost of the extract used The average cost 
per pound of the quebracho extract was double that of 
chestnut extract 

Red mangrove bark and mangrove extract are also 
Imported In large quantities In 1909, 19,000 tons of 
bark worth uver $500 000, and 1400 000 pounds of the 
extract valued at nearly $44,000 were consumed by our 
tanners Tim use of thlB product is rapidly Increasing 
and the price has risen materially in the last two years 
During 1915, over 2 000,000 pounds of extract were 
Bhlpped from Cartagena, Colombia, to the United States, 
Invoiced at 2^ cents a pound Owing to the growing 
dimand the price of mangrove extra* t from that port 
was 250 per cent higher than in 1914 An Important 
mangrove Industry has recently sprung up In Trinidad, 
British West Indies Prior to midsummer of 1915 only 
nhihII quantities were exported, but during the latter 
half of the year nearly 2,400,000 pounds valued at $10, 
800 were shipped to tho United State* 

Red mangrove Is native to the tropical tidal marshes 
of both hemispheres, but our present supply Is derived 
largely from the West ludles and Portuguese West 
Africa Along the Gulf of Mexico, mangrove yields, 
when proi>erly cured about 30 per ceut tannin, that 
from Africa about 40 \mr cent, and the East Indian and 
Borneo mangrove between 30 and 40 per cent It Is 
not generally appreciated that In extreme southern 
Florida the shores are fringed with thousands of acres 
of red mangrove trees. Efforts to utilise this supply 
have been abandoned for the present, as tho cost of 
collecting the material from the tidal swompe was too 
high There appears to be no valid reason why, with 
tho introduction of more efficient methods, this im 
portnnt source of tanning material could not be made 
readily mHHable for commercial use In quantity 



There are numerous other trees in southern Florida 
which should repay careful Investigation regarding 
their tannin content The black mangrove {Avloennio 
nitida) grows there and produces a bark rich In tannin 
This species la used extensively In British and French 
Guiana where It is known as courlda. Tho white man 
grove {Laguncularia racemota ) has much the same 
range as* the red and black mangroves and Is closely 
allied to South American species yielding bark valuable 
for tanning The seaside grape (Coocoloba vvifera ), 
the Jamaica black olive (Buaida bacertw), the hog plum 
{Spondia* lutca), and others are products of the sub¬ 
tropical regions of Florida that offer possibilities for 
the tannin supply of the future 

One of the most convenient natural sources of tannin 
is the fruit of Tcrminalia ckebula, known as myrobalan 
nuts In 1909, we consumed 18,000 tons of theso nuts 
valued at about (30 a ton, and 1,100,000 pounds of 
mjrobulan extract worth $37,500 Myrobalans are 
used extensively for dyeing os well as for tanning pur 
lames The tannin content of the husks is about 45 per 
cent and that of the stones between 4 and 5 per cent 
In 1910, India exported 73,355 tons of these nuts. 
Myrobalan extract gives a soft tannage of rather light 
yellow, and is generally used in combination with other 
tanning materials to Improve their color 

Gambler Is the dried extract from the leaves of 
Vncaria gambler and V add* It Is exported from 
Singapore in pressed blocks and cubes In 1014, this 
country consumed 10,450,000 pounds of gambler costing 
approximately $025,000, while In 1009 the amount was 
only 2,040,000 pounds and the value $134,000 Gambler 
contains from 36 to 40 per cent of a brown tannin 
which rapidly penetrates leather and tends to swell It, 
but taken alone produces a soft, porous tannage, It is 
used generally In conjunction with other materials for 
tanning both light and heavy leathers. It is Important 
also as a dyeing material 

Cutch is a product obtained from boiling the chips 
of the beartwood of Atacia catechu Good cutch con¬ 
tains about 00 per cent of tannin but it is used largely 
for dyeing browns and blacks with chrome and iron 
mordants. The product Imported uuder tie name of 
mangrove cutch Is an extract from the bark of tho 
mangrove tree Tho mangrove cutch Is not intended 
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Hemlock berk swsttin* shipment Blount Co H 
Tenn* 

for use as a dyo and its absence of color la one of it* 
chief characteristics 

Valonla 1* the commercial name for the largo acorn 
cups of certain foreign oaks, principally Qucrous 
<rgilop$ An extract la made from these cups, which 
In solid form contains as high as 58 per cent tannin 
It la used In mixture with other materials because by 
Itself It produces too brittle a leather In 1914, 7,954, 
000 pounds of this extract costing $116,400 were used In 
the United States, as against about 244,000 pounds cost¬ 
ing $18,000 In 1009 

GallnuU are excrescences produced chiefly on oak trees 
by the punctures of the gall fly for the purpose of de¬ 
positing its eggs The principal commercial kinds are 
oak or Aleppo gnlls and Chinese gull* The former 
develop on the buds of young brum lies of oak trees 
and, when collected while the fly is still in its larvul 
state, contain from 60 to 70 i>er ciut of gailotumiit acid 
The Chinese gulls are produced on the It avc* of a sumac 
and the best grudo contulus about 70 per ct ut of tannin 
Galla are imported In rather small quantities both In a 
crude state and in the form of extract According to tin 
figures of the Deimrtment of Commerce there won 
shipped into this country in 1014, 47 845 pounds of the 
extract \alued at $5,900, and 157,285 pounds of nut* 
valued at over $19,000 

Divi*dlvi is the trade name for the seed pod* of 
Cowalpinia ooriaria , a small tropical American tree 
These fruits contain from 80 to 50 per cent of a tarihln 
somewhat similar to that obtained from valonla. In 
1914, about 22,000 pounds valued at about $16,000 were 
shipped into the United States A closely allied species, 
Oaewlpinia brevifolia, a native of Chili, produce* pods 
very rich in tannin They are known aa algarobilla. 

In 1918, this country imported 14,500,000 pounds of 
ground sumac invoiced at $300,000 Nearly all of this 
was Sicilian sumac, which contains about 28 per cent 
tannin. The Sicilian harvest of this material has de¬ 
creased from 60,000 tons at one time to half that 
amount at present Sumac tannin Is valuable for 
making line leathers for gloves and for boot bindings. 
It la also used for the r&tannlng and currying of 
heavy leathers Another important use of the extract 
Is the mordanting of the basic aniline dyes which 
require a preliminary fixing bath, especially for fixing 
methyl or methyline green shades in cotton fiber 



Befese burner of Urge saw mill, consuming much 
possible tannin-producing material 

There 1* an almost unlimited supply of sumac in this 
country, but It U not prixed ns highly for tanning or 
for dyeing a* the Sicilian product, owing to the much 
darker color It come* mostly from Virginia and sur 
rounding country where the two principal spot lea, the 
smooth sumac (Rhus glabra) and the staghorn (Rhus 
hirta), attain their best development Both of these 
also grow plentifully farther north but the tunulu con 
tent of the northern grown mnterlnl Is lower Only 
the leaves and long leaf stalks are of value, the tarries 
and old shoots being worthless. The leaves art gnth 
ered when there is no dew or other moisture on them 
wilted for a few hours In the open, and tlnu dried in 
an open shed until the stems will snap off short In the 
finger* Tiny are then packed in burlap lmgs aud 
shipped to market The price of nathe snmae varies 
from 90 cents to a dollar i>er hundred poundH lu carload 
lot* at shipping point 

Palmetto extract is obtained from the roots of the 
cabbage palmetto (Rabat palmetto) which la very com 
nion on the sandy soils of the coast region of south 
eastern United States It makes a good substitute for 
gambler, i* useful as a mordant in dyeing and accord 
lng to Dumesny and Noyer (Wood Products Distillates 
and Extracts, London, 190N, page 278) “ no other tannin 
agent Is no well adapted for use in conjunction with 
chrome as palmetto extract ” The authors speak very 
highly of the extract, for which they anticipate a 
great future, and give full instructions for Its proper 
use Palmetto extract is little used at present though 
there are indications that the Industry will l»e revived 
and extended When first introduced a great many dlf 
Acuities combined to discourage H* use, but it i* cIh lined 
that thoao have since boon entirely overcome as a 
result of laboratory researches and factory exigence 
Oanalgre Is the name for the tuberous root of a species 
of Rwnev growing In the Southwest where it was at 
one time more or less extensively cultivated Canaigre 
contains upward of 30 per cent of tannin The plant 
grows prollfically and the yield i*r acre under favor 
able conditions U high About 15 years ago it appeared 



Corded chestnut (for add and pulp) Old 
Fort, N C 

that the Industry would eh whip to enormous projHir 
1 Ions but tbo frilgbt charges for bringing tin silted 
dried roots from Texas and St w Mi vlco to the timm rs 
in the East were too high to allow a profit to tin pro- 
dmers It 1* believed that this industry will bo de 
vcloped later 

Oak hark has always hold the highest place among 
our tannin substances and, in spite of its growing 
scarcity and the increasing usi of olhir materials it 
still hold* BupnmiK\ in the nmmifmture of the best 
grade* of leather The hulk comes from two specks the 
chestnut or risk OHk (Gum.ua p/Oma) of the Last and 
the tanbiirk oak (Quercus dmMflora) of the West Th© 
tannin content of ihistuut ouk bark merHgis between 
6 aud 8 per cent, while that of tanbnrk oak runs us 
high ns 2*) i« r etutln some emus with an average two 
to three times that of the Eastern sireies There arc 
in the 8outh a number of oaks not now used for tannin 
which may offer poHsildlrUs for the future The tannin 
content of the burk of ati> of these specks is high 
enough to lw* of comnurcial liuporlance provided the 
raw material van Is had In sudleUnt quantities The 
following table glvis tin r< suits of some analyses show 
lug »)u iMnudugiH based upon dij weights 
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17 5120 27 19 41 
10 17,18 68.18 43 
1 10 1 59 OS 
7 09| 7 62] 8 05 
9 2H 11 00 10 38 


The bark of the himk or yellow OHk (Qurrrn* 
vtluhna) Is now employed to souk extent In tin 
manufacture of what is known as quenltion hark 
extract The bark 1* steejKsl In hot water mid the 
aqueous extract la concentrated In vacuum evnitonitlng 
apparatus It is used for thi djelng of intton, silk 
wool and fur, for the making of wallpaper lnke* 
printing inks, and boiler compounds and for tanning 
preliminary to iljtlug In 1914, Hboiit 12 00O tons of 
(G ont-luiled o* pty/v aoi) 
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Government Transportation 

Great Work of the Society of Automobile Engineers in Standardizing Parts 


I N the great general plan for creating a sufficient 
national defeuae for the Gmermnent and iteople of 
the United States which Is «o rapidly seizing uism 
the common sense of the nation there will be encotm 
tered no more Ultn* ult or lm|»ortaiit problems than 
those having to do with the t run sport of troojm In time 
of war This lirouil question of trnnsi>ortatlon no 
longer means nnrily the puhhuko of armies and mip- 
piles over mUromls, hut hua to do with one of the 
most interesting and vital elements of modern warfare 
“the motor trunsport Precisely hh General Joffre Is 
on high authority now believed to hn\e sa\ed the day 
for the Allies at the battle of Marne by his marvelously 
swift movement of a quarter of n million soldiers to 
the front from Pails In Unitabs and motor cars of 
every dew riplloit so lu.ro in the United States, with 
Its infinite ly printer arm does the automobile an a 
H)a*edy, flexible and Mire ague > of Irnnsitortatlon l»e- 
tomo a canltnal factor lu all rohsiderntlouH of the 
national ckfeufu 

f JTie Socldi of Automobile Fnglraers has grown to 
bo recognized both litre and abroad ns the best expres 
slou of tlu uaKhnnleal and invmtlve gmlus of the vast 
American automobile Industry The work whkh this 
organization has done in standardizing materials used 
in this reumrknhle Industry has In many cases been 
Incorporated Into International engineering practice, 
and It U now piolmblc that the work will form the 
basis of establishing standard sjn-c lflcatlons for the 
l»uriK)«es of the l nlted States Arm}, particularly in 
the use of mf 1 ifur> tiucks 

Towurd this liiiltr end repre sciitatlves of the Society 
of Automobile Engineers have been closely in touch 
for the past few wuks with me minrs of the Mar Uol 
leg© In Washington with prominent rnilroad pn si 
dents, representing tin American Itullwa} AHKoclatloii 
and with tin. Industrial PrtpHrmlm«m ( ommittec of 
the Naval Consulting Hoard of tin UnJIrd Stales It 
now ecttuH reasonable to stuto that out of this series 
of conferiiKTM tlio wuy has las n |m\ed to set on foot 
a closel} knit woikahlo organization for tlu handling 
of government transportation problems in time of war 
The development of the plans hits las n greatly h« 
stated by the Hoard of Dins tors and the tit noral Man 
ngcr of the Niillouul Automobile (hninbir of < 
mere©, which hnH authorized its exec ullvt s to meat 
the military nuthorlllts at miv point in the building 
up of au adispmto national motor transport servlet 
ThU Impoitant organization has plnc-ed at the dlsiavsnl 
of the govermutiit compltti and accurate Information 
couecruing the manafueture and Hlilpment of motor 
vehicles toother with morels of dealers organlzn 
tlons and up to elate lists of trucks and pleasure car 
owners in ull hi dIons of tlu countn The Annrtcnn 
Automobile* Assoc iutiou, w 1th oignnfoutioiw lu pruc 
tleall} ever} stHle Is the national bod} of owmrs of 
pleasure curs, and thiough it will he made possible 
tho cobrdlimtlon of tin voluntes*r movements width 
are being sturted in various parts of the United States. 

For years tlu War < ollig< 1ms been working on 
trnn«iH>rtation plans to be tfferilvt la On event of 
war Tlu purism© of the recent ooiife re ms s 111 Wash 
lagtun and New ^ ork with uutomobllo and railroad 
reprise vital h es was to foimulato a complete line of 
procedure as soon os iwwslhle Tlu re were clearly cat 
forth the limitations of the present provisions of tho 
United Mtatis statutes and there whs discussed such 
legislation now contemplated ns that preqKised to be 
enacted In the fonu of tlu ( hainl>erlntn Hill to provide 
for a motor truck rcseerve cortw, tho President appoint 
lug rtserve corps otfhera subject to the' orders of the 
War Uopartinent at an} time In onae of siaktal emer 
gency and for relatively short Intervals In times of 
pence It U themght that the motor trrnk corps will 
bo under tho iurisdlclUm of the Quartermasters l>e- 
partment and the rallrevad transportation plaus tmder 
the illrprilon of the Engineer Gnrps of the Army 
It should, of course, be born© in mind that modern 
mobilization plans must be extremely elastic. The 
great war has taught thut No foreign nation has yet 
wholly abandonee! animal transportation In moblllza 
tion regulations current abroad at this time motor 
transport le divided broadly luto two classes, consist’ 
ing of heavy trucks and light trucks, respectively By 
the use of 2,500 trucks 50 000 troops have been moved In 
what would have been thought* in part years, an Incred¬ 
ibly short time 

The most recent meeting in connection with this 
movement, which very possibly may revolutionise© the 
great scheme of transportation la this country, at least 
In time of war* marks the Iwglnnlug of the establish 
ment of comprehensive SAB, military standards Once 


By Coker F. Clarkson 


it it toured y pottibie to overetHmdte tho prao 
float value to the automobile induttry of the ttihtf* 
ardizution of part* which it being carried on by the 
Hooiety of Autoinabilq Engineer* through it# Co*- 
ferenoe Commit t< e on Standard Specification* for 
UiUtary Trutk* Tha following article it by Mr , 
Coker ¥ Clatkstm, Secretary and General Manager 
of the S A h and Chairman of the above-named 
Conference Commit| oc.~Hmtob. 


the fundamental requirements for the service In mind 
iHX’ome clear, any additional detail recommendation! 
necessary can be formulated with du© promptness. The 
work is of a ven broad nature, and must obviously 
be conducted can fully The extremely hard conditions 
under which true ks operate at the front In time of war 
constitute a large study In themselves The different 
divisions of tin Standards Committee of ths Society 
of Automobile Engineers will be assigned by the So¬ 
ciety Council subjects within their Jurisdiction and the 
scope of work txttnded as shall permit moat thorough 
ami effective d(Iteration 

President Hassell Huff of the S A.E expressed the 
view that In addition to the work of formulating ulti 
mato standards tin Society should through what might 
be called exigent eommittoe work give all possible ad 
vie© on specifications submitted to it Accordingly, a 
committee was appointed recently to take up with the 
govtrmmut oflUInls detail data considered pertinent to 
standard spot ifleations for gasoline motor trucks of 
IMj tons copinity 

The automobile industry will appoint representslives 
to work on n national plan of military transport to be 
dfv«io|H>d In detail Wajs and means must be had to 
form units of pr<n arable mathlpes and material Tho 
automobile industry will in tho lust analysis have to 
supply the men to man the tnxJc* as well as the tracks 
th< mat Ives The numbtr of tnuks needed would de¬ 
pend on the length of haul rather than the number of 
mtn or the amount of supplies to be hauled It is estl- 
umtfxl that there is uearly 30 per cent saving operating 
tiucks HO miles a day as compared with horse haulage 

The good roads authorities are hopeful that with the 
existing nutlusta of Htatc aid In forty different states, 
nud tlu proved Federal aid there will be in a short 
time four or flve roads across the United States in an 


Bat the Uy reader—n* map fy the otan+4**> 
I* wherein does thSA pvo9^ Vpl , ^»W*r Is 

very staple tbro^ tta iteedy redndttta %a prtfde of 
otn geoompenlod b? ah flqUaHjr tt m/fy vmpM in 
qualltyi ^ 

®ten the manufactnm# of eogiboi for Agrlehltmil 
tractor* mV© ualng rta*dat*de as a basis tor 

apeethcatWms. Thu* la the fotpre farmers <ft tta cansx 
try will benefit by work befhh by «he engl 

news. OrganmtSeos at motor boat wd gskgplsne 
engi ne er s are a)rt> ptennlng te net S.AJt standards 
as a foundation in their own standardisation work* 
and the older organisation la giving erery asrtstanc* to 
those younger hddios. 

As dvidenoe of the quality of the personnel # w 
Society of Automobile IKngtoeert it is lutSreetiog to 
not© that three of its pert-presidents hate recently been 
called upon by the Government of the United States 
for the use of tbelr talents, A. L. Biker is an active 
member of the Naval Consulting Board of the United 
States* Howard E Coffin is Chairman of the now 
famous Committee on Industrial Prepared new of that 
Board, and Henry Souther, who In addition to being a 
past president was for several years Chairman of the 
Standards Committee which has done so much to bring 
the America u automobile Industry to Its present de¬ 
velopment has Just been appointed by Secretary of War 
Baker, consulting engineer to the United States Avia 
tlon Corps, to aid In the development of that branch 
of tho armed forces of the Government. 

The keen interest of the automobile engineer in the 
construction of the economically operated automobile 
is shown by the nature of recent meetings held by the 
local organizations, or sections, of the society For 
example the Metropolitan Soction held a largely at 
tended meeting in New York at which the automobile 
fuel situation was considered In all Its phases The 
Cleveland HcctUm of the society at its April meeting 
dlMUMsed recent developments In carburetion that are 
expected to have an Important hearing In reducing fuel 
consumidlon and In permitting the use of cheaper fuels 
than are at present possible The Indiana Section held 
a most enthusiast It meeting lately at which an entirely 
new method whs described of converting the heat of 
the fuel into useful work 

The*© local meetings and the establishment of widely 
used standards are au expression of the value of the 


cHHt and west direction, and tho sum© number north 
and south 

Tlmre is good assurance that an adequate military 
trunHijortatiou sjstem will l>© established am! main 
tained In this country, lmtsmuih as the government 
o/ftrials and the civilian authorities are working sin 
a rely with duo strenuonsness and effectiveness to this 
end 


eoclity's work both to the public and to its members 
The society is continuous!} growing because it meets 
the demand for a coordinate body of the automobile 
Industry, wherein technical matters can be authorlta 
tlvely discussed, preferable engineering practice reeom 
mended, and friendship ami fellowship fostered. The 
cooperation and interchange of knowledge resulting 
from the activities of the society benefit its members 


It may be interesting to renders of the Scientific 
Amiiucan to know something of the work of the scien¬ 
tific rnxUty whkh has been called upon by the Govern 
mont fur Us advice and action The Society of Auto¬ 
mobile Engineers Is now one of the great engineering 
bodies of the *orld Its work Is never coi^cerued with 
} osterday but rather with to morrow and the day after 
to-morrow, and Us work is never ended The automo¬ 
bile Industry Is developing so rapidly that constant In¬ 
vestigation and research work are necessary not only 
to keti) pace with it, but to stay almost lu advance of 
the automobile building art 

Th© public Is always more interested in accomplish 
ment than in promts*. A recent investigation among 
automobile manufacturers has shown that a large ms 
jorlty are using extensively standards established by 
the Society of Automobile Engineers. The S AX screw 
and bolt standard, which has been specially developed 
to meet the needs of the automobile Industry, is used 
by 94 per cent of the companies from wham reports 
were received. 8 A.U, lock washers* consisting of 8$ 
sixes instead of 800 ot 400 sixes formerly need before 
the day of 8 A.E, are now standard practice of 80 per 
cent of those from whan Information wa* had,. 

Recent standard* th* result of ptiurteBjag labor by 
the many different Plvlstoni of the fttdi Standards 
Committee of the Society, officially adopted by th* 
organisation as a whole and made avfitade to th* 
entire motor car lhdtatry, indfcde a provisiod toe %bS 
elimination of headlight giar**pecincatlota^«^t^ 
cable for gisoilna Mfemobti©** mileage add #**d 
tugs for electric tywefc* fpad&x&m $ 

manufacture, purchase and me&pda of 
anal} fits and physical tests, standard eise* of Heap** 


directly and through them everyone interested In any 
way, aa user, dealer or maker, in the automobile 
Industry 

Tims It will be seen that while the Society of Auto 
mobile Engineers owes its existence the scientific 
and mechanical needs of the fourth American Industry 
in point of rise, Its activities and achievements ar© 
In no sense solely academic and technical, but in their 
broad scope touch the life of the nation at many points 

8 «w«r Pipe* from HaviUu Molten Lot* 

T HE making of sewer pipes and bricks of the molten 
lava from the active volcano Kilauca la advanced as 
a business proposition by a retired Ohio manufacturer 
of newer pipes* who rlsHed the Hawaiian Islands in 
February of the current Tear The volcano is on the 
Island of Hawaii* 88 miles from Hilo, and reached 
directly by automobta'om a smooth md that dips 
down through a bmk In the wall of the old crater to 
the floor of need lava and t£etae almost to the brink 
of the pit of Bqlsmamnau. 

' It lb -declared that with proper tardbliwry, pips* 
ootid be molded from ths im material tniMpdries 
TW f4an has advanced to Srect*ndla*flbh<i^ con 
fstor^ that could beat tfc# lava tat 1 ot ths the 

to bo »*4o or o' 

boftbg i bam »l*$*\*** 
twAotovo W4p& trnidk eurbW.OMliAS* ttoe 

.Siwde^IrsSSMrii. 

' we jja vUnpumj . 


plates, standard location of engine tad ehaaaU aumberp* tbtaMpUks SiW flmy fn bm 
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Front of now Maa—chuaetts Institute of Technology BvOtfiitg, ooen across Charles River from Boston 


W O are accustomed to beholding in the mere pb>ii 
leal aspect of a university—In Its grounds and 
buildings—the evidences of small beginnings, of growth 
and development, of slow enlargement addition and 
extension On the typical campus the old mingles with 
the new, the first building put up by the original 
founder* rubs elbows with the gift of the latest De 
cennial class, a few structures are still found ade¬ 
quate for their original purposes, others have been 
directed to entirely different ends In keeping Its 
physical equipment In harmony with its changing scl 
entitle alms—with the changing alma of science Itself, 
In fact—the University finds makeshift and compromise 
a vital necessity Three Schools of diminishing conse¬ 
quence are housed together In a building designed for 
one of them, and the School of the hour sprawl* Itself 
all over the campus seizing on vacant buildings and 
doors and rooms where It can find them 
A new University, however richly endowed and 
elaborately planned cannot have the complete and well 
balanced scientific organization developed by years of 
SS£ierlence An old one, on the other hand, is of neccs 
ttty confronted bv this problem of physical adjust 
menh The obvious middle ground Is to take an old 
University and put It in new clothes, to let It outgrow 
Its old physical body entirely and get a new one It 
haa remained for the Massachusetts Institute of Tech 
nology, of Boston, to furnish the supreme example of a 
University thus made to order 
For years this institution has been badly crowded In 
Its old home In Boston, and the impossibility of getting 
land for expansion led to a solution of the problem by 
transplanting the entire University to a new site, 
across the river in Cambridge The plans call for a 
complete home, with residential hall* and a social con 
ter, as well as facilities fur conducting studies, but the 
Educational Group Is the first and by far the largest 
step towards realising the dreams of the thousands 
of friends and alumni of this famous institution of 
learning The New Technology will be dedicated with 
the completion of this group on June 1214, after nearly 
tVo years and a half of construction, and a host of 
alumni, many of them national figures In business 
and the sciences, with invited guests prominent in 
all walks, will attend a great thiw-daya' celebration 
on the beautiful site facing the Charles River Basin, 
Boston's unique water i»rk 
There are twelve connected buildings in this Educa 
tlonal Croup arranged along three sides of a broad and 
deep central court flauked by two side courts of only 
less magnitude Around 
these courts are ranged the 
class-rooms, lecture rooms 
and laboratories. Few struc 
tures built for any purpose 
sxoted thia group In mag¬ 
nitude of constructional 
work. Six thousand car¬ 
loads of material were han¬ 
dled, which would make a 
train reaching from New 
York to Albany— a distance 
of 100 mile*. This material 
was jaetfcd by means of a 
temporary railroad sur- 
rodndiflg the Bindings end 
Served by ldoetnotive cranes 
^ as wM as looomotives. 
the eonitetta and masonry 
tuftd totaled 80,000 cubic 
yard* «s tp make a 


Bolid shaft the height of the Woolworth Building, with 
square section, and filling Broadway from curb to curb, 
and an approximate amount of sand and gravel was 
employed 

The boflt part of the work of M I T la done In the 
laboratories, and these have been planned in the new 
buildings with the greatest care and attention to de¬ 
tail The steam laboratory in the Mechanical Engl 
neerlng Building receives high pressure steam through 
two mains located below the ceiling of the first floor 
A superheater rauv be connected at will with the ina 
chinos where exi**i Intents are to be made The con 
denser* of the various euglnen In the steam laboratory 



Hydraulic laboratory, showing 10-ton crane 


are in the basement and take tooling water from one 
of the large canals of the hjdrnullc equipment passing 
the used waler Into a hot water return Apjmrafus 
for determining the flow of hnperbejited steam through 
orifices or turbine nozzles will also be lotated In the 
basement 

The Institute has conducted a modest aorodjnamcl 
laboratory for many veHrs and for six or eight >eurs 
has paid special attention to fundanuntal principles 
of aircraft construction The up-to-date aerodjnaroic 
equipment of the new buildings Includes a 4 foot blow 
ing tunnel, In which velocities may reach 40 mile* an 


hour A 7 foot fan »u<hs the air through the tunnel, 
in the center of which, where the air currents are most 
regular and stend>, are arrangements for placing the 
various deviciB to be tested Berlin iw the most novel 
feature of the equipment Is tbo aorodj nautical balance, 
an Instrument for measuring com|>onents In any on# 
of three directions Tills Instrument, of English model, 
measures wind pressure the twist due to Inequalities 
of pressure, and the lift, and Is adaptable to all kinds 
of surfaces Tlius the < fleet of w Lad on planes may be 
deli rmlned, or on prop!Hers or even different form* 
of sails 

The electrical lalioru t»rl< s maintained by coopera¬ 
tion between Hurvurd and MassacUnnetts Institute of 
Teihnulogv, will contain the finest collection of arti¬ 
ficial ekntric conduction 11ms in the world There will 
be a 2 000 nautical mile artificial submarine cable cor¬ 
responding to a regular ocean telegraphic cable a 2,600 
mile, long distance, aerial line corresponding to a trans¬ 
continental telephone line, two artificial power trans¬ 
mission lines of N00 miles, an artificial telephone sub¬ 
terranean line of 36 milts, and a number of other spe¬ 
cial transmission lines of unusual tjpes. In addition 
to these, there la a transmission spun, the gift of 8toM 
A Webster, a replica of the Big Creek 150 000 volt 
power transmission line in California This has been 
in place for a year or more and 1* used for testing in 
a variety of wajs, such as the effect on sag of tempera 
ture and the relations of soil surface to electrical 
ground for which there are no formula; existing For 
these tests a local laboratory has been Installed at the 
foot of one of the towers Exiwrimcuts are also con¬ 
ducted, using the wires of the spun or antemue. 

The design of the hydraulic lal>oratory, containing 
some 700 fts t of waterway has recpBed study from 
many prominent hydiaulh engineers and Is constructed 
throughout with a >lcw to tnubllng the most precise 
experiments in flow age and Indruulb work Water U 
supplied from the concrete Intake connecting with the 
Charles River Basin, and flows into large circulating 
canals lp the basement of the building from whhh It 
Is pun»i>ed thronjji a \uiturl tube Into an open steel 
flume hunted oil tin second floor From this flume It 
flows through a steel penstock provided with open 
lugs for water wheels A concrete draft tube connects 
with the lower end of the itenatuck, and frcmi this draft 
tula tin water dlnchaigcs through slide * gates or over 
weirs back Into the circulating cHnal The caiuiclty of 
the system including the ctnuluting canals and the 
adjoining steam laboratory, is 250 000 gallons 

The equipment Includes 
many punqjs and tanka. A 
la lt-dri\Lu rotary pump of a 
thousand gallons a minute 
capacity will be used in con¬ 
nection with a steel pres¬ 
sure tank 5 feet In diameter 
and 'U feet high, built for a 
pressure of 260 pounds to 
Hu inch An artlflc lal head 
of 675 feet is established In 
this device bvmcatiHof com 
pressed air forced Into the 
top c>f the tank. Slow 
through orifices la always 
an Important part of hy 
drnullc study and thia Is 
naturally affected by any 
currents within the tank 
that cotuo near the orU 
(Cancfmlrrt oh ptfff# 002) 
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Plain Facts About Kerosene Carburetors 

Of Paramount Interest m the Face of the Serious Gasoline Situation 


T nE rapidly Increasing use of internal eombusllrra 
mginos In all types of self propelled vehicle* and 
In motor boats, hb well as In the numerous stationary 
power applications, hna resulted In a searrih of Kano 
line which has not boon u serious factor to consider 
until tills year As n result of the lwreaslng price, 
numerous suggestions hn\o bun made that terowne 
be used as a aulmtitute fuel A nnii)l*er of dec lees are 
offered for uiporlzlng kirotam and uinm claims arc 
made by the promoters for these that aic not always 
thoroughly Imimm* out In practice While kerosi ne Is fair 
ly phullful It h pinsluil pioj>orticR nre such us to reudor 
It a jHKir substitute for gasoline with LX 
fating carburetors and design 

The main draw bat k Is that hernia in is 
much less \olntih than msollm and must 
be raised abo\e ntniospherlt t< mptiatuie 
before It will vn|H>ri/( readily This link 
of the pro|K rty of <pil< U t \ nitration, 
whhh has Is en the guattst ndvantHgt 
of gasoilur not onf\ initrfms ulth rapid 
volatilization hut makes kerosene a 
' smellv fuel to handle 

K<ros*ne howe\er has marked ftdvnu 
tagts whleli will appeal to tho user of 
Internal combustion t nglnes more when 
entirely suitable iImIcih are otolted for 
gasifying it suucssfull\ r lhf big ml van 
tflge ut the present time is the relatl\e 
cheapness, the cost being somewhat less 
than one half the present wholesale prico 
of gasoline At the present time the fuel 
coat of tho averagi small car may l>o 
taken ns one cent pi r mile though if the 
less volatile fuel could be used the cost 
would lie but 0 4 nut per tulle Owing 
to the greater number of heat, units In 
kerosene, about w \ iw*r cent Increase In 
power would lie soured from the same 
quantity though this la conditioned by 
securing practically complete yaporiza 
tton Owing to the lubricating power 
possessed by kerosene less lubricating nil 
will be required It Is w ry likely that heavier oil will 
lie needed In on i ngUic using korosem than in one 
using gasoline on m*cnunt of the dilution aud c-onsc- 
quent thinning of the oil In the crank case by the 
kerosene which will condense from the yapor In the 
engiue cylinders and work down by the piston rings 
every time tho engine Is alop|>ed and allowed to become 
cool As kerosene carbon is drier nnd somewhat finer 
than the residue Uft after gasoline Is burnt there 
should be less spark plug trouble aud the cylinders 
can tie cleaned easier If the cnrburetlon of kerosene 
1* successfully a< toinpllshed n 
•lightly greater mileage i>er unit 
of measurement will lie secured 
than with gasoline 
Considering at the present time 
Its use In automobile engines be 
cause it has been successfully ap¬ 
plied in stationary and marine 
power plants one great dlsHihan 
tago is that It Is not jamslhle to 
•tart the ordinary giisoiluc engine 
“ cold ’’ w llh kerot im Tlu rc fore 
the most sum awful kironene car 
burttora are really bt fuel In that 
gasoline may be used for a prelim 
Inary run to warm up the engine 
and the vaporising < hamlver and 
then turned off and the kerosene 
vapor allowed to go to the hot en 
gine Another disadvantage Is that 
the compression of the ordinary 
gasoline engine must be reduced in 
order to im kerosene vapor After 
the engine has run a while, provld 
tog that the compression la over 40 
to 46 pounds, a pronounced pounding will result which 
la due to prelgnltton of the VBpor In order to use the 
normal compression of 65 to 70 pounds, the cooling 
•ystem must be greatly Increased In efficiency or water 
must be Injected with the gaa charge Another diffl 
culty Ik smoky exhaust If the mixture of kerosene and 
air Is not carefully proportioned 
With most kerosene carburetors that the writer has 
tried—one series of tests made for a prominent metro¬ 
politan taxicab company furnished the opportunity of 
trying a number of the most successful devices—it was 


By Victor W Pag^, M.S.A E. 

very difficult to proportion the mixture so that any 
degree of flexibility of engine action could be secured 
without having a gray (ah smoke issue from the exhaust 
Thin had a disagreeable odor of kerosene, which showed 
that some excess of fu< I was required to have an engine 
that would be at all rtHponsive to throttle control In 
no case where kerosene was used could an engine be 
throttled down to run as slowly as with gasoline, though 
with certain carburetor settings It was possible to run 
the engine as fast, with kerosene, except for a few 
revolutions beyond tht peak of the power curve, as it 
was with gasoline The time required to heat up the 


engine bo kerosene can be used must, of course, depend 
on a number of variables which will differ in every 
Individual design With carburetors where the ex 
haust gas heated chamber was of liberal proportions, it 
was found possible to turn on the kerosene after the 
engine had been running for several minutes After the 
englue had become healed up It was posdble to start it 
on kerosene vapor after It was stopped, without requlr 
lng the use of the auxiliary gasoline vaporiser In one 
ease the automobile engine with which the trials were 
made was started on kerosene 15 minutes after it had 


•topped A stop of greater length than this necessitated 
the use of a gasoline carburetor or the gasoline section 
of the kerosene carburetor to secure a reasonably quick 
start 

It does not seem to the writer that, in the limited 
space available, anv extended review of the character 
lstics of the various fuels Is Justified, Data of this 
kind, which Is purely technical in nature, does not as a 
rule interest the majority of readers, and those who are 
sufficiently versed technically to feel the need of this 
luformation have many authoritative sod readily acces¬ 


sible sources from which they con obtain It It does 
seem, however, that* a brief exposition of the various 
systems of using kerosene as an Internal combustion 
fuel will be of interest 

The engine shown in part section at Fig, 1-A outlines 
one of tho earliest methods of using kerosene and other 
oils that are less volatile than gasoline. The engine Is 
a two-etroko form and is an unconventional design In 
some respects This type of construction is not suitable 
tor engines that are to attain high speed or be Of light 
weight, but was Intended primarily for stationary power 
plants designed to ran at a constant speed. Ignition 
was by a heated bulb which forms a con¬ 
tinuation of the combustion chamber 
The fuel Is injected into the hot cylinder 
head thVough a special fitting, Just before 
the piston reaches the top of its stroke, 
and us the fuel strikes th hot vaporising 
B]>oon which projects into the combustion 
chamber it fa vaporized because of the 
intense heat of tho relatively thin metal 
section of that part The portion of the 
vni>or forced into the Ignition bulb Just 
t)eforo the piston reaches the end of its 
up stroke Is ignited because of the heat 
of that part The resulting combustion 
ignites the remainder of the charge and 
everts the desired pressure on the piston 
top Tim kerosene 1» injected by the pres 
sure produced by a small oil pumpr of the 
plunger type To Htart the eugine, heat 
is applied to the ignition bulb by means 
of a gagoline or alcohol torch 
In view of the pres* nt often repeated 
suggestions that water vapor be used to 
awfat In securing proper combustion of 
the kerosene vapor, It Is Interesting to see 
that this feature was recognized on the 
type of engine illustrated which was de¬ 
signed fully 20 years ago A steam dome 
vuis attathed to the water jacket, and as 
the cooling water became hot enough to 
evolve steam, this collected in the dome 
and was forced Into the air port where the moisture 
mixed with the air stream coining from the crank case 
and passed through the air port into the cylinder 
A more recently devised SLheme for injecting kerosene 
vapor Into a two stroke engine Is shown at Big 1 B 
This system has been used on small marine motors, 
as well as stationary farm engines With this device 
the liquid is converted into a flue mist before it enters 
the cylinder A fuel reservoir, carrying a cork float 
Is connected to the main fuel tank with one of the pipes 
at the bottom and with the needle valve of the atomiser 
by the other small pipe A larger 
pipe connects the top of tho fuel 
reservoir with a small port in the 
cylinder walls Just above the by 
p am leading from the crank case 
to the atomiser device The chain 
ber leading to the cylinder is sur¬ 
rounded by the water Jacket which 
keeps the short passage leading 
from the atomiser to the transfer 
port hot Oarburetton is effected 
by a combination of mechanical 
atomisation and the vaporising In 
fluence of heat The engine op¬ 
erates on the well known two-stroke 
principle Just before the transfer 
port Is opened by the piston on its 
downward stroke tho air pressure 
in the crank case passes through 
the air pipe and against the top of 
thfc float chamber, producing a pres¬ 
sure therein which forces the liquid 
L fuel through the opening in the 
seat of the atomising disk. This 
disk is lifted by the air flow from 
the crank case when the piston Uncovers the transfer 
port This air has been drawn into the crank-case 
through a suitable valve in the engine base which 
opened when the piston was on its up-stroke The air 
stream rushing past the atomising disk picks up the 
fuel vapor' forced in from the reservoir and as this 
mixture of air and vapor is directed to the top Of the 
cylinder it mpst pass the heated deflect** mertbcf pt th* 
top of the piston This produces practical evaporation 
of the kerosene mist and the resulting gas is nosUf 
Ignited hr #>* usual tom of spark plug. InutfMtob ss 

p 



Ftg 1 —Forms of engines designed to use kerosene fuel by injecting It into the 
cylinder under pressure 



Wg. 3,—Kereseae vaporisers In which water spray is mixed with gas 
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a certain amount of time la needed to jwcnra thorough 
vaporization, It U not poeslblo to ruo thla engine at a 
high rate of speed though some degree of speed control 
Is secured by the throttle reive mounted Jnst above the 
atomizing «Uok which controls the 


trolling the tempera to re of vaporisation and combui 
tlon In this manner means that there Is no 4 cracking ' 
of the low grade oil, with its attendant carbon deposit 
The Injection of water also i**rmlts the use of higher 


compression and reduces tho pounding which Is found 
lu manv kiroscni uiMmw It Is also mild to give an 
Incrfwm lu i«m<i of jo to in ]h r cent over a similar 
tu^im and oirlmuUr ois ruling without it 

Tin fuitun of tin device Is that 


area of the by-pass. 

Hie engine shown at Fig 1-0 Is a 
four-stroke design of French deriva¬ 
tion and la known aa the Bellem and 
Brlgftras, This has been devised 
especially for automobile use, and one 
of ita characteristics Is that it can 
use, without preheating, the less vola 
tile fuels and can start cold on ordl 
nary kerosene. In order to secure 
this Important feature the inventors 
inject and atomize the fuel under 
very Htrong suction. At oach induc¬ 
tion stroke a definite amount of liquid 
Is carried by a pump Into a special 
atomizing valve which oitens only 
after the piston has accomplished a 
certain part of Its induction stroke* t 
thus creating a considerable vacuum 
InsUle the cylinder InuuedlaUly 
ufter this carbureted air U admitted, 
the remainder of the cylinder volume 
Is filled with pure air through a 
second admission valve 

Speed regulation is obtained by 
a variable speed feed pump This 
Is a reciprocating t)pe of the usual 
plunger construction lu which that 
member Is worked by a connecting 
rod and eccentric. Tho ej Under is 
not fixed to any part but Is centered 
ubout the pUton In the usuul mnnm r 
No packing glands are employed but 
a cork protector which produces eon 
slderable friction between ilie cjllu 
dor and piston is used instead If 
the cylinder were not limited in its 
movement it would move up and 
down with the piston without any 
pumping action resulting Two 
thrust blocks limit the motion of the 
c> Under which movement must be 
deducted from the effective stroke of 
the pump By varying the distance 
between tho thrust bUcks one cun 
alter the difference hi motion be* 
tween the cylinder and plunger and 
of course regulate the effwtivi stroke 
and output of the fuel pump The 
regulation of speed is effected by 
(hanging tho distance between the 
thrust block*. A throtile in the air 
pipe through which air la admitted 
on the auction stroke Is lntercon 
nected with a regulating device which 
governs the upper thrust block. The 
pump takes in air at the bottom of 
its stroke and the fuel delivery oc 
cur* when a vnlve is lifted oft it* aeat 
by the cjUnder It will be apparent 
that a rather complicated injection 
nozzle or vaporizing valve must be 
used in the cylinder head and that 
the oil pump mechanism la not free 
frojn complication either The result 
Ing number of small parts which 
are likely to get out of order will 
not be welcomed by the average 
motorist It does not set m that a 
system of thi* nature could be used 
successfully by the average automo¬ 
bile operator because of its com 
plication 

Owing to the large slsc of tractor 
engines, the power plants of a num 
ber of agricultural tractors are ar 
ranged so that kerosene, distillate 
and similar low grade oils may be 
burned successfully The device 
shown at A, Fig 2,1* the carburetor 
which operates on what is known as 
the Becor-Hlggins system This Is 
not a new method by any mean* be 
cause It was developed over lfi years 
ago. The device provides an auto¬ 
matic variation tn the quantity of 
fuel mixture in accordance with the 
variation In speed and load of the 
engine, la conjunction with a degree 
of omp«ttkm depentftii* upon the 
quantity of mixture inhslod Tho 
mala feature U the automatic control 
of the internal temperature through 
the idfrlwkm of water a* part of the 
t&ytetpm It 1 * claimed that con 



Fig S —Early form of bl-fue) carburetor Fig 4 —The Belslso bl-fuel carburetor 



Fig. 5 —Group of kerosene carburetors In which the mixing chamber Is heated 
to vaporise the fuel and raise the temperature of the gas and air mixture 



Fig* i—Kerosene carburetor la which m partial combust Jen takes place in a trap 
chamber to secure vaporisation of the fas! 


Hi<_ with r is not onlv controlled in 
inn*mtit but Jh taken into tho engine 
uutoimitic ul 1 \ Ah the load increases 
ihc thiulih op <uh Imouuw of the 
t nor a< tlou and more air is 
inspired thioufeh the unhurt tor It 
Ih not until ubout half load is 
n ik lit d Unit tho sui lion Im (omos 
Mron# ( nuuj.li to lift tlu wtilc r 
lu ih c It Ih not present to hludi r 
JkuUfnii nt light loud 1 h< hpc < Ini 
mi bun bn width umkiH itonsibh (be 
npplhitll m of this h\ stini Is charlv 
lllust i ated \ flvlmll gow rnnr (not 
show n) o|h rutt h n sliding brand 
known ns (In mKtun control 
valve ami (Hail) ouUhud ibi otr 
burttor is pluMsI nhoy< tin <vlimltrn 
having n Vlh short inbt manifold 
ho there In little, op|>ortunity for the 
liquid to (omlensi from ili< mWtur< 
on ita wuv to the combustion diam 
lier 0lie divhe contains constant 
Uvil ilimnbirK fur kciomne aud 
watir lioth < Immhcrs lulng supplied 
1)^ imiwii pumps and Imvlug over 
fiow s to re turn tin ex* ( ss tu the tank 
A slinilai chumbei whl< li may tie filled 
with a hand pump Ih used to hold 
Miwillnc for sturtlng Tin kerosene 
la 11 gnlaU d bv a medic valve 
and u similar nuthtwl of regulation 
i« provided for tlie vvalir and the 
SiiHolliu An air inlet Is ngululed 
iq an adjusting plate and the only 
moving part In tho curium tur Is the 
eliding plate worked bv the stat'd gov 
unoi ilie adjusting plate is to pt- 
mlt of Hu carburetor Im lug adjusted 
tu the *ihhI 1I< cnglm ft is to servt 
and this need not be (hanged unless 
thi ( nj,lut ent( rs u difftrt nt altitude 
While this device works out very 
will on traitor engines it does not 
ptrndt thi variation in Hi»eed or the 
quit k phkup that Is ho essential 
In autoinohlle i nglm ojierutlou 

The curium tor sliown at Fig 2B 
is a toim ntloiial flout feed type do 
signed to uh* kirosint vnimr Tills 
also has water Hpruy lnjei tlon with 
the lnKliire In order to secure thor 
ough eomhuHtlon It will be noticed 
tJiat the Hunt howl is provided with 
a jiuket through width hot water cir 
culuhs rids beats the k( rosuic and 
makes it vaporize more readllj Tho 
o|ieratloii of this device dot's not 
dlff* r fiom tlie conventional gasoline 
atrium Lora iih it Is vn> siinllai In 
< onstrut tlon, l\c< pt foi tin Inter 
IMisltiou of the wattr spiav In the 
mixing chamber This tjpc of car 
buritor provides for thorough atom 
Izatlou b> drawing tin ftu 1 through 
small holes In tho staudpfiie as the 
suction im reaKOH the fuel rises higher 
in tho stand pi in and U drawn 
through a greater mimlx r of holes 
The auxiliary air valve Ik of the flat 
seuted t>po aud is noimally held 
seated bv a coll spring As Is tnu 
of gasoline carburetors, the spring 
tension nmj be altered to regiilute 
uir vhIvc imminent Tho In row m 
sprav nnzrli Is ngulated by n needle 
valve as is also true of tin water 
supply With tlie (Itvice shown in 
Indt pendent gasoline atomizer is 
uiMslcd to start the ougliu though 
this is shut off as roou hh the engine 
beconns hot enough to operate on 
k( msene 

It was but natural for early in 
ventors who sought to use kerosene 
to evolve a tvpe of carburetor thut 
whs really a dual Instrument and 
that was provided with Independent 
gasoline and kvroHone flout chnmboTB 
The device shown at Fig 3 was in 
vented fully lii years ago and is 
known an tho Claud* 1 carburetor It 
will he observed that there la a gaso¬ 
line float chamber on one side and 
{Conclude on pave 007 ) 
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Our New Industries 

Some of the Fields Into Which American Manufacturers Have Been Forced 

By Dr Edward Ewing Pratt, Chief of the Bureau of Foreign and Domestic Commerce 


E l FRY American I suppose In familiar with the 
fact that the war has had a tremendous Influence 
on our Industrial life, and of the fa< tors that K<> to 
make up oar prewilt uutt< rial pro«i>erlfy the most evl 
(lent are undoubted I \ tin nuddm expansion of the Iron 
and steel 1n<luHtr\ the Riant utrldpH made In the man 
ufatfurt, of lmiultloiiH, and the record crops of cereals 
and tlu high prlus paid for tluni Home lines have 
la noflted from war znne demands whllt othern have 
tH milled from the war zone » Inability to supply Anier 
i< hii d( niaiidrt Thin arth le la eotief rnwl with the lat 
ter—with the new InduHtrleH that have sprung up to 
BUpph K*mh1n that were formerly supplied by Euroi>C 
and the old Industries that have lieeu greatly expanded 
to meet the dtinandN for nuoh goods 
These mw industries have roAultod either because 
certain lines of goods formerlv mihed from the ten 
tral Powers and It* Igimn have been t ut off altogether 
or beoauso actUHtomed supplies from the allied coun 
tries have been greatly reduced by the lm k of shi[m 
In either case AmirhuuN are learning to manufacture 
goods that were formerly bought abroad and this ex 
perlem-e will undoubtedly, In the long run, be of more 
real benefit to the country than the temporary muni 
tloiis business 

Our principal purchases from Germany In the order 
of their value, have lieen hides and furs, cotton manu 
fact urea, dyea and themhals, machinery and other 
manofictures of Iron and stoel, potash, pottery, silk 
and a 11 It manufactures, 
toys, glacC leather and gland 
leather gloves, rubber, pa 
per a ltd pa per ma nufac 
tares, and salt Of these 
classes there are severul of 
which Germany has had a 
practical monopoly — such 
as dyes and certain chtra 
icalt, potash, and toyN— 
and the effect of cutting off 
some of these was lmme 
diets and serious The prtn 
cl pal problems we have now 
before us are the more com 
plete utilisation of the coal 
tar obtained lu the coking 
Industry and a method of 
manufacturing potash from 
one or more of our potash 
bearing materials 
Necessity has forced us to 
make rapid progress In the 
chemistry of coal tarn and 
although the demands of 
the munitions mnnufaitur 
era have Interfered with the 
development of the dyestuff 
Industry and the many 
minor branches that depend 
upon coal tar, the progress 
made by our dj e makers 
has exceeded the expectn 
thrns of all well informed persons The recovery of 
coal tar M crudes ” from the ooko-ovon by products has 
now been so developed that the output Is more than 
KUtthlent to cover the needs of a national color indus¬ 
try Two yenrs ago the annual output of “crudes,” 
le, benzol, toluol, naphthaline and phtuol, was about 
14,175 tons Today the estimated output is at the 
rate of 1 ffi 000 tons a year 

Some 113 oomiwnles are now ownpied with the manu 
facture of coal tar lntcrincdlat* s Tin leading produc¬ 
tion is aniline, of which the output for 1010 will cx 
ciM-d 15 000 tuns Om r 3,000 tuns of the other inter 
luedlatri* are produted by the name nmipanies Large 
additional amounts urc made in the works of com 
panics dim th ingngcd in manufacturing colors aud 
uuikiug tin Ir own luteruiediutes 

The numlHr of toiupaules manufat turlng finished 
dyes has lm rtased from tt in 1014 to 24 in 1910, al 
though it should bt l»orm in mind that some of these 
are small eouipanhn dtvoted lurgelv to exi*rlmental 
work Finished d\es art* now )*dng produml at the 
rate of 15 000 tons annually In< reused fncllltles for 
producing direct blrnks aud sulphur blacks are re- 
siHUisible In large measure for this expansion of our 
dy<*tuff Industry, ub it has been necessary to meet the 
most pressing needs of (olor users first There has, 
howtvtr been a regular production of other colors, 
esjss lallv of Mues and Steits ure t>elng taken to in* 
cruise th* extent and variety of this output 


Moreover, tl e growth of the natural dyestuff indus¬ 
try us a result of the color shortage has been very 
Interesting The Bureau of <^nsus reports a domestic 
output of such dyes of fl,860,000 In 1914, an increase 
of 12 per cent as u>mi>ared to 1909 At the start of 
the war American extract works were fortunately In 
a position to eriMiud rapidly and were handicapped 
only by the difficulty In getting raw material from the 
West Indies and elsewhere as gultkly as it was wanted 
The principal increase has been lu logwood extract, 
quercitron fusth, evitch aud archil At the same time 
the production of usage-orange extract on a commer 
clal scale has been established, and thin material la 
now available for the tanning, textile, paper, and other 
Industries It Is being used successfully in dyeing pa 
per The study of osage-orange as a dyewood was be 
gun by the United States Forest Service about three 
and a half years a^o, and was the result of au Invest! 
gat Ion of the utilization of the mill waste of this west¬ 
ern wood 

It Is not at all likely that natural dvestuffs will ever 
again be discarded to the extent they had been before 
the war started They have certain distinct advantages 
that will not be forgotten and the dyers have been 
able to produce a number of combinations effectively 
and economically with the natural materials The pres¬ 
ent situation has rendered a valuable service In bring 
ing home to our manufacturers the value of natural 
dyestuffs aud In broadening the dyer's trade. 


Unhairing sealskins. A new Industry established in St Louis 

Carbolic acid le a coaltar produtt that formerly 
came almost exclusively from Germany, and it was one 
of the products that we could not get along without 
American ingenuity soon found a way to make it, as 
most readers of the Scikkutio Am me an know, and 
there la now a sufficient supply for most needs, al 
though the price is still high If we are to work out 
a satisfactory astern of using our coal tar we must 
give considerable attention to carbolic arid With the 
greatly lucrea&ed production of <n>al tar It should l>e 
possible to manufacture it at a cost that would make 
foreign competition traiKfcslblc 
There are a grt at many other derivatives of coal tar 
that were mode almost exclunholy In Germany before 
the war ami width we shall have to manufacture If our 
coal tar industry is to be a well balanced one Many 
of these derivatives are UBed medicinally, such as 
aoetanllid und aspirin, and have been greatly missed 
since the war started. Others are used ns developers 
in photography and only recently a warning has been 
Issued that these should be used as sparingly at pos 
slble Some progress has been made In manufacturing 
hydroquiuone, probably the most popular developor, 
and other coal tar photographic chemical* at home, and 
with the incentive of the present high price* there will 
be a continued Increase in production (luring the com¬ 
ing year Salicylic arid win aoon be made In large 
quantities In works going up near New York, Sac¬ 
charin is another German coal tar product now being 


made here in small Quantities, although the price la 
up about 000 per cent Coaltar creosote, to largely 
used in preserving lumber, Is also betyg supplied in 
increased quantities. IPven some beechwood creosote 
Is being refined on a small scale by some chemical 
concerns. Benzole arid, largely uped as a preservative 
and antiseptic, Is being manufactured from toluol. 

But the effects of the war mam the coal tar industry 
are more or leas familiar to e%cry one. The topic has 
been touched on here only because of its transcending 
importance We have been taught tbe value of the 
Industry and I hope we will show bow tttttcfa we appre¬ 
ciate the lesson by mastering the difficult problems 
connected with It and keeping the business here at 
home There Is no use of minimising the difficulties 
that lie In the way of bringing our technical efficiency 
W> the point required to make a success of the coal Ur 
buslneHs It will take time and It will Uke palnsUking 
effort, bnt it can be done It must be done We must 
learu how to utilise ail the by products to the best 
advantage and how to find markets for the finished 
products. The war has expanded our production of 
coal tar crudds to supply the demand for explosives, 
aud It Is necessary that this factor in preparedness be 
not lost to us. We must develop the other branches 
of the industry to keep these plants running during 
peace. 

Next to the coal tar products, potash is the most 
important of the articles Germany Is no longer able to 
furnish us The natural 
German deposits can be 
worked so cheaply that In 
the past there has been very 
little incentive to recover 
the material from kelp* 
alunlte, or other sources, 
but when the supplies from 
overseas were cut off there 
began an eager searching of 
our own resources. Consid¬ 
erable potash has been se¬ 
cured in various parts of 
the country as a primary 
product from kelp, alunlte, 
the brine of certain alka¬ 
line lakes, tobacco sterna, 
and mica deposits, and as 
a by product in the manu¬ 
facture of Portland cement 
and distillery waste But 
owing to the high prices, 
most of this has been used 
in industrial processes rath¬ 
er than on the soil Potash 
as a fertilizer is about as 
scare now as at any time 
since the war started. 

One other American In¬ 
dustry has been greatly 
stimulated by the blocked* 
of German ports—the man¬ 
ufacture of dolls and toys. 
The rush to get Into the toy business when the war 
broke had some aspects almost as comic aa the most 
comic of the funny toys* and I suppose there are now 
some sadder and wiser citizens as the result A num 
her of good solid companies have made a fine start 
however, and many of the older companies are estab¬ 
lished on a scale they never dreamed of before. There 
Is one novelty company in New York occupying all of 
a five-story building that was not In existence a year 
ago and there aiy dozens of other instances of firms 
that have grown too large for their old quarters 2 
have talked to a number of the successful manufac¬ 
turers, and their opinion seems to be that the most 
promising field Is the manufacture of tvpical American 
toys These are being brought to a high degree of per 
fectlon and, even more impaHant, Into a high degree 
of public favor Once these toj s are firmly established 
It will be difficult to sell Continental toys and dolls in 
this market again on any large scale Borne success 
has been achieved also in making imitations of the 
products formerly purchased abroad, and doubtless 
some of this business will be retained permanenti > 
1 have had called to my attention some Of the patents 
recently asked for on American toya gome, of course, 
are preposterous* but a great many excellent Ideas 
hate heap patented, end this is on# of the most hopeful 
signs in the toy trade. With fcti our America Jtng** 
tty, them should be very tittle room here id the future 
Wot icfeM otf 4901 
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War Game—XII 

Strategical Plan of a Campaign and Its Tactical Details 

By Lieut Guido von Horvath 


{This is tJto last of the ScuisTirig Amkbicah War 
On met or map problem* They btgan with the issue of 
March Uth % m which a very simple problem was dealt 
with* Successive numbers have had to do with in- 


point la that every sudi combat will effect a decided 
change In the strategical situation. 

This change, therefore, must he considered, either by 
fully pressing home ttfc vhtory or by reducing and 


Hinting n difmt nl tlu bunds of the tneiuy 
Unite nil the dt vi lopintuls r< suiting funn tlu tA* 
ticul chnngts irmh mw situations with vi hull tin com 
mander must (ojh \nd this date of n Hairs will 


oreastngly complicated movement of troops 
end now the series is terminated with the 
Strategical plan of a campaign and &s tactical 
details The articles have been written par¬ 
ticularly for laymen. We hope that they have 
betn found profitable and instructive — 
Emtob.] 

T UB preceding aeries has shown and illus¬ 
trated that to make a War Plan and to 
work It out In all its details, the enemy must 
first he considered 

It would be a great mistake to think that a 
strategical campaign can be planned ahead 
for Its entire course, or that a general staff 
can develop a plan for an entire war which 
will contain every development from begin¬ 
ning to end. The Game of War, some features 
of which have been shown in the problems 
we have Introduced, appears much like a 
growth, a steadily changing chain o# events, 
where every action Influences the next The 
plans of a War are the results of an evolution 
along a predetermined line. 

What, then, U meant In speaking of a 
War Plan? 

It Is not so much a War Plan as It Is a 
plan to lead the forces of a nation to a suc¬ 
cessful conclusion of a war It can be best ex 
pressed by a word much in evidence just at 
present “ Preparedness.” 

The logic of war Is the logic of life In 
general. 

In business, every plan of operations which 
involves two parties Is based upon the same 
principles upon which war is conducted In 
each plan of operations, both in business and 
in war, the will of one contender Is pitted 
against the other 

The salesman, when he approaches a cus¬ 
tomer for the first time, in an effort to sell 
■omO meritorious product, is In a way a gen 
eral It depends upon the strategy and tactics 
which he employs whether or not a sale U to 
be made There are a thousand and one plans 
for selling goods, plans which have been made 
by experts in their line, yet, from all these 
plans, there is not ft single plan which will 
fit every case. One salesman will win his 
battle by aggressive tactics, another, by a 
•low, wearing-down strategy, another, by a 
swift assault against the prospective buyer's 
weak spot Still another will win through 
sheer luck. 

These are all features in the game of gen 
eralshtp. 

We do not mean to assert that a good sales 
man would make a good general, any more 
fh f v\ that s good general would be sucoeesful 
as a salesmsa We mean that in business life 
as well as in war, success will come to him 
who is thoroughly prepared in the line of en 
deavor which be selects. 

This all means that plans must be prepared, 
not for the whole campaign, but for its success* 
ful beginning Such plans must be on a large 
•cals. * They must provide first of all for the 
successful mobilisation of all forces and war 
material* and their speedy and well timed 
transportation to points of strategies! im 
portance. 

No one can foretell the outcome of a com 
bat. Mils is the reason why far reaching and 
■win fnii y planned campaigns would fail. 
*imply because a combat is the unknown Quan¬ 
tity In the mathematics of strategy But* 
While In the mathematics an exact result can 
be produced from an equation, in strategy the 
unknown quantity will overthrow the known 
elements involved' 

la tto&ra wat, *r«T ftrwt combat la either 
the melt at nwhtrraiured plan, of the highest 
commander, or the outcome of independent 
action taken by the commanders of snbordi 
aaty ports ci the army However this might 
have tosa lsoino consequence; the important 


XTHE ZONE OF THE ADVANCE^ 



Outline of the administrative service of a field army of three <flvirions 

A mm unit Ion Service t Sanitary ferries! Tetegragh^and M*n*i 


C T Combat train 
I) 8. Distributing Sta¬ 
tion ^ 

A Ammunition Company 
A C Ammunition Col 
limn 

n P Refilling Point. 


A B. AW Station 
D 8 Pressing Button 

A. C Ambulance Com 

R^Vleld Hospital. 

U T Hoapltal Train 

B. H Evacuation HoapP 
tal 


A HQ. Army Headquar 
tar*. 

X) H Division Headquar 

Black lines for Sanitary 
Rervlee Light broken 
lines Ammunition Sup¬ 
ply Service Heavy 
broken lines. Telegraph 
and Signal Service. 



Ittk rf MH« 

Answer to geest km 4 of War Game XI 


continue till tin mil of tlu. win It Ik u*s 
I leld Marshal \ on Moll k( has often said 
41 A system of rilimbing ’ 

There is one eruption to the above slab 
mentn, but an tvitplion whh U strengthen** tilt 
rule This In In n uim wlun the original in 
tuitions are directed toward eluding u vital 
Ibhul, where tin aim of tlu gi m th! *tnff in 
to nmaln on tlu dtfcnslvt, to m\er lun the 
rink of a de< Islvt cooibat, nnd to fidit with the 
intention of tstahllHliing n halnnct b< for< their 
ow n fore* m ure rettdy to enter the off* naive and 
UolIhIv e 

Considering the lack of preparedness this 
sort of strategy would be of great Importance 
as far as our own country Is concerned That 
such plana can be made successfully and can 
be realized was shown in the 1914 and 1915 
campaign of Germany and Austria Hungary 
against the tremendously overwhelming forces 
of HUHRltt 

Quite naturally, this means of securing vic¬ 
tory Is a costly undertaking It might demand 
tile yielding of much terrlton and the enemy 
will occupy this land and derive all kinds of 
material benefits from it Nevertheless, where 
there arc no other mean*, strategy la not 
particular 

It will now bo clear that the possibility of 
making such plan rests on the fundamental 
fact that decisive engagements are left out 
of consideration 

The most Important question to dedde upon 
In a war plan Is whether It shall be an ag¬ 
gressive campaign or one of defensive nature. 
In the first cane the main consideration must 
bo the direction of the attack, in the second, 
how far the giving way should go and when 
should the counter action begin. 

Beside purely military questions, very often 
the political situation must be considered To 
meet this situation and to bring the two into 
harmony demands the highest understanding 
and a deep Insight into prevailing circum¬ 
stances. 

In a democratic country, where the peaceful 
citizens abhor conscription and compulsory 
military service, an Invasion by any enemy 
would call forth the greatest patriotism and 
the citizens would rally around the flag With 
the full realization of the common danger, the 
spirit of patriotism would lie Aroused This, 
of course must lie taken Into consideration 
when forming the so-called War Plan 

The offensive war plan has to consider two 
main questions and selwt the one which will 
promise the greater result These questions 
are whether the aim of the campaign shall be 
the absolute destruction of the enemy forces or 
whether the occupation of the enemy's ter¬ 
ritory as a pfiwn for the securing of peace 
should be considered 

A good example of the latter action can be 
found in the Russo-Japanese war For the 
Japanese armv it waa beyond question to 
force a final detlslon against tho whole Rus¬ 
sian army, therefore the next best thing was 
the occupation of South* rn Manchuria. 

With this general Information concerning 
real issues we may now return to the War 
Game and see certain strategical and tactical 
details hlthprto not considered 

Considerations In Planning a War Gama 

y Irst of all the aim should be to nmke the 
War Gann us dose an Imitation of the real 
warns Is ismsiblt This means that e\ery detail 
whhh must be considered in actual warfare 
should also be considered In the War Game 
If the War Game handles only small detach 
ments ami small i neounters there Is much 
more dianee to go into particulars anil learn 
more than from a superficially directed large 
undertaking Therefore, detachments of the 
(ConritfdMl on page 604) 
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The Heavens in June* 1916 

New Method of Determining the Distance of a Star 

* 

By Prof. Henry Norm Russell, Ph D. 


A VERY remarkable piece of *ork from Mount U 
^on deserves the flr«t plat*© In the column thU 
month—namely, a fc|K>ttroeeoplc method of determining 
the distances of the atura 

The Tery Idea of auth a thing would have se< med 
absurd not many jvurs ago—that, from the mere atudy 
of the character of the light suit out by a »tnr, it 
might be posnlblo to find out how far nwn> the Htflr Is 
Hut the thing Ins-omee reasonable whin it Is realized 
that the (U tails of the spectrum of a stHr mH> depend 
U|Kin its uni brightness, and that, by (omparlng this 
with the apparent brightness whUh It pr«sents to the 
oje, tho distance of the star may be found 

It baa been known for nearly 50 years that, when tho 
light of ft star Is passed through a prism, and col 
looted by a t< leseope the resulting spectrum is crossed 
by dork llneH, which, as in tho caso of the suu, reveal 
the existence in the stur a atnicmplu r© of various gases 
und vapors, each of which absorbs certain definite kinds 
of light, lea\ing tell tale dark linos to repeal Its identity , 
and also thut, though the spectra of dliferent stars 
were unlike, tho might bo divided into n 
relatively small member of classes, each 
containing hundreds of stars whose 
spectra were almost exactly similar to one 
another, while oth* r stars formed links 
connecting one of the so classes with the 
next by almost lmi>ert cptlble gratuitous 
Theso principal clusses of stellar 
Spectra {which are now commonly known 
by the letters B, A, F G, K, M assigned 
In the Ilarvurd dasHiflcutlon) bear dtf 
tiilte relations to tho rent brightness of 
the stars It Is found that all the stars 
whose sjiettra are of the kind culled B 
(showing lines of helium us do the starH 
ill the holt of Orion) aio of \crv great 
real brightness, fifty or a bundled tlimw 
as bright as the sun, or more The stars 
of spectrum A (like Sirius) are also of 
high luminosity, though not so bright on 
the average as the last named Among 
tho yellower and redder stars, whose 
sisetra aro denoted bv the letters G, K 
and M, It Is found that some are very 
bright, and others fulnt In every group 
cun bo found some sturs us much as a 
hundred times as bright as the sun, but 
the faintest stars of l Iuhh G (resembling 
the solar spectrum) are not more than 
one quarter ns bright as tho sun, and some 
of thoae of Glass M are less than 1100 as 
bright as the central bod> of our own 
system. 

From a mere glance nt the spe< trum, 
then, if we find It to be of the B or A 
type, we know that we are dealing with n 
stur of greut real bright hors, and thut 
if it looks faint to our eyes It must in 
rutllty be very remote But If the sisatnim should 
be of ( lass K for example, some of whose members are 
actually very bright aud some very faint we would be 
at a loss to suv whe flu r a star which looked faint to our 
>Itdon did so l>ecau»i H was reulK of small luminosity, 
though relatively near us or because although really 
far brighter than tho sun, It whs so far away that it 
appeared to us as u fulnt jndnt of light 

The ns *nl wurk <*f Pi of Adams at Mount Wilson 
just fills this gap With the. great telescope there pbo 
tographs have been made of tin spectra of hundred* of 
hturs, Home known to Is our ncaicr neighbors, and 
IhkIUb of relatively feeble luminosity, others remote, 
and of very great real brightness The various spectra 
were then classified and compared An untrained ob 
server, examining the photographs, would bo unable to 
gee anv dWTueneo b< tween tho spectrum of two stars of 
tho same geuei il spectral class one of high and the 
other of low lumlmcdtv but wluu h cartful study whs 
made, it was femnd that there were a few Bin a in the 
spectrum Whbh were distinctly stronger compared with 
the general run, In Uil siKHtrn of the former class, and 
weuker in tho latter case, while a few other Ujuh 
showed an opposite behavior Tipou comparing tho 
estimated intensity of thence lines with the real bright 
ness of the stars, it was found that the connection was 
remarkably close. AH the stars in which these char 
acterlsttc lines wfere of the same intensity, compared 
with their neighbors, turned out to be of very much 
the same veal brightness, aud the changes in the Intensi 
ties of the lines for stars of different real brightness, 
could bo represented, when plotted, bv smemth curves 


Having found this to be tho case, the procedure was 
reversed For a number of additional stars, the in 
tensities of the spectrat lines were estimated, the cor¬ 
responding real brightness read*from the curves already 
prepared, and the distance computed at which the star 
would have t* He in order that, If of this real brightness, 
it might appear of the brightness actually observed. 
The resulting “computed parallaxes” were then com¬ 
pared with the actually observed parallaxes of the stars, 
and showed an extraordinary agreement. 

More than 80 stars have so far been Investigated, 
aud it is found that the new spectroscopic method 
makes It possible to estimate their distances with a 
probable error of not more than 25 per cent A range 
of probable uncertainty of one quarter of the true value 
may seem large, but these stars are not very near us, 
and to do better bj any direct method of measurement 
would require a long series of exact observations, which 
would consume from 20 to 50 times fis much labor as 
the spectroscopic mt thud 

It appears, therefore, that Prof Adams has presented 


and Corvus are the most prominent constellations in 
the southwest and west w 


Ths Planets 


4 



At 11 o * loi k Juor 7 
At TOH » clock Jnm 14 
At 10 o clui It June 42 


At Oft o'clock June 80 

NIGHT SKY* JUNK AND JULY 

to tho astronomical world a most valuable Instrument 
of Investigation, by means of whit h information regard 
lug the distances of the stars mav be accumulated many 
times faster than had previously seemed possible So 
far, the new scheme has been tested out mainly on the 
sturs whose real brightness does not many times exceed 
that of the sun If it proves as successful for those 
which are mudi more luminous, It will open up a still 
wider field, and tbtro seems every reason to anticipate 
that it will 

The Hssvsns 

Tho finest region of the evening sky is in the south 
and southeast, where Scorpio and Sagittarius shin© 
among the groat ntar clouds of the Milky Way The 
naked<j<_ observer may note the contrast In color be 
tween Antures (a) aud the neighboring stars—the 
former being of the Kpectral Class M, and extremely 
red and the otlnrs of f lass B, nnd very white-and the 
pretty double star which would tie easy to separate 
were It not so low In the sky Telescopically, the whole 
of tills region of the Milky Way la full of rich fields. 
Ono great blur ilusttr toorth and west of X Scorpio Is 
capet tally flm, ♦ veil tu a field glass. 

Farther to tin left we come upon Aqutla, and the 
two small groups IMphlnus and Sagltta, beyond which 
la Gy gnus, with Lyra above it 
Oepheus nud Cassiopeia are low in the northeast, 
Ursa Minor und Draco high In‘the north, ami Ursa 
Major high on the northwest 
Hercules and Bootes are almost overhead, and 
Ophluchus and Lupus are south of them. Virgo, Leo 


Mercury Is In conjunction with the sun on the 5th, 
and becomes a morning star He draws rapidly out to 
the westward, and reaches his greatest elongation, 
22 deg, on the 30th. At this time he rises about 8180 
AM, and can easily be seen before dawn. 

Venus is on evening star, but la rapidly approaching 
the sun. On the 1st she remains In sight tQl after 
10 P.M, bat by the end of the month she sets only 15 
minutes later than the sun, and Is practically Invisible, 
Telescopically, she shows a conspicuous crescent, which 
is visible even with a good field glass. 

Mars Is an evening star in Leo, setting half an hour 
after midnight on the 1st, and about an hour earlier 
on the 30th He is far fainter than at opposition, but Is 
still a conspicuous object, as bright as Hogulus. 

Jupiter is a morning star In Aries, rising about 1 30 
A.M. Saturn ia an evening star in Gemini, easily visible 
at the month's beginning, but lost in the 
twilight at its close On the 22nd Saturn 
and Venus are within a degree of one an 
other, but both will be too low to be easily 
seen. 

Uranus is a morning star in Capri- 
cornus, crosning the meridian at 8 50 AJkL 
on the 16th. Neptune la in Cancer, ob¬ 
servable only Just after sunaet 
The Mooli Is in her first quarter at 
7 V M on the 8th, full at 5 PM on the 
15th, In her last quarter at 8 A M on the 
22d, and new at 0 A M on the 80th She 
is nearest us on the lttth and farthest off 
on the 3d, and again ou July 1st 
As she completes her circuit of the 
rodiac, she passes by Mercury and Saturn 
on tho 1st, Venus on the 8d, Neptune on 
the 4th, Mars on the 7th, Uranus on 
the 19th, Jupiter on the 24th, Mercury 
again on the 28th, and Vonus on the 
30th 


WolFa Comat 

A faint comet, with so definite a nucleus 
that it almost resembled an asteroid, was 
discovered by Wolf at Heidelberg on April 
27th. 

The last observation which has so far 
come to hand, placed it, on May 10th, in 
12 h 34 m right ascension, and 3* 24' 
north declination, moving about 50 
seconds west and S' north per day 
Though the elements of its orbit will prob¬ 
ably very soon be computed, they are not 
available at the time of Writing 
Princeton University Observatory, 
May 22nd, 1916, 


At 0 o clock July 7 
At i) ilnck July 14. 
At 8 o clock JulyliJ. 


The Current Supplement 

A NOTABLE article in the current issue of ths 
Scientific American Supplement, No. 2109, for 
June 3rd, deals with The New York Zoological Park , 
which, while not covering as much ground as some 
others, is one of the most notable parks of its kind In 
the world, both on account of its collections, Its splendid 
accommodations and its unusual natural beauty The 
description Is accompanied by a map and by a large 
number of splendid illustrations. Another illustrated 
article of timely Interest is Airships Riyid, Semi-Rigid 
and Non-Iligidy which describes some of the Internal 
details of the various craft now In use abroad. There 
is a short account of some new apparatus for Enlarging 
and Projecting photographs by artificial light. There 
1* another installment of the valuable lectures by Sir 
J J Thomson on Radiations from^Atoms and Electrons, 
which should be read by everyone who desires to keep 
up with the latest advances in fundamental science 
The final lecture will appear lp the next issue, Science 
for the Homo tells about tho losses aud other chemical 
changes in boiling vegetables, and is a valuable article 
for the housekeeper and the dtettcUm. The Oepdop 
ment of the Military Aeroplane la an exhaustive dis¬ 
course by a recognised authority pp a*ro*ftUt*e «0gt 
neerlag and Is illustrated by djktfnimA Bpnty B$#t* 
discusses those materials wkh regard to that* hie in 
motor vahldsa. The UttUsaMo* of Call Citrus 
tells how crust quantities of valuable material mar he 
saved for useful purpose*, them also att unusual 
number of shorter firihfiea of veto* 
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Inventidhs New and Interesting 

•Hkl 

Simple Patent Lift; Patent Office News; Notes on Trademark* 


A Permanent Tetania Tape Which b Made Like 
flfe a Double-blade Saw 

T HBRB JBu been recently Introduced a novel system 
of marioRg tennis courts, which appears to have 
eliminated all the troubles experienced 
with the use of other methods of marking 
For- one thing It is permanent, which 
means that It is always ready for the 
players. 

The new tennis tape Is made of galvan 
lsed iron cut in sections that are easily 
handled, and made so as to outline the 
exact dimensions of the court. As In 
dtcated In the Illustration the tape Is 
driven Into the ground and held in place 
by the vertical saw like teeth, and no 
difficulty Is experienced In setting the teeth 
Into the ground, since ea<h tooth U suffl 
dently flexible to be deflected if It eu 
counters a stone or pebble The flexibility 
of the teeth Is of primp importance when 
the tapes are driven into the ground many 
of the teeth flare Inward or outward, thus 
clinching the tape* so securely that in 
play It Is impossible to dislodge them, 
according to the Inventor 
The advantages of the galvanized Iron 
tennis tapes over those of canvas are uu 
morons. The former do not shrink when 
wet nor get loose when dry Since they ^ j 

are flush with the surface of the court, it 
1 b lmpossible to trip o\er thorn The lines 
made by the metal tennis tapes are ab 
aolutely straight and permanent In the 
fall they may be taken up, washed and 
painted If desired, and relaid the following ' i 

season If the teeth of any one section fflgjKy ^ 
be too much bent, a new section can be 
substituted at a trifling cost 

A Device that Brews Perfect Tea 1 
Automatically 

T HERE has recently appeared a simple 
little device known as the “ tea boh ” 
for the brewing of perfect tea The latter 
expression is used ndvisedly for the tea 
bob produces a beverage that Is alwajs 
of 9 uniform and proper strength 

As will b© noted in the aecomimuying 
sectional views of a teapot In which is 
placed a tea bob, the new devke la of I 

simple construction It consists of several 
parts, the first of whkh la the hollow 

cylinder with perforations about one third |__ 

up from the bottom Into the lower end 
of the cylinder fits an air tight float, whkh 
U removed only to permit of placing the Posjtlon n( 
tea leaves in that portion of the cylinder C up j s miud 
which U perforated Into the top of the 
cylinder fits the time cup. and the three 
parts, all of sehmless alumluum, thus 
Joined in one are inserted In tbo earthen 
ware pot 

As many cups of boillug water as tho 1 
number of cups of tea desired are poured 
Into the time cup A certain self mean 
ured Quantity of this water is auto¬ 
matically retained In the time cup, while 
the balance runs through the large hole* 
near tho upper edge of the time cup, fall 
lng upon the leaves in the holder below 
The oover la then placed on the time cup, 
and no further attention Is necessary 
In the bottom of the time cup is a mnthe- 
mattoally-proportioned hole that allows 
all the water In the time cup to escape Apparatus 
at the Instant of perfect Infusion A* 


long as any water remains in the cup, its weight bolds 
the float at the Indtom of the pot and keeps the leaves 
immersed In the fresh boiled water At tho instant of 
perfect infusion, the water has all escaped from the 



A new method of marking tennis courts, using galvanized iron strips 
provided with saw-like teeth 



Two phases In the operation of the tea bob 


Position n( the tea bob nfpr the time 
cup Is filled with water with tea below 


Position of tbo t<s bub after tho tea Is 
brewed with tlmi tun lamlj 



Apparatus for m ak ing motion pictures Of a camera-shutter exposure, now employed 
In a camera manufacturer's laboratory 


time tup uiul the flout ilms, lifting the tta leaves out 
Of the boerage The tea tun then Ik Hinul or If de¬ 
sired 11 may Mrud In five ten or t\tn thlm mtu 
UtiB, as there 1 b iio danger of o\er steeping Mm*e the tea 
1cq\ih hme bet u remoNed TUt 1 m vt rage 
Is said to be rkh In thelnc \, t tntlrely 
free from tannin betuuso the hnwln^ of 
the ten 1 h limited to four mlnuit^ this 
time limit la r< yarded by the exerts of 
the Loudon Tm Murki t to bo the standard 
for obtaining the best results 

Making a Motion Picture of a One 
Hundredth Second Shutter Exposure 

pRODTTCTOa a motion pl< ture film con 
A talnlng 100 pit tureH of n tamiru almt- 
ter expowun of tho ordi r of 1100th 
second, each pktuie showing u distinct 
locution of the shutter lea via at intervals 
of 1 1000th w cortd and allowed an ex 
poHure of but 130000th second, appears 
at first to l>e a difficult task, let an 
oppnrntmrfor Just such n purpose has been 
developed iu tho research lalioratory of a 
leading American nun era manufacturer 
for tho puriMise of testing camera shutters. 

The shutter testing apparatus 1* simple, 
contrnrv to exjieotutionn It has for Its 
main member an aluminum disk mounted 
on a \ertkal shnft driuu at 50 revolu- 
tlons i>er HiHund constant speed by a spe- 
ciallj go\i rued diHtrie motor Around 
the cdgi of the disk ure 20 stuull mirrors. 
Mine there arc 20 mirrors ami they re- 
• n volve 50 times In a second, there are 1000 
ri tits ting planes per second which will 
full In tin imth of ft horizontal light ray 
supplhd by a small dcririe an Tho 
nfliMtid lay la sent through a horizontal 
lulu or ImmI In which rests the shutter 
to la tinted Behind It is placed a lens 
which fin iiw s on a motion picture film 
tarried on a horizontal retl lui lowed In & 
box and turned b\ a handle Ab the suc- 
ct wdvt light rnvs pass through the shutter 
tin Instiintiini mm ImHge of the latter is 
photograph! il on tin film whkh twlng In 
motion, advaiuis In time to receive tho 
mvt ixiMmme further along lt» length. 
So It Is that dm lng om c IK k of the shut¬ 
ter whlrli to tin. Ia> mind Is regarded as 
^ an ‘ liiHtanlam ouh ’ txiHisure, the motion 
^ piUun film bus Impressis! u[M»n It a series 
^ s- JM of piduris showing the gradual ojamlng, 
tin full oiKtiing ami tin gradual closing 
of (hi -diutfir kuvi s -of course sjieaklng 

tho tea Is n ()U d With full 

knowledge of the (lining of the huclcbsIvo 
plilurts on tilt film It affords valuable 
data to shntttr dislgm rs 

- While it is true thut (ht shutter tenting 

apparatus Is a nmeltv It Is not to bo con- 
nidi red In the light of a laboratory exj>eri- 
nunt Through Its use It U iMisslhle to 
ntudj the rale of opining and dosing of 
am shntti r and to Improve its dodgu and 
optical tffidemv as a risult of this study 
\slde frbni stiidrinf, the slav'd of a shutter 
b\ this minus it Is nlhO possible to see uro 
data m to tin quant IM of light thut pasBCS 
through fra any ajsiturL and un> timo 
A slmtti r ck dgm d to opi n In the Hinnllest 
iMisslbk time and to dose in (he shortest 
jMTKsIbli Him Is the most efficient one and 
sdinti Is nmnr to upprna< lilng this ptr- 
employed f« dlou (ban c\< r with the aid of the new 
apparatus 





A ttfttfeA picture ffln of « 1/100 second rapemre of s earners shutter, showing the position of the shutter leaves st various Intervals 

.. ft* 1MM w atartlna to omil In tbo Mound picture they ara half open while In the third tb*r ara alino»t rntirely open The next three vkws show 

eu ind^the DeJS^SreSnhpw Boosing la sUccwslvo eufee. From the** pictures it Is learned that the shuttor consumed d'loou of a second In opening J/10OO 


i flrat picture shows tbs l«fg ot 

s« @t sum- itsjnw 
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RECENTLY PATENTED INVENTIONS 

These columns are open to nil patentee!. The 
notlcca aro Inserted by special arrangement 
with the inventors Terms on application to 
the Advertising Department of the SciRNTiriC 
Am uni ci a 


Pertattttefl to Appsrd 

HA T PIN — Maumahet L. Noxon, 200 W 
102d St, New York N \ 1UU Invention pro 
vliluj n hat pin with a plu tongue which la con 
n« < U it with the pin by a spring which U bent 
lw<k sod forth longitudinally of the pin tongue 
to permit the rcHilv disengagement of the 
spring from the hair ami veil on the head of 
the woman making use of the hat pin 

KYK HH1KLD —A N Banks 410 4th St. 
l^oganuport Iod PhU ln\cutlon relates par 
tlrularJy to det»< liable slip ids designed to co 
a<t with the \lnor of a tap or other headgear 
It pro Wiles a shield which may be quickly re 
moved or appllid to the visor of the cap and 
when applied may be readily mrmd to an oper 
stive or Inoperative position by a prt *su re on 
the shield Itself 

HUF1MJRTKR — F J fkUNKioxu, 2200 
Metropolitan Ave, Middle Village LINY 
The Improvement refer* more particularly to 
means for Incn aslng the elasticity of the sup 
porter without ltunttslng the effective length 
of the elastic ehment thereof, whereby greater 
freedom In the inowniout iff the limbs Is pro 
Tided for and tearing of the stoiklugs obviated 
Of General later—< 

concrete LosHrurrrioN—it f 

Ladim, 1442 I.ongfellow Ave Bronx New 
York, N Y The invintlou provides facilities 
for erecting a wall of nny suitable slse thick 
ness or form or for miv desired purpose such 
for Instance, as dams, abutments, building 



eONCRKTK LONHTBUCTIOK 


walls or the like cither \crtlcal or battering 
by the tmplowioMit of nuiiiis lududlug a 
plurality of plates pain Is or blocks designed 
to be arranged opposite onch other In pair* 
and suitably conn<it<>d In spaci relation uud 
with the space filled with plastic material said 
plates or blocks tngethi r with the pUntlc 
material cooperating and combining to form 
the structure 

REINFORCEMENT FOR FAl'KR COKFB— 
R L Stuck, Rothschild NMs This Invention 
Is an expansible reinforcement and stiffener 
for the tubular paper cores or bodies on 
which paper mils are wound Such cores 
are usually modi of paper or some like ma 
terlal, and are proWded with reinforcements 
Which are riveted In place and bemo are not 
detachable, but permanently associated with 
tb* core 

MUCILAGE lit L b PTACLBL—C M Tank* 
sauu, 3003 Boardwalk and C J McDaniel 
10 South Connecticut Ave, Atlantic City, N 



Ml CJLAOB ItECEITACLJD 

J This invention prixldea a waft. and econ 
omleal d< > lto for boost hold and office use at 
a small cost aud known ns a Hafety Mucilage 
Bottle Tho ad\HUlngi« scenred b> the In 
ventlon are 4 brush Is not needed the mu 
cllage will eprmd evenly, It Is always handy 
and ready for aw there 1b no waste of ma 
tertHl and It will neither harden nor dry out 
the contents will not spill when the bottle Is 
upset It Is simple In construction, strong and 
durable and a saver of time and In Its ns* 
the fingera are Ln no dancer of getting sticky 
NON RRFILLABLH BOTTLE —C fl Crm*, 
181 N. 18th 8t» Portland, Ore, Thla im 


prove meat his reference to bottles having 
means to prevent the refilling thereof, and 
more particularly It relates to novol valve 
means designed to automatically effect a clo¬ 
sure of the buttle ln sny attempt to refill the 
same with the bottle in different angular post- 
tlon*. 

BOOK COVER PROTECTOR,—G Portunr, 
4424 Franklin Ave Norwood, Ohio This In 
ventlon n late* to book protectors for tho barks 
and covers of books, and one of the principal 



objects of the Invention is to provide a simple 
protector of fabric or tape of strong paper, and 
In different rises, said protector having pockets 
at tho corners for n*cel\lng tho rorn< n* of the 
co\or of the book, thus providing a protector 
which Is easily connected to the book sod 
which will extend entirely over the back and 
cover of tho book 

Howchold Utllttl— 

DKTACIIABI E HANOI L tOR COOKING 
UTKNHILH—T C Thulps Address Gustave 
DUch T23 Broadway New York, N Y The 
primary object of this Invention Is the pro 
\Irion of a simple and efficient form of handle 
or bail adapted to be detachably connected to 
any suitable type of frying pan stewing kettle 
or the like the manner of connecting the 
handle to the vessel providing for the maxi 
mum stability and rigidity 

IRONING BOARD—J l*ou and It Toll 
care of Ralu^er Wllharts 1 a>uct and lunuw 
non lort Dearborn Bank Bldg Chicago 111 
this improvement relates to the Ironing of 
garments, linen and the like and the main 
object thereof Is to provide an Ironing board 
tbe outer end of which Is entirely free In 
order that shirts skirts and the like may be 
arranged Hit non without the nut salty for 
raising the board, 

CAP FOB ME VT COOKERS —A Rbuboid 
1340 Chisholm Ht, Bronx N 1 N Y Tbe 
Invention Matts parUtulHrly tu cookers of 
the charnctir described and claimed In 1 etters 
latent of the United Htntes No 1000 792 is 
sued to Mr Reubold Among tho ohjet* of 
the present Invention is to improve tho cap 
portion of this structure so as to make it 
casitr to manlpulatt and more reliable in use 
than pre\lous devices 

IIicMms and Mechanical Device* 

ATTACHING MEANS FOR \ GUN 
SILENCER —\ T Ukatiifii llndi f> New Mcx 
I n this patent the Invention has for its ob 
Jut the provision of means for securlug n gun 
silencer to the musxle of a gun In a manner 
which will direct all the explosivo gases 



ATTACHING MOANS FOX A GUN SILBMCSA 


through tht silencer thereby preventing any 
escape of the gases rearwardly between the 
fasti nlng means nud the barrel of tbe gun 
The accompanying engraving represents a gun 
silencer attached by the inventors Improved 
moans to tbe musslc of tbe gun 

OVERHEAD 8 WITH 11 AND STOP — W 
RimiR 114 E 01st Ht, New York, N 1 This 
Invention relates to overhead trackways such 
as are In use in warehouses, meat markets and 
similar places. It provides an automatic stop 
device for use ln connection with a switch 
said device becoming functional simultaneously 
with the shifting of the switch to make it lm 
possible for « trolley to accidentally run into 
an open switch 

AUTOMATIC STOP FOR MOTOR DRIVEN 
MACH1NFH —S Dl P Court Address A. B 
< urn 1 O Box 202, Key West, F10, The 
prime nbji it hi n Is to provide a stop for tbe 
hi wing machine adapted to hi mounted so as to 
Is* eontrolh d by the risking mov< nu nts of the 
motor nod to Instantaneously arnst the balance 
, wheel nr hand wheel of tbe sewing machine 
upon the release of the driving couneettou with 
the motor 

VALVE MFLHANIHM —G P B IIOYT, 1 
t Uftoii Place Jamaica Long Island New York 
\ \ The iDLchsntam is more especially do* 
slgord for use on Internal combustion engines 
ami arranged tu govern the admission of tbe 
explosivo mixture and the exhaust of the 
products of combustion and to prevent leakage 
of th( explosive mixture during the com 
pnmalou and exploatvo periods thus rendering 
the engine highly efficient, 

PROTECTOR AND GLIDE,—M P WlL- 
i [ams, Box 492, Gilbertville, Mas#. The la 
ventlon provides a protector and golds tr 
ranged to prsvsot adjacent threads becoming 
, eh tangled in ossa one breaks, to insure proper 
I twisting of the threads without danger of tbs 
| threads dropping under the rollsr or stopping 


tbs machine, and to enable tbe operator to 
quickly and correctly poke tbs thread aSPOpoA 
the roller and Into tbs golds at one oper¬ 
ation. 

DENTAL APPARATUS—*. F Kffi $M, Mfr/ 
Brown Place, Brooklyn, New York, N. Y f Tba 
Invention provides an apparatus with means 
for furnishing a steady supply of air and gag 
to sustain a burner flams, provides a tinit en¬ 
gine for performing a series gf allied func¬ 
tions and provides So apparatus with n prims 
mover operatively connected with a series of 
mochaaisms for performing allied and progres¬ 
sively required functions, and with a recap taels 
for bolding tools and accessories to said mech¬ 
anisms, 

TENSION DEVICE Forf WARP BEAM 8.— 

G Ktcbutu, 104 E 110th St, New York, N Y 
This Improvement provides a tension device for 4 
warp beams arranged to permit of conveniently 
and accurately adjusting the device to sny 
deslrod degree according to th* tension de¬ 
sired on the warp and to enable the oporstor 
to quickly throw off the tension on tbs warp 
beam whenever It Is desired to release tbs 
warp fur any reason 

CONVERTIBLE BAWING MACHINE—N 
A, Bvxnson, 04 Hillside Ave,, Wakefield Park, 

N Y This machine can be readily converted 
from a band saw to a jig saw and vice versa 
The Invention provides an ordinary hand saw 
with a Jig saw attachment and without dis¬ 
turbing the general construction of tbe band 



CONVRETIBIR SAWING MAC HI NS 
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to reduced to a mi Blown. ,, s n 

m Bwt MMp at, a xu* 

invention provides a dqvlck^r to#** Which 
tbs water wit* wtafclf tb* b^flsr la charted 
may he heated prick to ilk a ty a frs t en to tbs 
boUcr by beat from tbs dr* box* with mesne 
tor preventing n d|# ototo» dtocharps of steam 
Into tbs cab of tbs engine from tbs fits box 
In tbs front of tbs bur sing out of tbs water 
beating parts which are disposed in tbs fire 
box. * 


RAIL ANCHOR.—N 1 JfeHBLL, Beavei 
Falls, Pa. The anchor compHoss two Inter 
locking rail gripping members adapted to co- 
operate with a tie to prevent tbs creeping of 
tbe rails, which, owing to tbs peculiar eon 
at ruction of engaging tongue and groove formed 
upon tbe interlocking rail engaging members, 
will more firmly engage the trail u it tends tc 
croop or slide, but ln which the original grip- 
phtg position of the members upon tbs rail 
boss will not be changed by suck tightening. 


TOY SUBMARINE BOAT —M W LBKMak, 
8SS Macon Ht. Brooklyn, New York, N Y 
Among the objects of tbe invention is to pro¬ 
vide a cheap and attractive imitation of a 
submarine boat, tbe same being designed to 
submerge automatically and then subsequently 
rise to and float upon the surface by a con 
tluuatlon of the same automatic operation 
FI8H HOOK —J Y Patton, Waldron, Ark. 
The Invention relates particularly to improve¬ 
ments In automatic fish hooln. Tbe general 
ohjetta are to Improve the construction and 
opi ration of fish hooks of this character so as 
to be reliable and efficient in use, simple and 
Inexpensive to manufacture, and so designed 
that the bait carrying book will act omoothly 
and effectively 


PORTABLF HULL* l*UR HEVRRRB— R 
8 Mooux 229 K 75th St. New York, N Y 
Thla Invention provide* a collapsible and port 
able ahelf adapted to bo carried under the seat 



saw To accomplish the results desired, use 
is made of a le\cr connected by a pitman with 
a crank pin on onu of the revolving parts of 
the band saw preferably the lowor pulley a 
saw holder at one end of the lever to which 
one end of a Jig mw blade Is attached and a 
spring mounted on tbe guide post of the band 
saw and LonneUed with the other end of the 
Jig saw blade. 

Medical bsplewssls 

NEEDLE tDR HIPUDERMIC 8YKINGKB 
—H Laukknt hast Rutherford, N J This ln 
ventlon provide* a needle shank to prevont the 
needle shank from breaking off at the needlo 
hub, to cause the fluid ln the barrel of tbe 
syringe to flow directly into the neodto and 
to allow of readily engaging the butt end of 
tbe needle shank with the bore ln tbe outlet 
uf the barrel when placing the hub exteriorly 
In poattion on the sakl outlet. 

Prints Mover* aai Tkdr A cces sor l— 

81KAM ENGINE—A U. Casts* JOT B. 
Thomas Ht, Hammond, La This Invention 
is an Improvement ln the type of multijfle- 
pUton steam engines and the objects are to 
reduce the cost, wright, and friction of the 
parts connected with the pistons and crank 
shaft as well as to minimise friction and vl 
bratlon Mr Carter has Invented another 
steam engine, such as forms the subject of 
his allowed application for patent No 44 563 
Tbo prottout invention is of simpler type 
there being but two pistons and the cylinder 
provided with hut three inlet and exhaust 
ports. It is therefore particularly adapted for 
light work and to still further adapt It be 
has made It easily convertible from a two 
piston to a single-piston engine by means at 
once simple but effective 

POWER CHAMBER.—J F BOOTT, 407 W 
23rd Bt, New York N Y The Invention 
relates to Internal combustion engines and par* 
tlcularly to a power cylinder and provide*I 
a construction which will eliminate ft* necef 
slty for the use of lubricating oil In th* cyl 
lnder It provides a cylinder which utilises 
the expansion and contraction of the bodju 
thereof for operating a power member, a*» tor 
instance, a connecting rod instead of utilising| 
the conventional plstoo 

ROTARY EXPLOSIVE ENGINE—R H. j 
ZuxjfDV, 112 Cumberland Little Rock, Ark < 
The Invention relates to improvements, in ro¬ 
tary explosive engines using a mixture <*f 
gmsollge and compressed air, and provid# a 
device which will cote bine tba advantaged of, 
a rotary engine with those of tbe ordinary tgpq 
of reciprocating endtnea 


pobtasub siiau roe bkakseh 

of the vehicle or iu any other convenient 
placo, and capable of being quickly attached 
to a side of the hearse in position to rcctlvt 
tho flowers temporarily, while the casket is 
bolug bandied After the casket Is placed and 
tbe flower* disposed of In the usual manner, 
tbe ahflf is removed from tbe supporting po¬ 
sition and put away for subsequent use 

MOTOR VEHICLE STEERING MECHAN 
IBM —G W Rica, Manlstlque Mich Among 
tbe principal objects which the invention has 
in view are To provide means for manlpnlat 
tug the headlights of a vehicle In correspond 
•nee with tbe steering mechanism of tba vehl 



MOTOR TOaiOta ■ TURING MOCRAMIS*. 


cle, and to provide means for, at will, sus¬ 
pending said Manipulation of tbe headlights. 
The engraving represents a top plaa view 
of the front fragment of a motor vehicle, 
shewing the steering wheels tod mechanism 
controlling the name, and In conjunction there¬ 
with a headlight controlling mechanism. 


DEMON FOR A BPOONmj A IftTLCAWT, 
Deer Lodge, Mont. The ornamental design 
shows a birthday spoon set with a birth 
month atone The setting Is at the end of 
the handle of the grtoefully designed spoon. 

DESIGN FOR AN ARTICLE OF MANU¬ 
FACTURE.—W fl; Hunviio^ care of Economy 
Tumbler Co* Morgantown, W Va In this 

is&tsigisggp, ?5t 

oartonato - j- 

tis, fedatofl .. 
twee, vajk toaetto «#. k 
___ ^ 1 


tojp RMWi PRr« to* 


LOCOMOTIVE DRIVING 
OaYis* Jr, Oak G*wre> Rip, , 
ntetea to a driving h#flto 
wheels and portlet#*!? to a tt o omq R lf 
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400 Miles of Tarvia 
in New York City 

✓"WER 4,000,000 square yards 
^ of macadam roadway in 
Greater New York have been treat¬ 
ed with Tarvia to preserve the 


I' of th. ^ ikm <w ed witn l arvia to preserve the 

SMlTttSk T Z£ *- surface and prevent dust. 

This is equivalent to more than 400 
miles of ordinary roadway. 


Thor* ora hundreds of mites of rural hifhwa: 
Now York City Tills is Amboy Rood on 
mai nt a in ed with Tarvia-B amee 1909 


on Staton Island 




233d Street hi the Broo*—Tarvia aofcaa th* paving probl 
for out!yin* sections which cannot afford re*uiar city pavement* 



Carpenter Avenue in th* Brona—ordinary good macadam with 
• coat of Tarvia to wevant C4*t and wear 


n enrpot coat of Tarvia to pravant dust 




After a disastrous adventure with oil this section of the famous 
Rive raid* Drive had to be rebuilt. Tarvia has kept it auto- 
mobile 'proof since 19M 



The 


Company 


New York CUmgo Philadelphia Bates 
St. Louis ^ CWveisad CmnnnaU Pittsburgh 
Detroit Birttenyham Kaoaas City M i w a pJ W 


Detroit Birmingham Kan— City MianaapoU* 

Bolt Lake City Seat t le Pterin 

The Paterson Mwrtse^ Ompmy U^sdi Mtetesl Tomato 
Wbo^ay Vanaouvor St John. N B. Ha Idas, N S. Sydney N 3. 


1 ^ V.&Li.il 



Grand Boulevard and Concourse In the Borouyh of the R 
(So* the mam body of teal) 



Preserves Roads 
Prevents Dust 


New York has used Tarvia for ten years 
in steadily increasing quantities because 
they have found it a most satisfactory 
ana economical road binder and dust 
preventive 

The Grand Boulevard and Concourse m 
the Borough of the Bronx is the largest 
single example It is a double roadway, 
four and a half miles long containing 
190,000 square yards, used exclusively 
for pleasure vehicles It was built as a 
water-bound macadam and treated with 
"Tarvia-A,” part m 1911 and the balance 
in 1912 

The first complete maintenance appli¬ 
cation was one-seventh of a gallon of 
“Tarvia-B M to the square yard covered 
with sand and grit m 1915 The cost of 
incidental repairs aside from the main¬ 
tenance application was about one dollar 
per 1,000 square yards for the year 1915 

Hillside Avenue m Queens is a good 
example of durability under mixed heavy 
traffic It also was a water-bound mac¬ 
adam road and was treated with “Tarvia- 
A” m 1910 The maintenance cost has 
been extremely low The original Tar¬ 
via is still on duty and the road surface 
clean, smooth and dustless 

The descriptions under the various photo¬ 
graphs, shown herewith, tell the story of 
many other satisfactory Tarvia Roads in 
Greater New York 

If you are interested in good roads and 
lower taxes, wnte our Service Depart¬ 
ment for booklets and further informa¬ 
tion Address our nearest office 


ecial Service Department 


In order to briny tbs fats Won tupmn as wall as rood mubon- 
ttsa, Th* Bute Company Km organised a Special Same* Depait 
m*nt, which kaapa up to tb* minute oo all road problem* If you 
will wnte to nee Hot o*ee regarding roadconditions or fablam* 
in ya*r vicinity, tb* matter will Kava tb* prompt attention of 
aapmteooad snyinsar*. Thu semos m free for tb* aatoay 

1# you want brttor nods and lover taxes tW* Department can 
greatly taut yau. 



This i* Jerome Avaaua on* of lh* principal automoWl* outlets 
from tb* city to tb* north carrying tnormoo* trafio on holidays 
Tarvia B r Itoap* it In* from duet 



At Ferret Hill* In the Borough of Quean* tb* Sag* Foundation 
ha* built *n enlightened model development aa an invaatmant 
for it* funds. They studied th* road question with great 
thoroughness* and adopted Tarvia both for cons true two and 



TTu* avenu* u in th* b**utiful Flushing section where Tarvia 
has don* wonders in Itsamng beautiful residential areas from 
boiny spaded by automobiles 



Hillside Avanu* Jamaica How a sis year-old Tarvia *ob look* 
on ooe of the busaast automobile thoroughfares out of Brook I) n 
(Sac last) 



This is tb* Shore Boulevard at Manhattan Beach fo Brooklyn - 
a pleasure renter in lb* sum me* ll yets a coat of Tama-B 
one* a year 




a v ■ VTB gr. T .-:. 1 ,TC:W l ' l ll ! l ;i PIJIH: jiiM BEIK- l!jyifllliii!!IMIWIlflli' 
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Products that Built the New 
Massachusetts Institute of Technology 

“Good Enough for Tech—Good Enough for Me!” 

A PROMINENT MANUFACTURER 

W ORLD FAMOUS MASSACHUSETTS INSTITUTE OF TECHNOLOGY will be moved shortly from 
Boston to a magnificent new $ 10 000 000 home m Cambndge which hew been under construction for more 
than two years The dedication will be held with impressive ceremonies on June 12th, 13th, 14th 

The New Technology must stand for all time as an example of the best available m structure and equipment, 
and the materials used were singled out after a long senes of exhaustive tests which as a whole probably have 
never been duplicated m a building or engineering operation 

A prominent manufacturer expressed the general sentiment recently m giving instructions to his architect 
wl>en he said, “What’s good enough for Tech is good enough for me Following are the products that have 
proven “ good enough for Tech m this great educational plant that stretches with its pavilions, courts and colon-* 
nades for a half-mile along the Cambndge Embankment of the Charles River 

Builders 

Stone & Webster Corporation Boston Mw. 


Steel Windows, Roofing, Paint 
Trussed Concrete Steel Company Youngstown otuo 

110 000 iqutrt fsst (2 1 2 acres) counter-balanced type of UNITED STEEL 
SASH with shamdiasd runs and bronss pulley*. Sea our ad next page 

John C Finegan Company 462-472 E. 1st St So Boston Meat. 

Roofer*. 160 000 square feet (about 4 acre*) slag roofing using Pnegmn • 
tarred felt and pitch Floors waterproofed with F i negan s tarred felt and pitch 

National Lead Company 111 Broadway N Y C ty 

AH the painting and deooratmg done on the Institute were done with Dutch Boy 
white lead—35 too* being the amount required 

Umted States Gutta Percha Paint Co Providence R I 

110 barrel* of RICES MILL WHITE ( Barreled Sunlight ) for painting thro* 
quarter* of a million square feet of concrete and brick surface*. See our ad 
next page. 

Wadsworth Howland & Co Inc 139 Fed.nl St Bo.too Mm. 

BAY STATE BRICK AND CEMENT COATING twd on 200 000 iqtwra tot 
of wall* and ceiling* in chemistry laboratories. 

Elevators 

OtlS Elevator Company OflicM n All Pnnci|»I CiU*. of the World 

AH *T#ch elevators are Otia. To date five electric elevator* have been in 
•tailed—one passenger switch control three freight hand rope control one 
freight piMh button control 

Boilers, Meters, Piping, Ventilating, Pipe Covering, 
Valves, Plumbing 

The Babcock & Wilcox Co 83 Liberty St New York. N Y 

Three 520 and one 273 h p Babcock 6c W lcox water tube boilers and steam 
superhaate • supplying steam for all purposes throughout group 

The Foxboro Co Foxboro Mass. USA. 

Ind eating and Record nr Gauges for Steam Air and Water Pressure and 
Vacuum on Condenaer Recording Thermometers for Feed Water Saturated 
Steam and Flue Gas Temperatures. Sea our ad naxt page 

Eh ret Magnesia Manufacturing Company VtUay Forg. P» 

NIGHTINGALE «c CHILDS CO BOSTON MASS CONTRACTORS 

The more than twenty m lea of upe and other heated surfaces installed through 
out ths bu Id ng were insulated with Ehret • 65% Magpsea Sectional and 
Plastic Cove ng*. 

The Chapman Valve Manufacturing Co !nd»a Otcfawd Mw. 

Vtlw of *H mw up to 12 inch— dwnnwr far biting eyeern. Abonhwhi 
thsfdumbing Total batw*M 3 000 gad 4 000 wJvm. 


Boilers, Meters, Piping, Ventilating, Pipe Covering, 
Valvee, Plumbing, (oontinutt) 

American Tube Works toottwrSt. Baton Mow. 

Brass piping used throughout ths plumbing system 

B F Sturtevant Company HydaPatk Boom Mow. 

Ventilating system capacity 600 000 cubfc feet of fro* air par miatlta 117 motor 
driven fan*. Also special laboratory ventilation Sea our ad next page. 

Asbestos Protected Metal Co FintNottoml Boat Bldg Pttnburgh P» 

A P M (Asbestos Protected Metal) used for outlet ducts for hoods in chemical 
laboratory and many ton* for pent house coverings on roof of chemistry budding 
Seise ted for th • severe service bees use of ts resistance to gas chemical and add 
fumes 

Wood Working Machinery 

J A Fay & Egan Co Gaoaaaa Obis 

Woodworking Machinery for Shops 33 No 4<XLA Motor Heads Lathes. 

Generators, Switchboards, Electric Lamps, Lighting 
Panels, Controllers 

Hygrade Lamp Co Sdw» Mw. 

Up to tb# promt tun* Kmv* mmU 2660 HYGRADE and 2903 

mately 10000 

Crouse Hinds Company Syracuse N Y 

Steel cabins ts and bghtuig pane l s in znah^ group and in power station 

The Trumbull Electric Mfg Co. Pintado* Coon. 

Furnished all the hghtuag panels (71 i&eB) width were used ip this hrtfliHng 

Cutler Hammer Mfg Co Milwaukee Wisconsin 

117 C-H electric oontrofl sr s for oentroffiag motors in oonneetk* ijrith vena 
latmg system. 

Hardware 


The Yale fit Towne Mfg Co 9 Em* 4Q&0t» NgwYok, N Y 
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"_COOO ENOUGH FOR TECH .—GOOD ENOUGH FOR 

to Build thf How H*»mchui0tti laitltut* of Ttchnologr 


ME!" 



Wg. U 8. Pat- Off 


All the inside concrete and brick of 
the new M.I.T. Buildings were painted 
with “Barreled Sunlight 99 —RICE’S 
GLOSS MILL WHITE. 

5000 gallons of it were used for three- 
quarters of a million square feet 

It u the only OIL paint for plant interiors that 

I jives a glossy white tile-like finish By reflecting 
ight instead of absorbing it “Barreled Sun- 


Trr.mmx 


Rice’s Granohth was used as a primer 

Send for our «pecification* "TheRice Method 
booklet “More Light, and Sample Board 

U. S. GUTTA PERCHA PAINT CO 
23 Dudley St, Providence, R I 



M l T is an acknowledged technical authority and the adoption of Sturtevant 
Apparatus proves their faith in the goods. For purposes of venttfatHm there 
is required more than 500 000 cubic feet of air par minute for more than 600 class¬ 
room* >»wi labors tons*, and this air is handled by 115 Sturtevant Fans driven by 
Sturtevant Motors. Sturtevant Forced Draft Apparatus u also installed in the 
2000 H P generating station , 

SmJmCmwJCAdHM 

B* F. STURTEVANT CO., Hyde Park, Boston, Mass. 

-- AND ALL PRINCIPAL CITIES OP THE WORLD . - 

Silling Agents for Sanford Rihy Stokar Co* “THE RILEY STOKER** 


B 


TECH’S Standard of QUALITY 


DEMANDED 





indicating and recording 

GAUGES nd THERMOMETERS 

IN THE POWER PUNT 

The Mune thing applied at the Remington 
Arms & Ammunition Co Bridgeport 
Cowl, and the Curtis Bay Chenu 
cal Co , Baltimore Md. 

QUALITY mm* Irst y* wd alwaya tod 

HSU&Sb instruments 

•Star MMa 

m rtOttrt CO, Mm, Mm, US. A 
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Agricultural Unpreparedness 

By Grosvenor Dawe 


W IIKV the thought of every reader 
of the iKNTmo Am mica* will be 
dint ted toward the subject of “Indus 
trial Pnq>«r«lm>*a fur Peace," It may not 
seim Inappropriate to draw attention to 
our u#rl<ultural lustablllty as a definite 
phuHo of national unprepared ness 
The census of 1910 contained facts of a 
disturbing nature as to our Hj,rl( ultural 
population It showed Ihat OHO counties 
of the United States—more than one 
third of all the lountltR—In tin dooade 
btrwcon 1900 and 1010 fill olT In their 
mini imputation It must bo borne In 
mind that while one third of tho counties 
wtrt thus declining in rural drength, 
tin nation, ne>crthiksH, gaJiiPd 10,000, 
000 in total population, indicating a 
shady movement of the agricultural 
population to the cities 

Senator Moses E Clapp of Mlum sota, 
In a re«ent letter regarding this subject. 
Raid " I hellevi the greatest problem 
to-day that confronts tho American peo¬ 
ple Is the trend of our imputation to the 
cities It Is the great-—probably the 
greatest—contributing factor in the ruin 
of nations thHt have perished ’ 

The same census shows that com ur 
rentlj with this de< line in rural popula 
tion there haH ln*cn n rapid increase of 
rural tenancy In 1910 there were 2*154, 
678 farms run bv tenants In the United 
States, or more than one quarter of all 
the form area of Uu nation The great 
majority of these tenants were on short 
leases and therefore not interested in 
maintaining land fertility In< reaslng 
tenancy implies an increasing number of 
people who rent but do not own, who 
are nomads, in one place for a while and 
then gone, whose children know nothing 
of the associations of the word ' Home”, 
w hose possessions have none of the mem 
ories attached to them by those who live 
on their own piece of ground whose 
roots do not strike down into the soil 
In the trend of the rural population 
to the cities, and in the rapid increase 
of tenancy are two weakening forces both 
of which have been growing in monien 
turn and in power Both of thorn, unless 
checked, will hinder industrial prepared 
ness for peace. 

Not with any Intention of overpraising 
agriculture as comimml with the me¬ 
chanic arts, but soldj because of tho na 
tional good judgment immediately re¬ 
quired in the premises, it Is necessary 
to emphasise here that the open spaces 
produce all the raw materials, except 
metal, which go into clothing, from the 
shoe on the foot to the feathers in the 
hat They produce every raw material 
that goes into food, except salt, they 
produce* every piece of lumber that goes 
into n house, a wagon, or the wood pulp 
on which our newspapers are printed 
Far more than 50 per cent of all the 
goods manufactured In th« United States 
are produced from things that live and 
grow in the country Without the coun 
try the city cannot live without the city 
the country would still live by turning 
back to the simplicities of pioneer days 
Consequently, industrial Increase urged 
forward while agriculture weakness 
grows would simply accentuate the cost 
of industrial life, for increasing con¬ 
sumers menu in* reaslng price*, and there¬ 
fore a hlgtur and higher cost of living 
It is not the Increased cost of mere 
living that Is the most alarming result 
from this tendency It is that the rural 
people get into the climb of competition 
and the strain of city lift in many case* 
increasing the struggle of cUv life to the 
detriment of themselves and others. 
Tin y turrrlheir backs on tho comparative 
frei*dqpn qpd Independence of rural re¬ 
gions and|||ten become bowed down In a 
sort of industrial slavery, for without 
mornn t^he spent for food they cannot 
live Many hold Joba that crush out 
courage and individuality Hence citlea 
are the homes of soup kitchens, charity 
organisations, bread lines, and an those 
features which tend to disrupt had de¬ 
stroy the freedom and the Independence 


of the citlrens of a nation. In a recent 
canvass among the Jobless of Chicago 
20,000 men under 25 years Of age, and 
chit fly from the farms of the Middle 
West, were found huddling In squalid 
places 

Therefore, preparedness for peace 
means muih more than industrial pre¬ 
paredness The term should be wider, 
broader It should be National Pre¬ 
paredness for Peace and thus tak« in 
every phHRe of activity from agriculture 
in th» fit Mr and work In the fattorits up 
to lulhitltH in tho realms of comment* 

The rapid industrial development of ihe 
last half-century Is to blame for condi 
tlona which, if they continue, will ruin 
us as a republic These are not extreme 
words They are words of sober sense 
Unless tho nation gives earnest and per 
slstent thought to this problem of ugrl 
tulturul depletion and increasing tenancy 
all other phases of preparedness will be- 
toino insignificant, for a republic made 
up of elthfl and of renters la scariely 
worth defending as a home of free men 
The very fact tliat we live crowded to¬ 
gether with other people brings us under 
the rule of taw and ordinance to smta an 
extent that in the ritlea there la but 
little difference ta tween a democracy 
here and an auto< racy elsewhere, In so 
far bm freedom of action is concerned 

Therefore, at this moment when we 
are so cltarly called upon to consider 
tho future of the United States, we must 
not bo bewildered with the thought of 
merely plunning to push out our coin 
mure into foreign countries where hith 
trio we have had but a nllght hold tor 
after all is said that can be said about 
foreign trade, the manufactured exports 
of the United States prior to the great 
Euroi>eflu war were not more than 5 per 
ct nt of the total consumption. It Is 
doubtful, no matter how the war even 
tuntes, whether with all our skill wo can 
continue to send abroad In the immediate 
future more than 10 per cent of the manu 
facturcd goods normally required There¬ 
fore, industrial prepared dcbr for peace 
implies a certain sort of national Intro¬ 
spection , for we have hitherto been our 
own l>est market industrially, and tho 
maintenance of ourselves as our own best 
market depends altogether upon tho con 
tinuance of a right balance in our parts 
balance between country and dtj since 
it is the produce of the country that has 
always served best and most easily to 
bring other nations into debt to u« It 
is such a process of introspection that 1s 
best for us at this moment, when we seem 
to be “ led up into an exceeding high 
mountain,' with all the kingdoms of the 
earth spread before us These kingdoms 
ooutaln but little for us, when contrasted 
with the Immense things yet In store for 
us through balanced development within 
the limits of our own great area and 
population 

A phase of the subject call Inf for ear 
nest thought is that there is more money 
spent to render tnore facts of usefulness 
available for farmers than for all sub¬ 
join affecting either business or labor 
In 1914 the agricultural and mechanical 
colleges subsisting on land grants, to¬ 
gether with Farmers' Institutes, etc 
owned property valued at $160,000 000, 
and their total income from all sources, 
together with the cost of Federal and 
State Agricultural Experiment Stations, 
was $40,000,000. 

In large measure supplementing this, 
though of course including appropriations 
for meat inspection, comes the Federal 
Department of Agriculture In 1907 its 
appropriation was $9,080,440; In 1915 it 
had risen to $19365,882 Then every 
state has some part of its governmental 
machinery directed towards agricultural 
betterment, certain of these departments 
working powerfully and under large ap¬ 
propriations, and some working feebly 
Add to all such Federal and state activ¬ 
ities certain great private bsnefadtioos 
that originated the Farm Demonstratton 
Work, and now are partly paying for 


County Farm Advisers, then add con¬ 
tributions from oocnmerctal bodies con¬ 
vinced of the agricultural basis of city 
growth; then add the various railroad 
systems, with their agricultural depart¬ 
ments and demonstration trains, and we 
have something majestic in total, paid to 
exceed $100,000,000 a year It becomes 
evident, therefore, that merely pouring 
out agricultural advice baa not stopped 
the trend of things. 

Careful research among the census fig- 
ures indicates that rnpid increases In land 
values on a seemingly indefensible basis 
may have something to do with driving 
men from the land To make this point 
clear, there have been brought together 
for consideration by readers of the Boixw 
Tino Auehjcan certain figures from the 
great agricultural state of Illinois—the 
state that has 7 out of the 12 greatest 
agricultural counties of the nation. In 
that state there are 102 counties. The 
census of 1910 showed that 68 of these 
had declined In rural population. Yet in 
every one of these 68 counties the prices 
of lund advanced in percentages ranging 
from 2R8 to 182 4 For these 88 counties 
the average decrease of population was 
6 6 per cent the average increase in land 
values wan 189 4 per cent 
There ta also tJho question of high inter 
est rates charged the farmer by those 
who hn\( money to loan By drawing 
upon ( onsus Ro|H)rts and gathering opin 
Ions from financial sources, it appears 
that In 1910 the American fanner was 
indebted in these amounts 

Farm mortgages on land op¬ 
erated b> owners—Unit 
cd States Census figures $1,726,000,000 

Mortgages on tenant farms, 
ut Hume rate per acre as 
above estimates 1,*120,000 000 

Average amount of current 
loans to fanners, on ac¬ 
count of crops, chattel**, 
etc. 8,000,000,000 


$6,046,000,000 
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Patents 



■ Mcurtd. 


A Ftm O s h im m to tbs aSobabto patent- 
"an Invention wiM b* readily given 


ability of an t __ 

to any inventor fur cubing ai with a model 
or «k*tch and a brief doaorippon of tbe 
device in Question All communication* are 
atrtctly confidential Our Hand gaol* on 
Patent* will be sent ttm on req aaa t . 

Ours la tbe Oldaat aesney Air securing 
pstrnU it wo* qs t q hl libod over seventy 
years ago. 

All patent* secured through ns are de- 
*cr 1Hsjnra mills an"* *° ^ at#n *** * n the 

MUNN 4 CO* 

2)3 Broadway Wnhwifcigfc, NwwYaifc 
Brtntk Offlctt US F &*»* A G 


Annual Subscription Rates for ths 
Scientific American Publications 

Subscription ont vssr S3 00 

Povtog* prepaid In Vnltad State* and possessions 
Mexico Cuba and Panama. 

Subscription# tor foreign Countries on* year 

postage prepaid *4.50 

Subscription* (or Canada postage prepaid 3.75 

The Scientific American Publication* 

Scientlflo American (**Ubll*l>ed 1845) 53 00 

ffrUntific A mar Iran Supplement (established 

1870) 5 00 

Tbe combined subscription rate* and rate* to foreign 
countries, Including Canada, will b* furnished 
upon application 

Remit by postal or express money order bank 
draft or check. 


Classified Advertisements 

Advertising In thle column hi 75 rents a Une No lees 
than four nor more than 13 lines accepted ( aunt 
■even word* to the Ho e. AU orders must be accompanied 
bv a remittance 


u From all I have boon able to gather 
from the best available sources,' said B 
F Yoakum in World* IVorA "I estimate 
that an average rate paid by our farmers 
la 8^4 por cent per annum, which is a con 
aervatlve estimate of the full cost paid on 
farm money used In the financing and 
capitalization of the farms of the United 
States The annual Interest bill, there¬ 
fore paid by the farmers is about 510 
million dollars” 

If the above enormous total of indebt 
eduess la assumed to have Increased dur 
ing the past five years, It is probably not* 
now less than $6,600,000,000 If It were 
furnished at 5 per cent Interest, without 
bonus or commission the farmer, after 
deducting recording fee, could make a net 
economy of $225,000,000 per year What 
fhls would mean In the form of permanent 
Investment la this $225,000,000 per year 
Invested in udvance at only 8^4 P®r cent 
interest would amount In 25 years to $9, 
070,425,000 plus 

Within the limits of this article It Is 
only iwwdble to show an ailment In the 
body politic, a weakening of the conserv 
a five producing class, a danger The 
cure of tbe ailment Is not to be hastily 
prescribed 


AGENTS WANTED 

AOKNTSl. non 54 Frnflt Fit* Knimil* Gold and Silver 
Sign Larurt for *torw front* ana ofltca window*. Any 
ooa can put on Big <1«wiand <*vcrywh*r* Writ* today 
for liberal otter to agent*. Metallic Letter Co 411 N 
Clark St root Chicago V «. A 

ATTENTIONS WELDERS OF ALUMINUM 

NEW great welding oompound BO-LUMINUM pave* 
crank ca n * ud part*, heretofore eerapped Perfect «P- 
titute for Mftyieoe welding U time and oo rt doe* 
work ImpoeeflHe for acetylene No flu* or toot* required 
tnw OMoane torch Sample bar *1A0 per Ih M 60 Dept 

A/^Bo-Lumtnum Mil Co 1700 Broadway New York 

BUILD GRANDFATHER** CLOCKS 

W1 FURNISH FREE blue print* and lnrtroetlea* 
dock work* eompiet* with dial pendulum, gong etc 
W 00j other* with ahin w, all price* Clock ^ Nto*- 
town, VMladelphla 

DRAFTSMEN WANTED 

DRAFTSMEN WANTED, oxperlenoed on grinding ma¬ 
chinery and tod dedgn Application mat* contain full par¬ 
ticular* relative to expvJeoee The New Departure Mfg 
Oo EmptoynMSt Bureau, Brtrtot Conn. 

EDUCATIONAL 

FREE TUITION BY MAIL-Cfm Servlet, Normal. 
High School Typewriting Bookkeeping Shorthand. En¬ 
gineering. Sakmant h lp Real Batata, and Law.Cqarmn 
thoroughly taught by midi matriculation I6CD forTre* 
Tuition nan add row OarMgie College Roger* Ohio 


INVENTORS* MODELS BUILT 

INVENTORS* Model* Built. Invention* Developed 
Expcrtxaental Work Send d m w lptlon of Invention for 
eaumato Expert opinion gtr*n SatMaepoa guanuMmd. 
-Kempt 1W0E 44th St* Brooklyn M T 

^ KXFER1MENTAL WORK. ETC. . 
INVENTORS EXPERIMENTAL WOR1 



A Cow of Colon 

(Coftr'Kdotf fnm pap# 578) 
of Napbthorablns, Prtmuline Is enoQun 
fared commercially, also as FolyCbroubw, 
Tblochromogeo, AuraoUua, and Sulphite 
Malachite Oreeu, a favorite color, Is found ^ 
under thirty-eight different designations, 
tom* representing vary slight variation* 
la the exact chemical composition. 

Ths reduction of this extensive voembu 
tarj down to the limited list of nearly 
1,000 well-deflned dyes has required* 
highly specialised editing. The arrange- 1 
ment, and 'the fun use of synonyms an 
tuch as to render ths *<**»ui,” when pub- 
Uahed, of the freattdt utfilty, pot <edp te 
all engaged ia ths manufacture of artW 
Oriel dy eMm ff s end especdeUy In pUnntog 
tot the estatfMtatt* of % 

American color Industry-tret alac 
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UOJiCH HACHLTI1 

KOKH HACNUO DYNAMO* 
B* 1 <HDYNAM« nOitM STARTING HOTRRS 


B«S(H ICMITIRN SYSTEMS 
B4tS<H ICNITItN LIGHTING SYSTEMS 
R#SCN UCHTlNC«j>t/ BRSCH STARTING SYSTEMS 
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Wf SHAt l WfLCOMC THE. OPPORTUNITY TO OFFER SUGGESTIONS ON YOUR IGNITION. 
IIGHTING. AND STAR UNO PROBLEMS. AND UPON RECEIPT OF YOUR ENGINE DATA WILL 
ADVISE THE MOST SUITABLE EQUIPMENT FOR YOUR PARTICULAR REQUIREMENTS. THIS 
SERVICE PLACES YOU UNDH.R NO OBLIGATION. 

*i/l[f 1 O DA V I OH till HAIUK. OH StNO VOUR INI.IM' DATA TOR SlKU.r.ST IONS. 

iTOftCH MAGNETO COMPANY 216 WEST 46th STREET, NEW YORK 
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| The Most Effective Way | 


t o u S e 


I Weed Chains * 


.Good 

[chains 
ON EACH 
REAR 
TIRE 


Better! 


CHAINS 

ON EACH 

REAR & 

ONE FRONT, 

TIRE 


CHAINS 
ON ALL 
FOUR 
TIRES 


WEED CHAINS onthe/mnttim 

pick the easiest way m the 
hardest going and prevent the front 
wheel skid- the most dreaded of all 
skids as it is the hardest to 
counteract by 
manipulation 
of the steering wheel. 

Sold for ALL tires by dealers 
everywhere. 


rn«K maun 


Sj:—?' 


PRACTICAL, THINKING. SMOKING MINI 

look this ovicatr i h* firs r and onlt poirnmr mr. u |Vtcsusr 
CLEAN HtKULSI NWHT SMOtUNii VIVE YOU EVER SAW! AndniflUM 
iKbt UP to Lhfct mtrunK (Uninratlon wtil* A OUAEiAMTBB to (MWv JUBT that *OTl 
Oi a pip* or RPFUVI> YIH II MONEY That prapnolUuo b*«U A oohutt at 
glMtotypod ripe Talk Ur appoint you the Jude* Woo * 


would i 



the senior model 
BREECHLOADER 

It EXTREMELY SEMPLE. 

PraeUwU BubtUMUL 
Ud Uniqu* in UmEa. Alt lu. 
long with graceful *urra*, a 
lltU* on tb* ’ uhuMv 
half b#ot Tb* Bowl and 
Bmob Plus la toad* of FIRST 
QUALITY GENUINE 
FRENCH SRtARi 0rm • 
rfeh, uaturaL tri*Upo 
BoHd Rubber Sum; Start* 

feHS ' . 

VSSVM 

t*A NttoattfrltofUb 



dealer* In the we rep, and to an 
of dyeing materiel* * - ■ 

All three of thee* categorlee hate 
hitherto bean indebted to the psinstaklM 
labors of several prominent German odor 
chemists, notably of Goiter Scbulta and 
Paul Julios, for complete and detailed 
classifications of the coal-tar dyee in cur¬ 
rent use. The carefully elaborated 
w Farbstofftsbellen,* derlsed by the two 
authors, reached a fifth edition In 1014 
These 44 tables,” divided into group* ac¬ 
cording to chemical relationship, giro for 
every artificial dye the commercial deelg 
nation, the scientific name, the chemical 
formula, physical and chemical properties, 
methods of application, testa, and full 
references to patents and literature. They 
have for years been the trade mecam of 
all connected with the manufacture of 
colors, their commerce and their manifold 
uses 

It has remained for a Bureau of our 
Government to supplement the work of 
the Oilman duo, by adding the all lm 
portent factor of quantity The oomplete, 
exposition of the exact amounts of the 
manj synthetic dyes, required to meet 
the almost numberless needs of a popula 
tlon of over one hundred million portrays 
approximately the relative demanda of all 
other nations with highly organised tex¬ 
tile and allied interests. The young 
American dyestuff Industry, now In a 
position to expand rapid!/ and to era- 
braco In its scope the great majority of 
the colon In current use, will naturally 
find in it a sure guide for coordinating 
the diverse phases of manufacture, ectab~ 

Uxhlng the capacity of units, and shaping 
all plans for harmonious expansion. 

More than this, It will be of almost 
equal value to those seeking to create the 
nations’ coal tar Industries of Great 
Hrltain, France, Russia and Italy Even 
the newly organised industry in Japan 
may profit from Its summaries, although 
in a less pronounced degree, on account 
of the widely divergent taste for colors 
between the Orient and the Occident 

Should China plan to manufacture her 
own coal tar dyes, but little help could be 
secured from the new work, In formulat 
ing schemes for Installing plants. Syn 
thetlc Indigo constitutes two thirds of the 
Chinese consumption of artificial colors. 

It enters to the extent of 14 per cent Into 
the Japanese Imports of dyestuffs, and 
forms but 10 per cent of the American 
consumption. 

One of the first results of the compile 
tlon of thla census was to show how ex 
ccedingly vague an idea of the extent to 
which synthetic dyes are consumed in the 
United States prevailed In commercial and 
manufacturing circles. Those most closely 
in touch with the branch have estimated 
hitherto that the annual American con 
sumption of coal tar colors did not exceed 
20,000 tons. A* a matter of fact, it is 
nearly one half again this amount—more 
exactly 20,000 short tone 

In this Census of Dyestuffs, the conn 
try has an additional Illustration of the 
manner in which the Department of Com¬ 
merce Is striving to anticipate the legiti¬ 
mate wants of those seeking to perfect 
the nation's Industrial fabric and to 
promptly {dace In their hands the 
requisite tools. 

Udliattoa of Cherry Wute 
Product. 

(Offwcradsd ftom pooe 5TS) 
shown that the juice because of Its high 
sugar content Is capable of being con¬ 
verted into several products of commer- 
t U 1 value 

By neutralising the acidity of the juke 
with milk of lime and subsequent Ultra 
tion and evaporation, a sirup with A 
pleasant, sweet, slightly tart taste is ob¬ 
tained The yield of sirup obtained is 
about 20 per Cent of the juice. 

Subjection of the juke to ferpettta- 
ttou* with subsequent distillation produces 
a yield of 4.6 per pent of alcohol per 
cent by volume). 

If the juice k boOed with pectin Of 
other jelHnl medium and sufficient shdvi 
an excellent JeWy with a rich fruit* ###■ J xuhifoL phtett*! 
Mrf i mr pupatat fBl W y 
la obtained, j 1 

A wmvoHdott ot JMJMtl 



* p» 

IWJ ff 

'MM 

rasranr _ 

gaUous of tiwor «&»*!& fteta* a 
T he value of guy hf tiks* 
difficult to estimate i the two 1 
ever, would doubt)see be most profitable 
because of the demand existing fbr oosn 
modifies of thin character 

The facts presented argue strongly fbr 
a rational application of the processes of 
utilisation to the waste pits and Juke 
of cherries, which result so extearirety 
In tbs packing of this important fruit 

BMlbtag hdoririil rrqwrednw 

{Genciu4*4 from page STS) 
men, and are now engaged In inventorying 
the resources of their respective com 
munities. To assist them lu this work, 
the entire membership of the fire societies, 
some thirty thousand engineers and cfaem 
lata In all, are serving as Field Aides. 
Thhs an organisation of more than thirty 
thousand engineers has been built up, al¬ 
most over night, to Inventory the resource* 
of the entire country The State Directs 
and their Field Aides work under Toe 
direction and guidance of the Committee 
on Industrial Preparedness of the Naval 
Consulting Board. The greatest possible 
latitude is given to each State Board in 
handling lta own affairs. In this wsy, the 
brains and ability of those very men re¬ 
sponsible for development In every line of 
industry In this country can be most fully 
utilised. The general scope of the scheme 
as outlined by the Committee on Indus¬ 
trial Preparedness will be followed by all, 
and will cover all clasaes of Industries 
and the principal mines. Detailed methods 
of carrying out the plan differ somewhat 
In the different states. 

It was thought at first that some thirty 
thousand large manufacturing establish 
menta would be inventoried. It now looks 
as if the number would not be far short of 
eighty thousand, and, in fact, might ex 
ceed that figure. The extent to which the 
smaller establishments wore to be covered 
was left to the discretion of the State 
Boards who are most familiar with the 
local conditions In their state. Some State 
Boards have divided their work Into coun¬ 
ties and appointed a Chief Field Aide for 
each county Others have divided the 
states Into four or five sections and each 
member of the 8 tate Board la responsible 
for the work In his section. Others, where 
the local industries of the stats are such 
as permit, have divided the work on the 
bank of the class of industry The best 
method to fit the local condition has been 
chosen in each case. 

All the engineers comprising this great 
army of trained men work without pay 
and meet their own expenses. The inven 
tory form was carefully prepared with the 
aid of the army and navy, the engineers, 
the manufacturers, and all who might pre¬ 
sumably have valuable suggestions to offer 
This form does not call for intimate In 
formation. However, in spite of the fact 
that the information is not what is ordt 
narily considered confidential, all possible 
precautions havetbeen taken to see that 
It is held rigidly confidential, and the 
caliber of the men behind the movement 
Is such that the manufacturer can feel 
wtil assured that the information he 
furnishes will be used as tntendsd ex 
duaivtiy for‘the benefit of the army and 
navy As the completed inventories are 
received in the office of the Committee on 
fndustrial Preparedness, sack ■ it e ms as 
can be tabulated and summarised are 
punched on a tabulating card so that all 
possible stgnlfioaqt, summaries can be 
readily made 4* fit* entire ootwtry by 
means of mechanic*! tebultting machines 

The inventory farm provides for Wch 
data as the physical ffcarsoteristics of 
the {dent; ground dtee, fioer Apace* hum 
ber of stories; Whf^er storks ^gn be 
added] source of healtighk water* power i 
whether the tMStyPftte* feeding and 
housing employee* ate ample if late* ad 
ditto* k teed* *9 tee fore* *te ft gen 
oral, ft* taftrMflkto* glm tandem the 

fifigsdSKm 
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H*J Heinz Company 

Pure Food Products 


• hWWj* * Jim 


F 1 *" ^hiimia.Pa Jmmiar^r Thlrtj-firat 


Be guided by the experience of such 
shrewd buyers as the house 
of “57 varieties” 

—The record for J5 f 694 miles referred to in this “word of 
appreciation” from the II J Heinz Co is but one ot the 
points which testify to their satisfaction with the performance 


of 


GOODRICH 

TRUCK- 


Regular 

3 in. and 7 in. widths 

’entv 

the trucks hi this fleet—(one 8-ton 
Mack, two 2-tmi llakcr Electrics, 
two 8^-ton G V F lectrics)—de¬ 
livering Heins products in Philadel¬ 
phia territory areGOODRICH On 
this fleet in the last eighteen months 
13 tires of other makes have been 
changed over to GOODRICH 

—lircs Lhat continue to give profit 


De Laze 

5 in., 6 in. and 7 in. widths 

earning service way in excess of the 
usual 7,000-mile guarantee, 

—Tires that in the Heims (o ’s ex¬ 
perience have proved more aonumuxd 
than any other make, 

—These arc Goodrich Tires! 

You , too, can suiclj rrh on Good¬ 
rich to make your trucking proposition 
a profitable one 


■r Hal FeaUr, 

Th# 1 f 0*o4rloh Co 
fh&X*—lpbla, fa 


Soar llrt 


Wo havo la our varohouoo a Ooodrleh tlro.wtoloh 
16 %* 4 *ailoo* ** t0 " 8l#0ttl ° Truok and has travollod 

Wo fool this lo vary eood ailoago and that tho 
Ooodrleh Oo lo ontltlod to so— word of approol- 
atlon fr— m for turning out a tiro of thlo qual¬ 
ity « 

K Youro truly, 

h j Hinrz^oogPAsr 

Po r/ 

Mgr Pklla Br—oh* 


Send for “Motor Trucks of America’* KHfi edition Gives 
eHHt-ntial facts alwiut and photographs of over 100 leading makes 
Free—if requested on firm letterhead 

The B. F. Goodrich Company 

AKRON, OHIO 


Makar* of the Celebrated 
Goodrich Automobile Tire* 
4 * Beet in the Long Run * 


Service Station* and Pranch— 
in All 

Important Trucking Centers 



Because of*the main-line electrification of *' Th e St. Paul 
Road" across the Great Continental Divide, travelers 
enjoy a vision unobscured by smoke and luxurious travel 
unimpaired by cinders or fumes through this wonderland 
of western grandeur Smoothly, silently, the superb all 
steel "Olympian" and ** Columbian" cross the moun¬ 
tains, by the world’s mightiest electric locomotives 

By no other route can tfee beautiful scenery of the mighty 
PnrlrU. and forested Bitter Roots be enjoyed to such 
advantage as by the —Electrified Mountain Routa — 
be t w e en Chicago, Spokane, Seattle and Tacoma — the 


Chicago, Milwaukee 4 St Paul 

Railway 

Sott* «Ma trip can be duds to Yellowstone Psrfc At 
fUUto an optional boat trip down tho picturesque “shadowy” 
ns ta edfcrad w ith o ut extra cost At the end of the route is 
rliilitewslPwk sad thotownrabla attractions of the P u get Bound 
j, Alaska is cached bf adeUghtful Toyepe In protected waters. 

jbdtahJUmd 

H wti l gv Truffle Monafor. CHICAGO 




If You Own an Automobile 

thu picture should be a lesson to you 

Don't you as noon as you get out of the dty limits “let ’cr out”—at least, a little bit 
J-u»t as sure as there are hills anrl crossways m the country, there is danger of 
odiiMonn and ruin 

Are your brakes lined with material that will not fail in i case of emergency? 


THerm.o73 

hydrAUUC COMPREssS 

Brake lining-100% 

has done much toward reducing the number of accidents each year 

Thermoid Brake Lining has ioo% gripping and holding power even when it is 
worn paper thin 


That means that lined with Thermoid your brakes will hold not only when you are 
stopping your car but when you have to stop quick or hit something 

Thermoid U made of high grade, long fibre Canadian Asbestos spun on brass wire 
and impregnated to protect it from the action of oil, gasoline and water It is then 
folded, firmly stitched and hydraulically compressed into one single solid substance 


Don’t feeve It to U» auppi 
aarfeu. wta— yon buy brcfea 


y mu to put uty kind of brake llnias on your car The matter la too 
Us log, yon want to buy too% friction—that a Thermoid 


O— Cwnnt— i 



Ihmrri 

TBENTON, IW J 

ifikn tf Ststm Tim end Thermoid Redietar 
Hoe** Garden Ho u etc 
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“The Ught 
That Failed”— 

is a good story, bat when the light 
fails in your own home -when 
suddenly the electric current gives 
out and you’re left fumbling for 
matches—that’s a different story 

You can prevent that kind of 
trouble by using the 

RHUMB 

FUSE PLUG 

the greatest improvement in elec¬ 
tric lighting since the invention of 
the incandescent lamp 

You need never be without light 
in your home Simply pull and 
turn—everv turn’s a new fuse 

Saf«—economical—convenient* 

A Quick, Sure Method that 
Restores service instantlv when a 
fuse “Blows ” 

Do you know what a Fuae Plug is f You 
should There are several of them in your 
home 

A Fuse Plug is an electric safety valve 
that “blows" when the current overloads 
the wires in your house 



The old fashioned kind is a single plug 
When it h|ow«, some part of your house is 
immediately in darkness and you ha\e lo 
eend for an electrician to come and insert 
a new plug be fore y ou have light again 
The mm FLUG does away 
with all that. It saves you tirne^moncy^nd 
discomfort You give the 
Fuse Plug a slight turn and your lights 
are instantly burning as before—no fuss or 
bother when a blown-out fuse has left you 
suddenly in the dark No groping about 
for candles or oil lamps, white your guests 
and family sit in unrelieved gloom waiting 
hour after hour for tho lights to flash on 
again and restore bnghtness and comfort 
to your home 


Also invaluable tn office bmldtnrs, 
factories, apartment houiej, hotels, 
theatres , etc Approved by the 
National Board of Fire Underwriters 


As k you r nearest electrical dealer to in¬ 
stall ||XjHME fuse plugs m>ou; 

house oefore da i k today Price, 30 cents 
psr plug) containing six fusss, If he 

hasn't got them, send us his name and ad¬ 
dress, or order from us direct. Wc publish 
a little folder called 

**Wht\ Four£7«efrfeIf|Mi Co Ouf” 

Write for it today and we will send it 
free by return mail 


ATLAS SELLING AGENCY, Inc., 450 Fourth Ay*, New York 



Not only tho material, but the de¬ 
sign and construction—the way the 
cell walls are built up —makes the 


HARRISON 

ORIGINAL HEXAGON 

Cellular Radiator 

the lightest and most efficient 
radiator for any car 



jng on the tool equipment idle In slack 
season, the limits of precision in machine 
work, the principal materials used and 
where purchased, and the principal prod¬ 
ucts manufactured, are asked. Each 
question has been carefully considered and 
there is a definite reason for It For in 
stance. If a given concern has a normal 
yearly slack season, that would probably 
bo the time of the year when it eoujd make 
the small educational order to the best 
advantage The questions are asked as to 
whether the establishment has ever made 
army and navy goods for the United 
States or foreign governments, and 
whether It has facilities for the construe 
tlon of Jigs and tools. Under the head¬ 
ing of 11 Labor," the questions cover gen 
eral labor conditions, tbo number of 
skilled men In the shop, the number of 
unskilled men and the number of tool 
' makers, the number of women in the 
shop and In what numbers women can re¬ 
place men If absolutely necessary, and the 
approximate percentage of employees who 
are not American cltlsens. 

Under "Transportation," trucking dls 
tanee, quality of street service en route to 
shipping point, number of trucks owned 
and hired, shipping facilities by water, 
etc., are subjects of Interrogation. 

Each manufacturer is asked whether he 
would consider bidding upon regular army 
and navy contracts in tlmA of peace, 
whether he would consider accepting army 
and navy business in time of tear on co«t 
plus reasonable profit basis, whether ho 
would consider accepting the minimum 
annual education order, together with pay 
meut therefor upon a reasonable basis, 
and also whether he would favor the en 
rollment of skilled labor in the 'Indus 
trial Reserve" An Inventory of “manu 
facturing and producing equipment ” con 
stating of a summary ot classes of tools 
and types of machinery, Is called for 
This inventory will assist in the fitter 
mluatlon of what specific class of army 
and navy goods, out of the thousands 
used, a concern can probably best maki 

To aid In the work of the engineers and 
that of tills committee, President Wilson 
has appealed to the business men of the 
country in an open letter - ; the Ammo* lated 
Advertising Clubs of the World, in co 
operation with the publishers, are placing 
free of charge full pogo advertisements 
in magazines and newspapers throughout 
the country announcing this nation wide, 
wholly non partisan, organised movement, 
national bill posting Interests are placing 
on the billboards throughout the country 
graphic posters explaining the work and 
appealing to the public for cooperation 
Neither the advertising men the artists 
nor the bill posting people will uecept pa> 
for their labor and the expression of their 
talent Tho moving picture men are doing 
what they can gratuitously to help educate 
the public. Tbo newspapers In their news 
columns and editorials are assisting en 
thuslastioally In the various states, land 
lords have given offices free, furniture 
companies have patriotically loaned furnl 
ture, large corporations have assisted in 
providing clerical help, Mr Ooffln, as 
Chairman of the Committee, Is devoting 
his entire time to the work of the Naval 
Consulting Board and his associates in 
the Hudson Motor Car Company are glad 
to have him do it The American Tele¬ 
phone and Telegraph Company has 
jiatriotically permitted me to spend my 
time on the work. The offers of free 
help and assistance from manufacturers, 
business men and professional mon 
throughout the country are Inspiring A 
definite, concrete, Important task is being 
Accompli shed promptly and efficiently 
through patriotic motives alone Can the 
by products of such a mobilisation of good 
will be over-estimated? 


Otherwise the toy motors « t es ttsfl e d 
wife tto too* feKtopMooa tttowt&w**** 
ever epcperlsocpd. , , 

In addition to these headliner*, meay 
American industries have benefited In 
smaller degree by the shortage of Euro¬ 
pean supplies. Thus, as a direct revolt 
of the difficulty of getting tin from the 
usual European, sources, the American 
Hmeltlng and Refining Company has 
erected a smelter at Perth Amboy, N J, 
to handle Bolivian tin ore In the past 
wo depended entirely upon European or 
Straits Settlements smelters for our sup¬ 
ply of tin, amounting to 45,000 tons an 
Dually, and never attempted to Import 
tho ore and smelt it ourselves. The Perth 
Amboy plant is designed to handle eventu 
ally 15,000 tons a year or about half the 
Bolivian output This not only means the 
establishment of a very Important new 
industry in this country, but will also 
bring us In much closer touch commer 
dally with some of our Latin American 
neighbors. I am glad to say that the 
Bureau of Foreign and Domestic Com 
mcrce was able to assist In the negotia¬ 
tions that led to contracts with the 
Bolivian miners. 

The manganese ore and metal industries 
have been affected by the shortage of 
foreign ores, yet the American production 
has not increased so rapidly as might 
have been expected The production for 
1915 is thought to have reached 5,000 tons, 
aw compared with 2,635 tons in 1014 
Much preparatory work has been done at 
mines in Virginia Tennessee, Colorado 
and California, and a larger production 
1m expected In 1910 The shortage of high 
grado ores for use in manufacturing 
flint glass and dry batteries has been 
keenly felt Efforts are being made to 
(onsene during refining the manganese 
lontniued In raw pig iron, thereby re¬ 
ducing the amount of ferro-manganese 
Unit must be milled to make steel 

Invar metal, an alloy of nickel and steel, 
\a1iiable for instruments of precision be¬ 
muse Of its low coefficient of expansion, 
has never hitherto been manufactured 
commercially In thift country, our sup¬ 
plies having come directly or indirectly 
from France Of late this has been tho 
muse of considerable delay The United 
States Coast and Geodetic Survey is in¬ 
formed that an American manufacturer 
In now prejMired to furnish this material 
in any quantity desired 

Tim American imports of ichthyol, an 
Austrian pharmaceutical product, dis 
tilled from fossilised fish remains, which 
has a very important use In medicine, 
were of course cut off by the war In ft 
comparatively short time a fit Louis firm 
put upon the market a very acceptable 
substitute. 

An American Industry with a $1,000,000 
market has come into existence an a re- 
suit of cutting off the imports of petro 
latum from Russia By the end of 1914 
Ht least a score of American refiners were 
experimenting in the new field and at 
leaHt ten sources of domestic white oil 
for medicinal use were soon developed 
These new American medicinal oils are 
quite equal to the Russian product and 
will probably hold the field permanently 

Bromide papers for photographic us© 
have been largely Imported from Germany 
in the past and the sudden demand for 
bromine for use in making this paper 
found the American supply inadequate 
Recently the old wells In and about Pau¬ 
city, Ohio, and Mason City "West Vir 
gin la, have again been put Into active 
commission. This, in connection with the 
regular output from Michigan and Penn¬ 
sylvania, will soon enable American manu 
facturers of bromides to meet tho normal 
demands of domestic consumption. 

The war found us unprepared to manu- 


Our New ladmUiw 

iCxmctuM from pass 586) 


facture enough lanoUiif or refined wool 
grease, to meet the demand* Ordinarily 
we Import about 12,000,000 pounds of 


for foreign devices. One concern even re¬ 
ports that it has been doing a good business 
Ln England, Australia, and South Ameri ca. 
The buyers from abroad have been vs rj 
well satisfied with their dealings With 
American concerns so far. Tbersls only, 
one thing that 0* manufacturers Ore 
objecting to and that is the high pritoj 
that War thtofc * «•*»** m U pgS l 


end* wool grata* tad bjKK^tttO pound* 
of innpUn. Tb* dowoatic wotfwito* «* 
ortdo iwm ta nbopt tjpoijm, but W, 
Mtu* tenoiiu ha* **w Um m 4* at ho** 
’Wo Ialways mpi tpTtM dr^d* Of** 
ty «W!dtiN i 4h* 

ihft td «&** flw 
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t&at ooce merely dabbled in 
Waio$fb Or 0 tkfctog up the work aerloualy 
Jhrerioti* to the war the hotter grade* of 
tow paper were applied alznott exdu- 
dtdf by Europe. All grad®* of each 
paper ere now produced at home, lndud 
la# the Tory beet products 
A well known St* Louis fur concern is 
already dressing and dyeing 10,000 seel 
skins In its present building, using a 
method formerly employed only in Eng 
land, and la expanding its plant This 
U oua reault of an agitation for an Amer 
lean fur Industry that began soon after the 
war atarted The United. States is the 
largest producer of raw sealskins in the 
world, and it is also the largest consumer 
of finished seal furs This would seem to 
make It natural that It should sell Its own 
eeeUkJna and dress and dye Its own fora 
It never has, however Wo have in the 
pftat tent our raw sealskins to London, 
paid London for dressing and dyeing them, 
and brought them back, paying duty 
double and transportation charges This 
added 52 per cent to the price of the raw 
skins The Department of Commerce took 
the first step to end this when It held the 
first sale of raw sealskins ever held In 
this country It was a success, and has 
led to the permanent establishment In 
America of a new Industry In the last 
year there have been several successful 
fur sales in thU country, in 8t Louie and 
»n New York. 


During the last year there has been 
introduced into this country the chemical 
porcelain industry, with the help of the 
Bureau of Standards Two years ago 
there wasn’t a manufacturer In this coun 
try who believed chemical porcelain could 
be made from American materials in 
American factories Now two establish 
ments here are making the b£st type of 
modern chemical porcelain 


In the past much of the clay used Id 
this country in the manufacture of por 
celalns came f^om England, that for the 
manufacture of crucibles anti other high 
refractories from Germany, and that re¬ 
quired for any other fine products from 
France Experts In the Department of 
Commerce have pointed out that clay* 
for all these purposes may be obtained 
In the United States ami by slight treat 
ment be made equal and in many cases 
superior to the material heretofore sup¬ 
plied by Europe Many of these clays 
are found in the Hmith, and are beginning 
to be produced commercially 
Manufacturers who use whiting, an 
essential constituent for certain ceramic 
glares and bodies, generally have im 
ported this material from England 
However, a sample of calcium cnrlnmate 
submitted recently as a byproduct by a 
firm In Baltimore has been found to be 
an excellent substitute for tbp English 
whiting 

Until recently all naphtha and gasoline 
tntemal Ignition safety lamps were pur 
chased abroad Since the war started 
patents on a number of foreign lamps 
have expired and there have already been 
placed on the market several American 
lamps of this type With the help of the 
Bureau of Mines there have also l»een 
developed several types of permissible 
electric lamps which are now on the 
market In competition with foreign makes 
The best glass chimneys for safety lamps 
have heretofore come from Germany, but 
as a result of the war the manufacture 
of such lamps in this country has bedh 
Improved, and orders for many thousand 
such chimneys have been placed in this 
country by English collieries 
A * more sheep and more wool ” cam¬ 
paign la one of the newest efforts to ex 
pond American industries and it Is al¬ 
ready bearing fruit There is no par 
ticnlar reason why we cant raise more 
wool at home without Interfering with 
Other industries and if Is thought that a 
detail# reform to this respect has at last 
be« effected, 

have long been im* 
especially from 
p AOd rrande, and several 
mimftctoms hate been 
httthrecmtfy Soto* 
already bean placed 
j mfce are pcetoto* 
w v iiwrtauak featoh 






AN INSTITUTION. 

One of the pioneers in the manufacture of dry plates and sensitized 
papers, first in the manufacture of films, a leader m the manufacture of 
cameras, the Kodak organization, has for thirty-five years, been in the fore¬ 
front of photographic progress Just as its transparent film (first made for 
the Kodak) made the motion picture possible, so has its work in the per¬ 
fection of its products, for the professional photographer, for the X-Ray 
specialist and for the scientist, broadened its usefulness. 

The great volume of its world-wide business enables it to mobilize, for the fur¬ 
ther improvement of photography, the most efficient men in the photographic world, 
enables it to maintain a Research Laboratory that is not only solving the problems of 
to-day but the problems of to-morrow, regardless of present profit Yet this laboratory 
is by no means a house of mere theory It provides not only for experiment, but is in 
itself a small factory wherein practical tests are made daily under actual manufactur¬ 
ing conditions 

With its experience-acquired ability, its courage to cast aside mere talking-pomt- 
improvements and exploit only those things that mean the betterment of photography, 
with intelligently guided employees in whom honest workmanship has become a 
habit, the Eastman organization is something more than a great industry—it is. an 
institution 

If it isn’t an Eastman, it isn’t a Kodak. 

EASTMAN KODAK COMPANY, Rochester, N. Y , The Kodak City. 

£ 
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Gaftolme eronmnv and full power 
both ileinind oil whirh correctly stdls 
tlie piston rings in your motor 

The design and composition of the 
piston** the piston tlcirtnce and the 
numlxr, construition and fit of the 

}>i«ton rings as well as the type of 
ubncilmg <*>itpin employed vary in 
diilereiU cars 

Different cars therefore, demand 
oils of different body 

fn the T ubnration Chart on the 
right, which reorew-nts our professional 
advtce, >ou will find specified the cor 
rcet grade of Gargovlt MohiloiU for 
your ear- the oil which assures a 
proi>cr piston ring seal 

In use you will find that this oil will 
niamtim full compression and preicnt 
the tfteiin; of the expanding gases on 
the |>owcr stroke, thus assuring— 
Gasoline Tconomy 
Tower hconomy 
Od T conomy—and 
Preventing the formation of carbon 
deposits. 

If a our car is not listed, a copy of our 
complt u l hart of Kecomnu ndation 
will lie sent you on request 

An Economical Demonstration 

It will probabl) coat you less th m $i oo 
to fill your crank case with the correct 
grade of Gargo\l< MobilotU You can 
then watch the results for yourself 





Mobiloils 

A grade for each type of motor 

In buying Gsruoylr Mobtlntl* from your dealer 
It m safest to pun base in original packages 
Look for the ml ( aruoyle on the container 
Kor Information kindly address any inquiry to 
our nearest office 

VACUUM OIL COMPANY, Rochester,N. Y,USA 

Specialist* In th* manufacture of hig h g rad* hibrleanta for 
every daaa of machinery Obtainable everywhere in the world* 



Gasoline Economy 

How if u dfected by correct or incorrect body in fabricating oft. 

Have you noticed this * 

Excessive consumption of lubricating oil is usually ac¬ 
companied by excessive gasoline consumption 

The drawings below indicate how this waste occurs 

In each cylinder the space 
between Lht piston itself and the 
cyhrtth r w tils is usually termed 
the piston clearance 

Each piston is fitted with a 
inunlKT of rings which are fret 
to expand and central t ind are 
designed to hll this clearance 

If the body of your lubricat¬ 
ing oil fails to seal the piston 
rings two things happen 

First The oil rapidly works 
up past the piston rings into the 
combustion chamber Jhcrc it 
is burned with each explosion 
Oil is used up rapidly t xcess 
carbon deposit results 

Second With a poor piHton ring seal, 
the gas mixture works down pant the 
piston rings on each tompre^ion ptroke 
Gas goes to waste On the power 
stroke the exploding fuel charge also 
works down past the piston rings Gas¬ 
oline igain WiHtcs Power is lost Gas 
consumption mounts up 


Correct Automobile Lubrication 

ExplmnmHont The four grade* of Gargoyle I 
MobiloiU for gasoline motor lubrkutkm, f 
purihed to remove (roe c*rboo, are 

Carved MofcUoU “A** 

CenorU M*biloU 
CargoyU MobUeA 
Gargeyta MoMeil ''Antic 9 

In the Chart hdow the letter nppoeltr the 
car Indicates the grade o< Gargoyle Mobll- 
oIIb that should be used For example A" 
mean* Gargoyle MobtloU A Arc" 

means Gargoyle MoblloU Arctir etc 
Ttw recommendations cover all models of I 
both pteasure and commercial vehicles ua- | 
less otherwise noted 
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HmW* V#Wefaa—For motor baariai 
endnard chains uaa Gargoyle MobiloL 
tba year 'round For open chain* < 


MdbUua * A 1 for bevel fear drive* 


Domaettc Bronchos t 


Detroit 
Button 
New York 

imsstn^^ 




future gm it quaMUes eft fratHrfttef i 
petrl buttooB tad there le an lmporteat 
indoetry in ivory tint button^ bat the 
fancy er^dee ttene^tnred pt tatottUb 
celluloid* eta, have come iron abroad. 

A certain ldnd of gtaw In Nffbsnaha wee 
formerly shipped to Germany for nee in 
xu&Dttfftetnrlxuf quarts glass for test tubes* 
retorts, eta These articles Were then 
shipped back to us at high prims. This 
glass Is now being made in this country 
and will continue to be made here. 
Similarly there are now at least four fac¬ 
tories in this country engaged in the 
manufacture of optical glAss of a kind 
that was formerly purchased largely in 
Europe, These factories report that they 
are making all the gUsa they need for 
their own requirements and some in ex 
cess, and It is doubtful whether we shall 
ever again purchase abroad to the extent 
we formerly did. In fact, Europe form 
erly supplied us with large quantities of 
scientific apparatus of all kinds, but since 
the war started practically all apparatus 
of this description Is being manufactured 
by American concerns. 

Probably no feature of our recent de¬ 
velopment has been more satisfying than 
the growth in the shipbuilding industry 
Certainly there has never been a time 
when tonnage was more needed, and 
American tonnage especially During the 
first three months of 1016 American ship¬ 
yards for the first time in many years 
took a lead over British yards. For the 
three months ended March 81, American 
yards launched 178 merchant vessels of 
94,464 gross tons while, according to 
Lloyd*s shipbuilding returns, British yards 
launched 00 vessels of 80,661 gross tons 
and merchant ships now building or under 
contract in American yards arc approxl 
mating the British output for the future 

No attempt has been made to recite 
all the facts available on the subject of 
the new and expanded industries that 
bare resulted from the war’s interference 
with our accustomed supplies from 
Europe, but a sufficient number of in 
stances have been mentioned to indicate 
the range of products that have been 
affected and the importance of the con 
tinned manufacture of such products to 
the future prosperity of the country 
The importance of these facts is not that 
wo have lx*en able to manufacture certain 
articles that wc never mad© in important 
quantities before—optical glass, dyestuffs 
potash, dolls—but, first, that there were so 
many lines for which we were dependent 
on Europe, and, second, that we are now 
making many of the things we once 
thought we could not make and will con 
tlnue to moke them after the war Is over 


▲ Unheralty to Order 

(ConoJeM from pay* 683) 
flees The use of a flaring nocxle di 
mlnishes the velocity of the stream enter 
lug the tank, and at the same time Is itself 
a shield against swirls and irregularities 
of flow in the still water Moat of the 
pumps are cross connected In such a way 
that the discharge from any or all of them 
may be used In the hydraulic experiments 
requiring water under pressure. For the 
measurement of large quantities of water 
there are two open tanks 10 feet in diam 
eter and 10 feet tall, fitted with gage 
glasses and vernier scales, so that the 
water level may be read with the utmost 
accuracy Experience with smaller t a nks 
leads to the belief that one man can* 
handle no less than OOJOOO pounds of wa¬ 
ter a minute, this in itself shows the 
large scale of operations In the new labor¬ 
atory, and one may readily see that the 
measurements will be free from that com¬ 
mon criticism, “that laboratories work 
with teaspoosful*,” 

The new isolated power house, built on 
the lines of a big central station. Is iteelf 
virtually a laboratory, equipped vptth Sgtytt 
home-power oC boilers and four qufctqne 
generator* and two motor gsc e nto fi * 
Alternating current at ft^00 v ydttft OOdj 
direct curYebt at 116 volts and Sttft 
U supplied. The power bouts slot W* 
riif * gtsani fog ail nstbiMr fa the ttiifft 
grow, mA • «fe*ap.«t mUNMI 
eMtA Owto f *•* gfattor Wd JUNt„ 
carries f frt epi 



Stop that vibration caused by 
those heavy cast-iron pistons in 
the Ford motor It makes riding 
noisy and un c o m fort a ble It's 
Shaking the ve^Bfs out of your car 
LYNITE Aluminum Pistons will 
redoes piston weight two-thirds. 
There goes most of that vibration. 
They lighten the work of the mo¬ 
tor Give you more speed, power, 
flexibility. You save on gas and 
repairs. 

Engineer* are putting LYNITE 
Aluminum Pistons into most of 
the season's high'dam cars. LY¬ 
NITE is the recognised standard 
al uminum alloy* 

These pistons are equipped with 
twelve 



Fewer Producers—Csrben Reducers 


about thaw wonderful Ught 
pMocu thkt havoirevolutioo- 
ued motor deaisnlne. 

Mm mfmtmrJ bf 

McQnsy-Neffis Manufactories Ce. 

2S37 Locuet Otnet ST LOUIS 

Canadian Factory, W H. Wa n ft al d 
fc Son*, 372 Pape Are, Toronto 
BRANCHES* 

Hew York — Chkego—Philadelphia — 




Chicago Beach Hotel 

The best of outing pleasiuue 
end the advantages of the 
city await you here oo this 
meat inland m e shore* Bath- 

“S 0 **** «?** 

twrmia, tidiae—efl that makes 
a sununer holiday complete* 
Frequent informal dances. 
Every room outsade, and oooled 

dsy and mght by the refresh 
fog lake brume. American or 



CHICAGO BEACH HOTEL 


DON’T USE BATTERIES 

te rtae ;w XfteetHoBeOi The IWTOOagLL 
XA Wduttrne ^alierna*fs>lllertrt*l lflil5wrfoi to 

ssmr^.M.K> 
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Selecting the Small Motor 
Are you designing or building a. 
machine that would be improved 
by driving it with a motor r If so, 

Why not select the proper type— 

FortW&une 

fiuceional hemsbpower 

Electric Motors ■ 

Only when Fort Wayne motors 
are better suited to your purpose 
do we recommend them. Many 
leading manufacturers have for 
years equipped their products 
with them; therefore, we bare 
standardised a great many models. 
One of these is probably the mo¬ 
tor you need; utilising standard 
models la naturally the most eco¬ 
nomical But, when special re¬ 
quirements demand special mo¬ 
tors, our long experience and 
complete equipment count im¬ 
mensely in your favor 
Why not put it up to us—today? 

General Electric Company 

Fact Vsjna Dept. h^modemlm 


fmt Wayne, Xs4* 
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You Eqjoy Working 
With Sharp Tools 


Here's to the 
chap who whistles 
while he works— 
who has no dull 
tools to dull his 




Every good mechanic knows that 
thsst oilstones sharpen faster ami 
last linger than any others. Their 
tough, sharp, diamond-like crystals 
simply tcA steel And Pike India 
vdU not groovu—or brealc-ror glaae 
properly oiled. It lasts for years. 
That'll why it always pay* to 

Pick a Pike 

Have you a copy of "How to 
Sharpen?” This little book treats 
of sharpening problems author!ta- 
tfvufor ahd tells how to correctly 
agd can* for oitstonea Every 

33l «p 5T needs it and it coat* you 

Writ* ua for your copy today 

mEMANWACTWUNGCO. 


loo and laboratories, Fear the present 
a 30-lock pipe will supply low-pressure 
•team tor heating and other service pur¬ 
pose*; a KMnch pipe will supply high- 
pr e ss ure to the laboratories, and a (Much 
pipe wtU return the condensed water 
Cond ensin g water tor the turbines comes 
from the Charles River Basin through a 
concrete main SO Inches in diameter and 
a quarter of a mile in length, and la re¬ 
turned to the Basin through a similar 
main. 

From these scattered details It la dear 
that the Institute will open Its next aca 
f demlc year with a wonderful physical 
equipment, representing the last word In 
the applied science of to-day Probably 
never before has an institution of learn 
ing been able to boast complete up-to- 
dateness In all its equipment, covering 
such extensive fields. The Institute trus¬ 
tees must share with Mr William Weller 
Bosworth, the architect, the credit for 
this achievement 

Our Preoent and Future Sources of 
Vegetable Tannins 

(Concluded from paps 581) 
the bark were used for these purposes, In 
1015, the amount was about 18,0(K) tons 
It Is worth from $5 to $6 per cord of 2,240 
pounds on hoard cars at shipping point 
The amount used is nothing compared to 
the amount wasted In utilising the timber 
for lumber and ties 

The reason the bark of eastern hemlock 
has been used so extensively and that of 
the western species so little la because the 
tanneries desiring hemlock are In the East 
There la still an enormous supply of west 
ern hemlock and while its bark Is thlnm r 
than that of the eastern form, It contains 
a higher percentage of tannin Analyses 
show from 15 to 17 per cent of available 
tannins as opposed to about 13 per cent 
for Pennsylvania bark and a little over 
10 per cent for bark from Quebec That 
the tannin la of good quality Is shown by 
the fact that in at least one Washington 
tannery produ< ing chiefly skirting leather 
for saddles, western hemlock bark is used 
exclusively The manufacture of hemlotk 
bark extract may solve the difficulty as 
to freight coats. 

The use of sawmill and logging waste 
as a source of tannin has not progressed 
very far In this country Some recent ex 
periments at the University of Washing 
ton with bark, slabs, and sawdust of 
Douglas fir (P$eudotsuffa tasifolia) and 
western spruce (Picoa aitchcn*U) yielded 
the following results 

TANNW CONTENT OF MILL WASTE 


i Ii 2 i h 



Several skins tanned In Douglas fir ex 
tract are reported to have produced a 
very desirable leather with a color similar 
to that obtained from oak tannin It is 
believed that fir slabs containing an aver¬ 
age of 5 per cent tannin offer a good 
material tor the tannin extract industry 
Compared with western hemlotk bark at 
$1U50 per cord, it was found that three 
cords of Douglas fir slabs yield as much as 
one cord of hemlock bark, but at lsss than 
one half the cost for the bark. 

Bark as a byproduct of the pulp In 
dustry is beginning to be used In a small 
way Another source of tanning materials 
that has attracted chemists tor some time 
Is the waste sulphite liquors from pulp 
mills This liquor contains a large amount 
of organic material which, when treated 
with certain adds and freed of the in 
•otobls lima salts, makes a fair grade of 
tanning Material tor use with other 
tannins. This source offers good oppor¬ 
tunities tor farther investigation and ex¬ 
ploitation. 

As ha Instance of tha interest leather 
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This Factory 

is lighted by daylight, reflected from wall to wall, even into 
the farthermost corners Increase the efficiency of your factory 
by painting wall9 and ceilings with 

Mill White 



You will be Rurpnacd at the (or reaching n suits of e\en one c*ut of 
Lowe Brothers Will White It covers the dirt raises the tone of the 
whole plant, gingers up the workuu u imrmseq 
production, creates letter feeling, and pi)* clivi- 
(lends in a hundred other \wi>t* 

Write for bookct Lljrht >tir ) bint With Dnylijrht tclJJnir 

how the u*< of LOW« LROTIILRil MILL WH1TV m. ill 1 

•eve you mutiey ■ 

Jhe Qowe, Brothers Company I 

474 C. Third Atr*«t. Dayton. Ohio 'm . 

goatoo N«w York Lruy City Chicago A 

K ww i City M i n nopoik Toronto 
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When I had to do into 
Mexico on Villa’s Trail 

1 found PREPAREDNESS where 
it counted—iu BUDA truck motors. 
1 had to have more trucks, lots more 
Efficient manufacturers gave them 
to mo -IN A HURRY—and as the 
Buda Company backed bv 35 years * 
experteme t was PREPARED, a large 
proportion of them were equipped 
with the remarkable 


Northern Mexico Is an awful teat for a 
truLk motor Heavy lauds over oik all adobe 
sand ami rotkx httls and gulches, roads ex 
Utlinc mostly on paper Yet a//ths BUDA 
motored trui.ks went through it handsomely 
and early proved that they were the onei to 
negotiate the wh >te length of tha line of 
communication to keep our tx'vi supplied 
and m constant touch with their base 

tbs buda KOTO a BOOK free on bequest 


THE BUDA COMPANY 

HARVEY CA/rayoJi/fiurt ILLINOIS J 
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The Telephone 
of Tomorrow^ 


Privat* butlnem ’* always the pioneer, M 
the trail-bUaer and pathfinder— for gov- 
emment and public. And private botineee m/F 
la making wide and claar tha onca hlddan ^E!j| 
road to Tomoirow’a Telephone — to tba 
ultimata davalopmant of wire communica¬ 
tion — to tha Automatic Talaphona 

Buainaaa must avail Itaalf of all thing* moat 
efficient—of all thing* aimpla and aoand to tha core. 

That la why buainaaa In Amarica haa blaxed 
tha way for Tomorrow 1 * Talaphona by investi¬ 
gating the Automatic, buying tha Automatkf 
using the Automatic. 


Qovtrnnunti abroad and at tha directors decided to tr*n*- 
homa are alraady traveling tba form thalr buainaaa talaphona 

clear road blaiad by privet* from a liability to an aaaat. 

enterprise They nw what many a not bar 

England Franca and Oer- graat buainaaa haa aaen — that 
many agraa on thi* ona pointi tha Automatic Teiepltona lathe 

That the Automatic Telaphone only ona gtvln* 24-hour 3*-day 

mu at ha uaad for government aecret aarvica for a minimum 

aarvtce becauaa It ta tha typa to labor and Jnvaatroant coat, 
which all telephone! muat ^ Bathlaham Steel Com- 
aventually riae. p* ny tha Alfred Du Pont Relate, 

Our own War and Navy Da- tha Tonopah Mining Company, 
part man t, tha United Btataa Armour and Company Mayo 
Naval Torpedo Station the for Hoapital at Rocheeter, Minn., 
tlfloat!ona at Sandy Hook tha Bears, Roebuck and Company, 

Arsenal at SpHngfleld hava Tha Great Northern Railway, 

uaad tha Automatic Telephone the Unlvaraity of Chicago, the 
for yeara and are aach year New York Central R R and 

adding to thalr equipment, hundrada of otharg hava In 

A few waaka ago tha Fadaral atalled the Automatlo Tele- 
Rturva Bank of New York phona and are oonatantly add 
bought the Automatic becauaa l»S to the original Installation, 

Evarywbare the eigne reed plain. Everywhere the 
trelle end roada of telephony land toward Tomorrow's 
Telaphone, the Automatic 

An unueually interesting and valuable booklet, "Your 
Telephone — Aaset or Liability ” has bean prepared espe¬ 
cially for the use of the Executives of the larger busi¬ 
ness concerns and public institutions. A copy will be 
mailed on request. 


Automatic Electric Co. 

Makers of 600000 Automatic Telephones in Use the World Over 

Dept. 64, Morgan and Van Boron Stroots. Chicago 

OFFICES: New York Toledo Buffalo Pittsburgh Detroit Philadelphia Boston St Louie 
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On the Job 
on Time 

When big building work must be 
rushed it pays to use cement that can be 
delivered on the job in ample quantities 
and thit is always up to a uniformly 
high standard of auaqty 
The engineer or builder who specifies 
ALPHA is assured of the best service 
obtainable because ALPHA is manu¬ 
factured in five great plants on six 
trunk line railroads (one with private 
docks on the Hudson River) with pro¬ 
duction capacity of 25,000 barrels a 
day and storage for 2,000,000 barrels 
The high quality of ALPHA represent* a 
quarter of a century of cement-making expe¬ 
rience Chemist* test ALPHA every hour to 
make Rure of maximum binding power Every 
sack of it j* guaranUtd invariably to meet stand¬ 
ard specifications 

Write for the Al THA handbook comaigini valuable 
information about concrete conatnicoon and ahowint 
of many notable concrete arructnrw. Addrcea Dept S 

Alpha Portland Cement Co. 

General Offices Easton, Pa 

Salae OAcce New York. Baetoo Philadelphia. 

Pitt* burgh, Ba w h n oca, Savannah 



manufacturer* are beginning to take k 
the utilisation of logging and mill want* 
may be cited the investigatione whfc& I 
large shoe-making concern la now conduct¬ 
ing in southern New England In an effort 
to find any wood or bark with fair tannin 
content which can be bought for lee* than 
hemlock bark. This company la looking 
into the available supply of byproducts 
of the lumbering and manufacturing in¬ 
dustries, such as bark, slabs, culls, and 
low grade lumber In this case the suo- 
ces of the undertaking is doubtful owing 
to the lack of large milling plants in the 
region and to the fact that the lumbering 
operations are on a small scale and widely 
scattered In other regions it should prove 
entirely feasible 

The cones and bark of all our pines 
contain considerable tannin and this 
source deserves consideration. It has been 
found In Europe that leather prepared by 
the aid of pine cones and bark is equal 
to that made by the ordinary tanning 
processes. If the bark of our plnea Is 
found suitable for tanning purposes an 
enormous supply will become at once 
available 

The bark of the basket willows contains 
sufficient tannin to make these highly de¬ 
sirable for use for certain flue grades of 
leather Up to the present willow bark 
has bad no market value in the United 
States, but this condition promises to 
change As soon as the bark can be had 
in sufficiently large quantity by tannin ex 
tract producers, basket willow growers 
will find an added incentive to the develop¬ 
ment of their Industry The tannin con 
tent of tho bark of the willows grown 
commercially in this country is as follows 
Purple willow (flalta parpurco), 8.7B per 
cent, willow, (8 pruinona ), 0,98 

per (ent, American green willow {8 
umygdaUna ), 11 18 per cent 

Tannin is a general term for a whole 
group of substances having certain char 
acteristics in common, the most important 
of whldi Is the ability to convert hides 
into leather Comparatively little Is 
known about the (himleal composition 
of even the simplest tannins In many 
cases each material contains a dlf 
ferent variety of tannin, and that 
from the same plant may be of a dlf 
ferent composition, dejiendlng upon the 
part yielding it, as the wood, hark, leaves, 
roots, fruit etc Ileme analyses showing 
the tannin content of a material are only 
an Indication of tho value of that material 
for tanning purposes In practice It U 
customary to use various mixtures or 
blends of tannins depending upon the 
quality and color of leather desired. Much 
also depends upon the preliminary treat 
ment of the hides and the details of the 
processes used in tanning 

Tanning methods are mostly the result 
of experience and the rule-of thumb meth¬ 
ods largely employed are in part re¬ 
sponsible for the slowness with which new 
materials are Introduced and for the poor 
results which ore so often obtained at first 
with a new product It Is not so much 
information regarding the chemical com¬ 
position of tanning materials that Is 
needed as it la better knowledge of their 
properties and uses Many tannins in 
this country may prove of greater value 
when used In smaller amounts and In 
mixture with other materials, especially 
in the production of different grades of 
leather Instead of depending so much 
on importations which may at any time be 
cut off, attention should be devoted to the 
utilisation of our own materials, thereby 
stimulating new Industries and reducing 
waste in others. 

War Game—HI 

(Concluded from page 687) 
sUe handled In our problems are prefer 
able. 

The War Games have an added interest 
if they are carried through egch stage 
with exactness and care. Their useful- 
ness* from the standpoint of the par¬ 
ticipants, will be greater if they under¬ 
stand all the elements which are of de¬ 
cisive character in ml war With this tn, 
mind the following principles mar be laid 
before the reader: 

1 The plan of a av gates is bat the 
•tart of the anise. 
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The AUTOGLAS 
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Comfortable—Efficient 
Good Looking 

Thu ia the only comfortable goggle 
and only efficient eye protector made 
The hinged center Dermiti u to exact¬ 
ly fit the contour of the face to at to ex¬ 
clude all wind, duat andf lying particles 
The tinted amber lentes protect the 
eyea from the harmful light rays 


For sale by all opitctans, motor 
supply and sporHnt t°°ds houses 


Over 40,000 in uao 


F. A. HARDY & CO. 

Dept F. Box 804 Chicago, Hi 
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Motors For 
veryPurpose 


+ Rothmotora are higher 
■ in efficiency and covet a wider 
range of spplicxttoa than ordinary 
;ial motors. Their cool-e 


commercial motors. Their cook-, 
ruaotog and overload capaaty features 
aim* an watt worth your investigation# 


ap«kpe«io<Mo»- 
hn. TkouMBdvar* 
D«tt i 


ROTHMOTORS 
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% Its development* involve new situ* 
tiona which demand new plane 

8 The tactical points of Importance 
are the decisive factors for the coming 
strategical moves 

4. The factors not purely military, but 
closely conuet ted with the actions of the 
army, In fa<t, In roan} ways cleitemllug 
upon them, should also bo considered 
These are the ammunition supply, the 
provision supply and the sanitary services 
The theory of mobilisation the railroad 
and other transportation services on land 
aud water are worthy subJt'cU for the 
students of the ta<tUul and strategical 
arts to consider, and there is ample room 
for thcli study lu the war game 

Tho gist of the problems wc buw 
handled in the War Untne w*rb s an 
; known under tho military term 4 Op 
orations ’ They are tactual tusks do 
slgiHHl to gho a clear picture of the nc 
tlona of Independent detachments The 
only point untouched was the iwlnt of 
Administration 

We n1ih II undertake to draw a general 
sketch of the same 

Military Administration 

The Administrate Service is divided 
into two mnln divisions one Is 4 The 
Sen ice of the Interior and the other 
4 The Service of the ThcHtre of Opera 
tions ” 

The duties of tlu llrst are to supply the 
army in the Held with everything essentlul 
to the carrying out of the task entrusted 
to the commander Those of the mmoim! 
are to utilize this service nnd to umuu 
pllsh the mission nHslgncHl, whatever thU 
might In* 

It is twiduit that to win a decisive 
\lotory, or to even Httempt an <ffo<tlvo 
campaign against the enemy lu those days 
of large armb s U a Ycry different proiiost 
tion from the wars of the past century 
There whs a Him when an army simply 
proclsioned Itsw If from tho enemy s terrl 
tory, by living off that country Such 
simple yet uuiirluin methods belong to a 
dead age In our days ns in Napoleons 
time, soldiers light on thtlr stomachs—to 
duy the provisions musl l»e tuken alons, 
instead of lx lng sw ured on llic ground 

This Is a nece salty and has taught the 
strategist to flgur< for his fighting force* 
a base, from wbh h to operate 
| A buse Is a point with railway or boat 
; coromunicatlons, where fi great quantity 
of war material and supplies an eoncen 
trated In the United States army the 
division is the unit which is provided with 
ammunition, supple sanitary and engineer 
trains Detachments smaller than a divl 
sion when operating iudejs ndently Hre 
provided with similar organisations 

The conseqm neo of the groat size of 
sueh organization is its limited mobility 
as soon as a first < lass railroad service Is 
left behind The far!her the division has 
to operate from a railroad, the more dif 
tit ult it will las^me to hold the line of 
communications A lint of operations be¬ 
hind which u parallel line of railway runs 
Is the ideal, unless direct lines load lug to 
eat h division c an he had 

The accompanying illustration showing 
the military and Administrative opera 
tlona of three divisions will give a clear 
Idea of the working of the military inn 
thine 

Aniwtra to QuMtion* in W«ur Cam* XI 

QHCHtion 1 At 2 40 P M General G 
was ia the Kherwood Field Club, from 
where he observed the naval develop¬ 
ments lie will remain, for tho time be¬ 
ing, Inactive 

As we have seen, he has occupied with 
one regiment of caValry Sherwood Hill 
placed the Oth Regiment of Infantry as 
reserve, in readiness behind the Southern 
slope of the hill The 1st Battery which 
marched out with the cavalry, was placed 
behind point 67 out of the enemy’s sight 
Tho 2nd Battery will remain with the 
Infantry 

The remaining forces In Pottstown are 
stlU In readiness to be moved forward 

The reason for this seeming Inactivity 
is the flint that until the enemy lua shown 
ht* own design*, the very best thing for 
the detachment commander to do is to 
bold bis forces together lu this way he 



Is the Gas Truck the Economic 


Equal of the Electric in 
City and Suburb? 

City and suburb is the key to that question. 
We grant, at once, its rightful field to the gas 
truck. As well deny the gas pleasure car’s 
fitness to make long runs and few stops as to 
argue against the gas truck in its logical held. 


But think of the gas truck 
on short hauls with many 
stops 

Does the chauffeur stop 
his engine while the gas 
truck waits for the traffic 
man’s signal ? 

The clcctnc truck con¬ 
sumes no power except w hen 
moving 

And when the traffic man 
gives the signal, which truck 
gets under way first? 

*t3f two trucks—one gas, 
the other electric—started 
at the Same tune over a short 
haul m congested traffic 
with many stops, the electric 
will lead the way home nine 
times out of ten 
Tires and “fuel” are big 
items in trucking On 
electrics tires generally out¬ 
run theiTguaranteed mileage 
—and gasoline is going up 
fast The dependence you 
can put in your trucks 
has a lot to do with 
their economy During the 
first three years—the best 
years m a gas truck’s life - 
the average gas truck is out 
of commission four times as 
much as a G. V Electric 
You’ll understand why it 
you'll compare the compli¬ 
cated mechanism of a gas 


engine with the simple 
motor of an electric—about 
as complex as an electric fan 

These statements are not 
mere generalities- -every 
one has been worked out 
time and again in practically 
every kind of business dur¬ 
ing the fifteen years we've 
been making G V Electric 
Trucks 

The results we can quote 
you are not claims, they are 
the figures at the bottom of 
the cost expert’s columns 

We can prove to you that, 
in 85% of all city and sub¬ 
urban trucking, the G V 
Electric Trucks are the most 
economical— the most 
efficient 

If we couldn’t do so, how 
could we have over 22% of 
all the motor trucks m New 
York City? You know 
what it means to try to 
“get” New York 

Our records of perform¬ 
ance cover 75 industries 
and 15 years They prob¬ 
ably contain figures that 
apply to your business 
They are yours—for the 
asking Just tell us your 
line of business and see 
if we can't save you 
money 


Address: Trades Bureau B 

General Vehicle Company, Inc 

General Office end Factory: Long IsUnd City, New York 
N«w York Chicago Boston PhtUdolphU 
Six Modules I,$00 to 10,000 pound * capacity 
Dealer* in opart territory arm invited to correepond 
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Forty-one Years of Telephone Progress 


The faint musical sound of & 
plucked spring was electrically 
earned from one room to an¬ 
other and recognized on June 2, 
1675 That sound was the birth- 
cry of the telephone. 

The onginal instrument—the 
very first telephone in the 
world— is shown m the picture 
above. 

From this now-historic instru¬ 
ment has been developed an art 
of profound importance in the 
world's civilization. 

At this anniversary time, the 
Bell System looks back on forty- 
one years of scientific achieve¬ 
ment and economic progress, 
and gives this account of its 
stewardship: 


It has provided a system of 
communication adequate to pub¬ 
lic needs and sufficiently in ad¬ 
vance of existing conditions to 
meet all private demands or 
national emergencies, 

h has made the telephone the 
most economical servant of the 
people for social and commer¬ 
cial intercourse. 

It has organized an operating 
staff loyal to public interests ana 
ideals, and by its policy of serv¬ 
ice it has won the appreciation 
and good will of the people. 

With these things in mind, 
the Bell System looks forward 
with confidence to a future of 
greater opportunity and greater 
achievement 




America* Telephone and Telegraph Company 

And Associated Companies 
One Policy 0)n# System Universal Service 



National T ennis T apes 

MAM or galvanized won 
PERMANENT AND PRACTICAL 

Sample a ad Circular on requeet 

L0RDMFG.C0,106 W. 40th St, NEW YORK 


Only $8^ 




Use the same wires, the same beU or buzzer, 
the same batteries. Just get these two simple 

little Western Electric Interphones, 

and hook them onto the buzzer wires—one at 
your desk, the other near the buzzer. 

You can then telephone for what you want and get 
your answer on the instant, without having the office boy 
clerk waste his time in coming for your message. This 
simple arrangement saves time at both ends of the line. Most 
convenient, and stops the confusion of running back and forth. 

We Will Send on Approval 

Western Electric Company 



4*3 W«t Street, New York 
500S. Clinton Street* Chicago 

We will ship von theee 
Inter-phone* by parcel 
poet, all ready to con¬ 
nect, on receipt of $ftJ3« 
Your money beck If not 
•atiafted. For full p*N 
ticulare and directions 
for attaching these 
Ioter-phooeo, write hr 
Booklet No, 46-AG. 



wiU fri able to *eei the wfcertw 

he miy undertake to U 04 . , 

Ovettfpftfc lfce 2nd Coast Battery, V*** 
slating of four {block rapid Hr* g$»s, U 
in position on Beck HM1. This battery re¬ 
mained inactive for the reseda that Its 
guns would be helpless against the 12-tadh 
guns of the enemy cruiser 
By not firing, this battery has remained 
a very serious menace to the transports. 
As the developments of the War Game 
hare disposed of the enemy cruiser, this 
battery will bo a trump in the band of the 
commander 

Question $ The battery will remain 
silent until the enemy cruiser is sunk. 

Question 4 Fully answered In the ac¬ 
companying plan 

Question S At 8 15 F M the field bat - 
tory located behind point 07 will open fire 
on the two enemy transports. 

Question 6 General G, having fully 
realised at 5 P M that the enemy has de¬ 
cided to laud on the southern odge of 
Murphy's indnt where the deep water per¬ 
mits a close approach to shore, was ready 
to put his plans Into the form of an order 
Through bis field glass he was able to 
observe that oath transport was carrying 
a regiment of Infantry of four battalions 
each, a battery and machine gun company 
Therefore, he was facing two regiments 
of which only the first men have reached 
shore. 

The landing of the batteries would 
prove a considerable task. Hours would 
have to pass before these batteries would 
become a serious menace But on over 
whelming artillery forco consisting of the 
cruiser and the four torpedo boats' guns 
must be taken Into consideration. 

At this time, the Blue forces liavo re¬ 
vealed only the Coast Battery on Wyola 
Hill and these were silenced by the 
supulor fire effect of the cruiser 
It la plain notwithstanding the fact that 
the Blue Detachment of General O is 
superior in land forces the enemy's artll 
lery overbalances this advantage 
Therefore, General O’s decision must be 
of defensive nature, with the intention of 
equalizing the artillery situation This 
can be done by simply waiting for further 
developments and if the Blue navy should 
fail to Improve the situation, to retreat 
out of range of the enemy's gun fire. 

His order would be 

" Sherwood Hill, July 17th, 10—, 5 PM 
“ Tbe enemy has succeeded In entering 
Nehainlny Bay with on« cruiser, four tor 
pedo boats and two transports One enemy 
transport was torpedoed near Thompsons 
Island and wns beached there and troops 
landed on island 

" The other transport is landing troops 
at Murphy’s Point 
“We will defend Shorwood H11L 
M The Battalion of Engineers and the 
0th Regiment of Infautr) will establish a 
second defensive line on Modena Hill 
parallel with the Dkansville Gbzenvuxz. 
Road 

“ Signal service between Modena Hill 
and Sherwood Field Club to be immedU I 
ateiy established 

“ The Hatfield Alpine R. R. will remain 
open for hospital trains Temporary 
dressing station at Schulz farm house. 

11 T shall remain on Sherwood Hill ** 

Tbs Result of tho Operations 
As soon as the Red Cruiser was sent to 
the bottom of Nehamluy Bgy the situation 
for the Blue forces became better bal 
anced, and naturally the preparations 
which were made to get out of the effec¬ 
tive range of the cruiser were an dis¬ 
regarded. 

33* Blue artillery, in Its full oomjde- j 
ment, will Immediately go Into action and 
the other forces will attack the enemy 
The torpedo boats of the enemy, with 
two d-tseh guns, each, will still be very 
effective, but even so, the chances. *?* 
good to overwhelm the land ferae* Votim 
on Thompson’s Island are already tttftj da 
Combat and wRh a to reefed ofgsdtt aW^ 
the transports disabled o? «m*k,4fee tafe [ 
log Sffmt of the Bed fore** 
defeated. ' 
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Easy to Fill" 
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SBLF FILLING 
SAFETY 
F0UN1AIN PEN 
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Ohio Mechanics Institute 

(Institute of Applied Aits) 

Thorough instruction end practice! ri>cp work ta 
Mechanics Electricity Architecture, Industrial Art 
and DetSgn, Chemistry, General Science, Lithographic 
Art, Printing, Household Arts and Sciences. Applied 
I Art Trades—Machine Work Cabinet and Fitters 
Making Art Forging Interior Decorating FUstk) 
Work Special Department foe Teachers, Superior 
Laboratory and Shop Battlnment Our Graduates fia 
gr*«t demand at good saJanoa. 

Fun Catalogue I mailed on application. 

I JOHN t. SHEARER, Free , ChaUnatt 
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HOTEL BALDWIN 

* BEACH HAVEN, N.‘J. 
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Stanley Improved 
Leveling Stands 

A Stanley Level Stand used in connection 
with a wood or iron level, and a pair of level 
dfhti will be found In many cate* a very 
•athfactory and inexpensive substitute for 
the (Mr expetuiv* surveyors instrument* 
By its use one can readily determine levels 
from a fivtn point to one at a distance such 
as locating or setting the profile* for found* 
tnn work, ascertaining the proper grades for 
dnfaa, ditches, tic. 

It can be placed on a stake or crow-bar 
and adjusted to a Horizontal position even 
though the stake or crow-bar may not be 
exactly perpendicular 
A thoroughly practical tool 
Price of Stand with a 12 inch metal level 
and a pair of level sights ~$4.50 
Price of Stand only—adapted for either 
wood or metal level—<12 00 
Send for special circular 

StanljeyRuleSi UvtL i Co. 

N*w Britain. Conn. U.S A. 


BfssofiK i r.n(|iru"i Runrurii] lod.iu in 
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That big fact in itself » convincing evidence 
of the unfaltering service back of every Bessemer 
Engine. When economy simplicity and abso¬ 
lute dependability are factors that guide your 
•election—then your logical choice will be a j 

Bessemer Oil Engine 


(Aw**** OaHMsdM Fti 


i r«tts Etputtea) 


Thu sturdy rekahb «t«1m produMs powsr at tke lowest 
posslbU co«t Os •conomy of operation stuids out in hold 
com**M to ibo huh cost of steun or dectm power The 
Be—omsr Oil Enfuu bwM erud* and {iwt out—fud that 
ii cheap eve rywhere. Write for ow caUlocua 


Our a 


« tin* Fuel Oil Knfintt turn. 
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The Bessemer Ges Engine Co. 

14 York StroeS Crow City, Pa. 


Eoglnw RuaniagTodsy 
in Sint—n Thousand Power Plant* 
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Fricdon Trusassson 


Rockwood Power-Saving friction 
transmissions are far more efficient 
than toothed rear* They are espec¬ 
ially efficient in all constant and van- 
able sp eed machinery where quick 
•tope and sudden starts are ess ential . 

Five Vital Fact* * 

With fibre friction transmission you 
meuxe: (I) extreme simplicity (2) 
unlimited speed range (3) absolute 
qulett (4) bee first cost than gears. 
(5) decreased upkeep expense. 

I n vesti g ate—it will pay you as a 
manufacturer, designer or eeupneer 
Our book. Friction Transmission' 
contains valuable data and formulae. 
It wOl be sent upon request Mention 
occ up ation and firm connection. 

The Mfg• Co. 



Phla Fidi About Kerowne Car bur* 
eton 

(Gotuluded from page 5Hr>) 
a similar member for kerosene on tht 
oflur wide Tbe pluu of oj>eruttoii wan 
to Htart on gasoline and to run on k* ro¬ 
tate only whoa flu* utoit oairlod In 
the miter of the heating chambei be¬ 
came sufficiently hot to vaporize the kero- 
aene Tide retort com mu n lea ten with the 
main mixing chamber by means, of thret 
pipes. The main air entrance In on one 
Bide of the mixing chamber and directly 
In line with It on the other side, and not 
shown lu the Illustration Is the outlet to 
the engine The retoit la heated by pass 
log exhaust gas through the heating 
chamber aiouud It 

The Instrument at Fig 4 is a doublt 
carburetor also having two float IriwIh 
£3a< h of the float bowls luc ludes a single 
Jet thuiuber with a separately udjustubb 
needle valve In each jt L and a single 
throttle chamber and vahe One (ham 
ber is for gasoline, the other for kcio- 
Hvne, and In practically all residua lhc> 
are duplhates of each other Kadi chain 
her contains u wiightcnl ulr vHlve, to 
which U uttadied an adjustable graded 
fuel regulating need It so that any die 
placement of the all \u1wh afflicts tin 
fuel supply, IsKHUse the medic Is rHlmsl 
out of the Jet wh< n the air \alve Is lifted 
The edges of Hr air \ulve seat on a ring 
liming nhgului walls The spun noy/Us 
do not HUppIv the fuel dlurtly Into the 
mixing tlmmhei but are Imattsl lu smalt 
dimmtvr ilmkc tubta The throttle (hum 
her has ns (angular ]>oits communicating 
with the gasoline and k( rosem mixing 
(handlers The imweiiient of tin tluottk 
slide is pnrliy rotalho and It Is also 
oipuhlo of some degree of rot (promtinn 
Mils mmunent la lug against tke tension 
of a spring By inmtiig the throttle 
sleeve laterally It Is potudhle to eomunt 
either mixing chninU r with the engine or 
to run partl> on one fuel and p«rfl\ on 
another This device Is an hugllsh In 
vent ion 

Mention has been previously made of 
the disk ability of hinting tin kerosene 
mpor to Insure a pinptr gasifying liitln 
encc VmlouH methods nre followed to 
attain this end The most common s\stein 
is undoubtedly that shown at t Ig “>-A in 
which (xliaust gas Is mused to flow 
through n iluimhi r surrounding the 
Venturi tube which acts as a mixing 
diambei Ju this device the air Inlet Is 
supposed to l>e coupUal to an air stmo at 
taihed to the exhaust manifold so that 
warm air will be Inspired Of rouru the 
exhaust gus clrculutlng aiouud the Ven 
turl, heuts that manlier and as tht hob's 
In the spray nozzle through width tin 
fuel Is atomized are loeatid tery near to 
the wulls of the Venluri tube the fuel 
is heated as It is spra>ed out M the 
sumo tluie It la biokeu Into a flue mist on 
aeoount of the speiKl of the air stream 
panning through the restri<ted area of the 
mixing tlmmlier It is necessary to start 
an engine equip]* d vv ith this carburetor 
with gasoline and when the jwrts are 
sufficiently lu ated a simple two-way valve 
at the bottom Is turned so that communl 
cation is possible between the kerosene 
float chamber ami the spray nozzle 

A kerosene carburetor known as the 
Ghamhruy Is shown at Fig 5B The 
mixing chamber is concentric with tin 
float chamber and is generally similar In 
the main details to other standard float 
feed carburetors. The fuel le\ol is regu 
lated by the float so that it lies about one 
sixteenth of an Inch below tbe tot* of the 
spray nozzle. When the engine is skirted 
a primary air supply Is drawn Into the 
chamber surrounding the spray nozzle 
This pauses up through the pipe just 
above the spray nozxle at high velocity 
and of course draws up a supply of liquid 
vapor with it The amount of liquid 
depends upon the position of the needle 
valve, which in turn 1 b regulated by a cam 
member that works in conjunction with 
the air throttle A valve regulates the 
primary air supply and maintains a high 
velocity of the air so that It Is thoroughly 
i\ mixed with the Incoming fuel. From this 
point the mixture goes into a tube which 
4ft pieced lAitbe exhaust manifold or 


Prince Albert puts 
a new slant on the 
sport of smoking! 


PRINCE M.BERV 


Si* 


Copjrrtffet till by R J R*rnold« Tob«croCo 


TOBACCO IS PREPARED 

FOR SMOKERS UNDER THE 
PROCESS DISCOVERED IN 

MAKING EXPERIMENTS TO 

PRODUCE THE MOST DE¬ 
LIGHTFUL AND VMOLE- 

. SOME TOBACCO FOR C'G 

BURETTE AND PIPE SMOKERS 
PROCESS PATENTED 
\Wp JULY 30 T !! 1907 

R J.ReynoldsTo»accoCuM('.v 7 

Winston S.i t«.N C-U N>'. 

| ijOF 1 ' NGI HITT 1 ML 10NM.lt 


ttwri* *idm of thm tidy rod tin 

P RINCE ALBERT 
has a value that cou¬ 
pons or premiums can’t 
produce— quality* Pre¬ 
miums or coupons have 
never been offered with 
P A State or national 
restrictions on their use 
make nq^difference to 
P A. Men get what 
they pay for when they 
buy the national joy 
smoke— quality 1 


It’s a cinch you’ll not know the joy and contentment 
of a friendly old jimmy pipe or a home-rolled ciga¬ 
rette unless you get on talking-terms with Pnnce 
Alberti 

It is made by a patented process that removes bite 
and parch! You can smoke it long and hard with¬ 
out a comeback! It affords the keenest tobacco 
enjoyment! 

Fringe Albert 

the national joy smoke 

has won universal favor with men of all tastes all 
over the world! It answers the universal demand 
for tobacco—it does not bite, parch or kick-back I 
Flash-it-hot-off-the-reel, Prince Albert will let you 
cut loose on that old jimmy pipe or on a maktn’s 
cigarette like a hungry fox after a chicken 1 

Quickaction introduction to Pnnce Albert isn’t any 
harder than just to walk into the nearest place that 
sells tobacco and ask for “ a supply of P A” You 
part company with a little change, to be sure, but 
it’s the cheerfullest investment you ever made! 
,.- TrTV .. r ^„ in ^ r „ T - Fordividends-of-delight,Pnnce 

Albert backs clipping coupons 
t&kLV square off the map 1 

that fine er pet el tmsenoend hmmi- 

R. J. REYNOLDS TOBACCO CO. 
Wi ns ton -Sal e m, N. C 
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Save Handling Expense 

Let one man take the place of five He can do the same amount of 
trucking with less effort An actual saving of from 20% to 80% 

if you use a 

Barrett 
Multi-Truck 

Tim truck never watts to be loaded no man 
wail* no time consumed m loading Every¬ 
thing which must be moved—now or later—• 
is piled on platforms instead of on floors or 
benches. 

Whenever you wish to move one platform with its load push the Multi-Truck 
underneath puQ down on the handle and the truck is loaded Pull it wherever you 
wish step on the foot latch and the platform with its load setdea gently to the floor, 
and the truck is released ready to carry other platforms. 

Write for our trial offer We II demonstrate in your plant the t we can save you money, 

Barrett-Cravens Co. 

743 Federal St. CHICAGO 

- -. jam - - ... - ■ -- 







tnn GENUINE Havana Seconds * 190 

ML\tP From Factory Direct To YOU IJy Ex or Perce/ fbst Prepaid 


Mute oi Imported H»**ns Plcadur*. (rum our own ptanutkme te Cuh* — Itavee that ire too short to 
roll Into iMir IV. eluent. TLiry tm put p *iiy no ItatuU of deuwaUoos but you (i n't amoks I -oks. 
Ci irtuunri fjIUlpji i l) uuonde la th» H<ni»l All *\$ Uk) m long Only 100 it ttils Get Aca #lnt*d 
prt * A 1 y rHu led It you il n I lev lye at ) rut d uMs Tali e When tnrtorlttf *psclfy 
Btodtani Of tong 1 irch fc ■ cyivH Onr rr(ermo> s, £>uti or Bradsirtrt’s oi Any Bank. 


BOW MANUFACTIIREKS CAN INCREAW THEIK BUSINESS 

SCIENTIFIC AMERICAN 


eons wt*k you will bs likely to nnd in Inquiry for aotncUilng that 
you mwiufiu ture or deal Id A prompt reply may bring ao enter 


]\ atch It Carefully 



“Four years ago you and I worked at the same beiMi We were both discon¬ 
tented Remember the noon we saw the International Correspondence School's 
advertisement? That woke me up I realized that to get ahead I needed special 
training, and I decided to let the I S. help me When I marked the coupon 
1 asked you to ngn with me. You dud, ‘Aw, forget it P 

“I made the most of my opportunity and have been climbing ever since. You 
had the same chance I had, but you turned it down. No, Jim, you can't expect 
more money until you've trained yourself to handle bigger work.'* 


There are lots of “Jims" in the world- 
Are you one of them? Wake up f 
Every time you see an I C S 
coupon your chance is staring you 
in the fate, Don t turn it down. 


** iSfasnssw 


wry 


BawM.snswrfu torwftySM^ 
HS4w ani » r 


I C g ■— 

1 ^ SIStCK 


■in stores, factories, offices, everywhere. 

— — IUW Mlil- — — — ““ ““ - 

[ INTERNATIONAL CORRESPONDENCE SCHOOLS 

h« .101, SCRANTON, PA. 


Right now over one hundred 
thousand men are preparing them¬ 
selves for bigger jobs and better 
pay through I C S courses. 

You can join them and get in 
line for promotion Mark and 
mail this coupon, and And out how 

prramAnMAL cauasraNmni scaeeu 

■eel*. Scrim, fa. 


__Mi, (*»• kMTM 

CstrssfowlMcs Icbowto 


wmxssFm** 
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Rail way AnMM 
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which may he carried In a stipplefuObtfvy 
heating chamber \n connect totL wftft tbf 
exhaust. The gas Is heated faffthis tube 
prior to entering the mixing chamber, 
Tho richness of the gns ts regulated by 
the amount of air admitted through the 
secondary air Inlet While In the iilustra 
tian only a short length of tube Is shown, 

In actual pmcth*e about 0 feet of tubing 
In roiled In the exhaust pipe. 

The carbureting device shown at 0 
Fig 5 not only depends ou thoroughly 
heating up the mixing chamber but also 
breaks up the fuel Into very fine particles 
by having it flow through il series of 
passages between the main air cone and 
the mixing chamber walls. There is a 
mechanical Inter-connection between the 
throttle valve and a needle regulating the 
flow of liquid from the float chamber to 
tho fuel passages. The auxiliary air 
valve U a peculiar cone shape member so 
shaped qb to assist in breaking up the 
fnel sprays. Two float chambers are pro 
rlded, one for gasoline for starting and 
one for the ketosene A simple control 
lever operates the valve at the bottom 
that connects either of the fuel chandlers 
with the fuel passages. 

One of the dltfluiltles ad\nneed against 
h 11 t>i*?N of keroaeue carburetors is that 
II 1 h praeiiiully lm|> 08 Bthl^ to start these 
colil. The instrument shown at Fig 5-1 > 
enjplojs two sources of heat A heating 
or resistance coll designed to be operated 1 
by starting lwtter\ current Is put Into 
operation only when the electric starting 
motor turns the engine over The uplier 
heating uiendier through which exhaust 
gun pusses Is Intended to complett vajsirl 
xutlon A feature of the device is a 
mechanical atomizer in the form of a 
rotating vane memlier which la intended 
to divide the liquid fuel In line mist It 
is stated that by the une of the electrk 
heating coil that the gas is siifflcleiith 
boated to start a cold engine on kerosem 

A number of carburetors have been de 
viaed for kerosene and othi r lioavy oils 
In which a part of the fuel In burnt and 
the resulting incomplete combustion Ih 
depended on to vaporize the remainder 
The mrburvtor shown at Fig fl is the 
subject of a recent EugllBh patent and 
was described In the late issue of the 
Automobile Nngiwtr This is a partlnl 
combustion type and Hh main feature is 
that a rkh mixture from the neighbor 
IkhmI of the sprit) nozzle Is made to juiSw 
through a trap churn tier In which tin in 
complete combustion takes plu« from 
whhh It goes to tho throttle iluunber 
where It is diluted with uuxlll«r> or 
extra air A series of gauze mretny whkh 
limit the scope of coinbustiou are placed 
between the trap chamber and both the 
throttle (hawber nnd spraying uowle com 
partment The uir which enti n* through 
the primary air inlet travels upward by 
the spray jet and It must pass through 
the trap chamber before it can reach the 
mixing chamber The fuel passes through 
a series of gnuse screens Into the trap 
chamber where n spark plug of the con 
vent Iona 1 pattern starts the combustion 
when the engine Is first cranked oter A 
spark Is deflected from either the magneto 
or Ignition distributor until the rich gas 
cnt< hes tire aftlr wli«h a sufficient heat 
will be present to maintain combustion In 
the trap chamber Above the horizontal 
screens at the top of the trap dumber la 
carried the supplementary airmlet Tfc^I 
total nlr supply from both tb* primary* 1 
and auxiliary air inlets Is controlled by a 
w elghted valve, wpleh, of course. Is under 
the influence of the engine suction It Is 
a disadvantage that a certain amount of 
tarry deposit collects on the gauge screens 
so these must be arranged so they may be 
easily removed for clean inf and replaced 
when clean. 

It is also found that a otirtatn Amount 
of the residue due to the Incomplete com¬ 
bustion collects at the bottom of Oka trap 
chamber and it U deelrable^fsr t^» to be 
dtmwn off pwtt time to ttoyb or pp some 
cases coatiuuookly. Om the jpgJguMk 
features Is a trap device whk* jbeMets 
of a paddle wheel b***** the 
which a Dutt#* * ere 

onry om «f tte 
the trip cfcatift* 7 



Meet the 
World’s Greatest 
Salesmen 

The biggest ulesmen m the 
world are interested in the 
First World’s Salesmanship 
Congress (Detroit. July 9-13) 

Men like Sir Thomas Lip ton, 
John Wshamaker and Gor¬ 
don Selfridge have endorsed 
the Congress 

Men like Norval Hawkins, 
Alvan Macauley, Harry 
Ford, and Hugh Chalmers 
are actively interested 

And men just as big—from 
all parts of the work! and 
from every line of business- 
will attend 

You can meet these men 
You can hear their stones 
They can help you—you can 
help them 

Salesmanship u the one big¬ 
gest factor in our National 
life—and it can be organized, 
standardized, made better. 

Big salesmen, little salesmen, 
big sales executives, little 
sales executives—all are 
urged to come and help to 
make the First World's Sales¬ 
manship Congress a success 

The Congress will be held at 

S itroit, from July 9th to 
th inclusive. 

Mail tjs die coupon, to-day. 

World’* Stdesmamhtp 
GSngrtss 
Detroit, July 9-1$ 
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After Golf 

apart or severs plm£~ 
ml msrbws. mutin the 

mil with AbsoHbias, Jr 
M*tot kthletss do. They 
fcwKow quicklv Absorbing* 
Jf .ttrobm up theititf mu*. 
m» fcftd Joint*, stops tafltm- 
ipatioa and prtWrtU the 
Mil “wxtdoy" eoraMM* 


of golf or teatria the flmt 
Qt-of-door* eports doea not 
otu 11 mb* when the muscle* 



of *oio limb* when the muscle* 
rtwoood down with AbeorWue, Jr 
when applied to rut®, bruleae, tore* end 
Ktlllai the germ*, make* tin. 
mo promote rapid heeling. 

. In allaying pain end re- 
end wfeneheUi 

ana convenient to um- only 
“iqdirod et en application 
rfroehlnf Absorbing Jr. 
herb#—non poleonoue end 
_ where. 

/r. M 00 e bottle et m«wt 
dellvtircd 

Nttk SL'tJBt H RTi. «2S 

DJ..MlT_*h..l*fatfcU Mm, 

InwMinmmmtMtilinimiiiiitiiillli 


YALE 



TRIPLEX BLOCK 

PUT YOUR 
HOftTING 
PROBLEMS 
UP TO US 


The Tele k Tqwm Mfg Co. 
I bet 4M ttai NaM 


“Next Great Step Forward 
in Safe Railroading P’ 
THE 

CALL 
SWITCH 


ELIMINATES 
dangerous 
Jipflt 
'* point 
EMBODIES 
fun 

continuous 

rails 

PROVIDES 

guard 

rail 

en taring 

SIMPLEST 

strongest 

cbMpsst 

syrftch 


WEARS 
as long 
as tbs 

approaching 

rails 

SPLITTING 

under 


iffipossihls 
NO CLOG 
from 

gnrrsl 

o 



giMWa 

fflht-T 


JOHANNES PETERSEN 

hiajtgad* 1/| Aar hut, Danmark, 

Is open to ^present firstrflass firms 
for Scandinavia! 

IWeliM lefwenMa et dUpoaeL 


iwsk settles in this. By Stating 'ths 1 
paddle wb^el H Is erideut that this chtua 
her tmf be emptied wbon It roisters With 
the bottan opening and a fr««}i one 
brought wto position The rotation of 
the paddle wheel ma> be obtultwd grad 
tully hy simple ratchet and pawl much 
aiiif'in driven from the engine 

IhlH tji»e of carburetor performs well 
ip actual operation as was attested by a 
practical demount ration given the writer 
by u New \ork Inventor of a device of 
this character This was fitted to u 
standard touring car aud was ghhIIj 
started by crauklug In a uistoinun 
manner without the use of gasoline The 
engine seemed to have the usual th xl 
bllity, ran smoothlj and " pulled" well 
The only objection that <ould bo advanced 
was a slight base and odor in the exhaust 
No figures were available giving the ef 
fklemy of this Ice, but It was wild 
that a \or> small percentage of the fuel 
was consumed in the trap (lmml>er In 
proportion to that made to do useful work 
in the engine 

Humming up, it will tiq^Tldeut that the 
use of koroseno as fuel in nutomoMU 
(iiglnes will not liecome geiiernl until 
gasoline prices become considerably higher 
than at present Korean tie 1 h not used 
abroad where gasoline sells for twlie tlie 
average price pnwHilliig in this count r\ 
men In normal times. The nmtorlHt will 
have to be educated to tolerate the dls 
advantage of kerosene carburetors wlihh 
will only bpcnhu* jiossible When (heir ad 
vantage* are greater than tilt dlsugiee 
able fixtures lmldental to tholr use I<V 
stationary, ngrlditturnl nnd marine pur 
poses, kerosene engines im prndhal and 
widely used The IMesel t\pe whhli lias 
not been dismast'd IsHnuse It Is not n 
suitable tyjs* for automobiles, will iKllfttc 
all the fuel oils and Is Aery effl< h nt In the 
foregoing applications 

Th« Technically Trained Foreman 

{Vuncludrd /tom pnitr »77i 

visit some place wliere the processes may 
be seen In operation A distinct effort 
should lie made to acquaint the stuihut 
with the mwhnnhal and tethnhul proc 
esses, to Impress him with their lmi>or 
tanco and to got him interested In them 
so that he will want to do these things 
himself, hut without allowing the Uh»o 
retlcnl and selentlfh side to suffer 

With the Iik reused demand for prat 
Heal education whhh would result there 
would be man\ w bools reudv ntid hmxIouh 
to take up the work where the high school 
would leave off We would find man\ 
courses established throughout the emm 
try where the aim would be to train 
young men specifically for the responsl 
hie positions in thendcal manufacturing 
plants outside of such position* hh would 
designated under the land of (hem 
1st*. By the establishment of him li 
courses, whith of necessity would be of 
Shorter duration than the average col 
lege course, It would lie found that him 
dreds of \oung men would lie looking for 
just rwIi oiiisirtunUies—nun who now 
are excluded, not so much by lack of ele 
mentary pieparatlon as by lack of 
finances and time for the ordinary four 
year college course 

That the above conditions exist was 
felt by the insttotion^lth which the 
writer l*» connected, and as a result, In 
1905 a course was established which has 
for Its aim the training of young men for 
foretnan&ip positions in chemical Indus 
tries. A large part of the Instruction 
consists of carrying out manufacturing 
operations in a series of model plants 
On former occasions the writer has gone 
quite fully into detail regarding these 
manufacturing plants. It might be meu 
ttoned, however, that In these model 
plants (luring the past year quite a \ol 
tune of material has been converted into 
finished products It may also be of 
Interest to note that In the first class to 
take this course onl^r eight came for that 
purpose, the remainder being taken from 
men who find gppUed for other training 
>or the path three years, however, over 
one taUKlre0 young meh hare applied an 
uoaUftfor the course, of which number 
tbirty-fivs oaa be accommodated. 

Of to graduates from this oourst ortr 






9/rw- 


Is# 

f*. 


i * (ft • 


mu 


ceMcnm neons 

IN TUI DM®? S5B9SI 

Concrete dust ground up In walking 
or trucking is a dangi r signal \ our 
flcK>r is beginning its trip to the dust 
bin And this tonmti dust is not 
like ordinary tlust It is mlu itc, 
«harp, hard, «md vcr> injurious to 
tnatnincry and mcrcli uuhs<. 

tJu liquid t lit iiiic ll (oncrutt H(k» r hardener 
will stop this dusting and dteiiiugrain>u 

I i[)idolith v(|)s into tlu conm ic almost 
lninudutiU md m ikis it dtislprool, wihr- 
jirotxf and wearproof 

LapidohthI uisIhl nusid forvcarsonohl md 
new eonerete floor* m f ictories and houses 

Writa for tentifOonlal* from leading imertcan 
concern*, and for nampie flank 

V L. SONNEBORN & SONS, Inc. 

jfh Dept. I 364 Pearl Street. New York 



Improves 
Quality in 
Metal 

Manufacturing 


Somewhere in the manu¬ 
facture of your product you 
can utilize the superior quality 
and decreased production 
costs that oxy acetylene weld 

\ hrg* m mnfa turcr uf gas rangts utfs Ifu / rut- lfl E tnaktS possible 
Olii4 rrtxcss for wW*h* ptf* on t*> gas hurws Thousands of progcssivc manu 

ft*. j feuurer , #re , low ml)lclng thcse 

savings From roller skates to metal 

furniture oxy acetylene w&ding is playing an important part in the manufacture 
of a better grade of article and is simplifying production as well 

Unquestionably many nvetted joints and threaded unions on your product ran 
he replaced by welded joints at less cost You secure the added quality of the 
welded joint at no extra expense 

By having oxy acetylene welding equipment close at hand you can make instant 
repairs of broken or worn machine parts right in your own shop avoiding expensive 
delays and replacements. 

Wherever two pieces of metal arc to be joined, the best and cheapest solution n 
offered by 


PROCESS 


Employ* both |im (mSjIdw mnJ nyfn) In port 
*blr tyimdtr* PrMMMjtr Dmotvrd Ardylow 
(rr*dy-fTJ,d« cwrbd* fn) w backed by FVmI-O Ute 
Service, «hvA prorkU* dry purged pu, irwurmc 
better wekk, qoirkcr work ud lower coat, end aUo 
avntd* the Uffe udtwl outlay and heavy defamation »&- 
cur md in makin, crude acetytae in a carbide generator 


The neceuary equipment i» not eaoenuve W* furmah 
hifh-frade weld in* apparniui for $60 (Canada $75) 
•crtylm arrvua at a IdilUHiai tin* Alw adaptable for 
oxy-ai etylene «.uttinc by the puirhaao of a ipniil 
cuttm, blow-pipe TWougf inatructiem arc furmiKed 
free to every uier anv average workman who uodor 
•tanda mat all can I ram the protect quickly 


Why delay investigation of t A is valuable process for your metal man¬ 
ufacturing, construction and repair work? Thoroughly illustrated oxy- 
acetylene waiding and cuffing /If era furs sent free on request * 

The Prest-O-Cite Company, Inc. IfflO 

Tkt H tWd j Lnrgtst Makers nf Dissolved A tlylm* I-JH VrpJ 

„ M«lnOSa«a and Faetory Canadla(fOfHc* and Factory Lll {ft| 

ll* Ipeed w sy. Indlanapoiu, Ind MerrUton, Ontario [ML WB 

83 Branches and Charging Plants * l/HB/** 
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Sot the name of p thing, but the mark of d#*rvlce" 


DA 


MAZDA Service—a systematic 
research for making lamps 
more economical 


THE MEANING OF MAZDA MAZDA 
it lbe trademark of a world wide aerviee to 
certain lamp monufo. turen. It* purpose la U 
collect and aclecl acietiUhr and wwrUt-oi Infer 
KM I loti concerning pragrewand cievelopaoenta 
Inibu art of incaadewceat lamp man ufa eta Hug 
and to ilUtributn ihU Inf rmation to tKe n«- 
paniea entitled to receive thia Venice MAZDA 


1 Servic e U re n t or ad in tha Hnano rob LaSorator* 
Ua of ike General Electric Company at Scfaan* 
actady Tha mark MAZDA can appearoaUon 
Umpa which meat tha atandarda of MAZDA 
Vrrlee. It U tkuo an ara umn oa of nwllljr 
Tbi trademark U tha p rop arty of the Ganeral 
Wntri fl Company 


RLsLAHCH LABORATORY b OF 
GFNERAL FLFCTRIC COMPANY 


1,000 ISLAND HOUSE. 

ALEXANDRIA BAY JEFFERSON COUNTY, NEW YORK 

IN THE HEART OF THE THOUSAND ISLANDS 

In the moct enchanting spot in all America where Nature s charms are rarest, 
al) the delights of modem civilization are added in the I 000 Island House No 
hotel of the Metropolis provides greeter living facilities or such luxurious comfort 
—real HOME comfort—os does this palatial Summer retreat An amusement 
for every hour or quiet complete rest is the choice of every guest 

ALL DRINKING WATER USED IN THE HOUSE IS FILTERED 

Send toW H WARBURT0N Pnnee George Hotel, New York City for illustrated booklet 
O G STAPLES, Proprietor O S DEWITT, Manager 
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founded by Mux Jagerhuber 
in 1899 

Recognized l iy tht foremost 
wholesale and retail merchants 
as the stand ird authority on 
tevtile (abru s their fashions 
colors ind distribution It pro¬ 
jects mrl lllununites all import¬ 
ant subjuts pertaining to tilt 
trade, and c out tins niort inter¬ 
esting and cleverly written 
sketches and artu les than any 
other publication in this line 
It is the medium through which 
the brainy nlc n of the trade 
prefer to speak 

Subscription price, fLOOsyear 

DRY GOODS PUBLISHING CO. 
im>izo west su Street, new ymk 


What your Gov¬ 
ernment does— 
and doesn’t! 
Read Collier's 
Comment on 
Congress and edito¬ 
rial pages to keep 
yourself in intimate 
touch with your 
Governmen t B uy 
it every Tuesday. 

Collier* 

Tn R NATIONAL WRBKLT 

416 West 13 th $treet % A ew York 


tiQ^per oent lire bolding ponltfott* 

toto&pn to AuiKtant gpperiDtdlrt* 
dntfi* *up«rtnt*ndeuU, end even maaatf&t 
of tn^OKtrUa plants. The rvmalnifcf 46 
per cent are employed mogtly in labor* 
torlee, altbongb a few are atefag *■ «*lea- 
men, and a very email number bare gone 
Into other lhw*. 

The question of salary is one that Is 
oftfen asked and may be answered aa fol¬ 
lows 

Starting with the first class of sixteen 
graduating In 11107 and including the 
class of fifty four graduating In 1015, the 
combined salnrles of all these graduates 
amount to the sum of $845,800 per year, 
the smallest salary being received at the 
present time Is $0N0 per year, the largest 
salary Is $11,500 It needs no further 
elatioration to show that the time de¬ 
voted to such work has not been spent 
lu vain 

As an outgrowth of this course In Ap¬ 
plied Chemistry, one branch of manufac¬ 
turing, namely, the Tunning Industry, 
through Its organization, the National 
AsNotlatlon of Tanners, Is co5|ieratlng 
with Pratt Insmute In glvlug two courses 
of training which prepare young men 
especially for that brunt h of l&^UHtry 
One of these, the Tanning Course, tits 
(he men for positions of foremeu or heads 
of ilejmrtinents, and Is filled almost en 
tlrel> by promising vouug men sent from 
the various tanneries The other, known 
us the Applied father Chemistr} 

( onrse gives joung mui who have ah 
ready hud a thorough chemical training 
y better UUa of the pi a£tUal side of the 
industry so that th< v mav become more 
efficient leather tin mists 

Ah a result of what specialised train 
Iiil has done for this particular Industry 
and as an Indhutlon of the wideawake 
policy pursued, tin National AHH(Mlatlon 
of Tanners have recently adopted a plan 
for the establishment of a Research Lab 
oratory to lie conducted in conjunction 
with the now existing tanning courses 
This recent development emphasis* h very 
strongly the lsdnt vhlth has been raised 
by others and eorrolKiratc* the writer's 
claim, that when we have properly 
trained foremen and suiKM-lnteudents 
the Industries will then receive and ap- 
pre< late the full Isuieflt to be derived 
from the knowledge of the research ehem 
1 st, and in so doing the higher Ideals of 
the unlversltlCH and the technical schools 
will be realized 

NEW BOOKS, ETC 

Tub Avoidance of Khucs By Arlaud D 
Weeks New York 1) C Heath & 
Co, 1916 lflmo , 128 pp , Illustrated 
Price 60 cents net 

The reduction of wa*te by Are la no small 
part of the large qmmtlon of connervatlon of 
resources, Seven wUtes already require the 
instruction of pnitil* In the prevention of Aresrl 
Hotm bundn d aud fifty common caawn are 
tabulated In this text book imtuy «»f them Indl 
<iiting ln< xt usable carelessness, Ihe school* 
may remh r « great Hervht* to tile nation by 
| im ideating the habit of rarefulm tm In dill 
Uren ami IToftWcckss little manual pms uts 
ita information In such a form that It cannot 
hut l>« Interesting to the children and helpful 
to the teacher 

Mbchanicat Tkch nolooy $elng n Troa 
tlse on the Materials and Preparatory 
Processes of the Men haulcal Industries 
C3 K ( htiWKk, M Inst C K, M 
Inst Mech K,^Jew fbrk I> Van Non 
fraud Companv, 1915 8vo , 6B5 pp , 
illustrated Prh^e, $8 net 
Ibis la a valuable contribution, dealing 
alth the application of science t^nduatry 
111 mannfat taring operations are baaed upon 
either chemical or mathematical principle*, 
and It la the latter principles that a» dis¬ 
mayed at great length and with mhch tbor- 
(Highness by Prof Charooek He brings to¬ 
gether In one volume Information that would 
otherwise have to be sought for In scattered 
treatises addressed to the expert, and he Im¬ 
parts thia Information In terms that are intcUr 
ligihle to the majority of workers in the me¬ 
chanics! Industrie*. By • careful study of 
the work, even Ihe beginner may acquire with 
small time expenditure a fair knowledge jrf the 
production end properties of the chief mate 
rials of construction, sod of preparatory proot 
«ew, whether the lattov riepend upon fusibil¬ 
ity or upon malleability" snd ductility The 
methods of the rolling -mill and the foundry, 

1 00 , 4 ) f ten neglected by the young engineer, *r* 
hen made the suhjdot of close attention and 
careful explanation. Tbs nutWi ftriiWd 
study of well conducted svtsbttshmagts tntto- 
dtfc«« an riw as a t of ettdsgey the* tks wttlh 
might otknnrlm bnfs lacked 
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Diamond Holder 


The up*46-iliewminute Holder—with six 
points ftttT a “thod absorber M Worth 
vtiowmo: abtfut/^^end for dh^tilgr 

.MONTG0MERT & CO. Tool Mourn 

J05-107 Fultoqjltteol Nnw York CRy 

Von May Crowd a CRESCENT JOINER 

U Ik* HmH of aaMclty 
Iha MfhW* will do 
mA Hh MMOtkly 

M Si idl you hod Ml 

•r-wdod liotpIL hill 
In aia oImo. Sold for ootkiof tailing 
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HEN the call of 
the great outdoors 
lures us far from garages 
and repair shops, we 
want a car that will take 
us out—and bring us 
back again. 


bundled and eighty thousand 
ovvnusof i ATb equipped with Dclco 
Klee trie Cranking, Lighting and 
Ignition are expmencing in their 
everyday driving the (ffinuity and 
dependability of the Dt leu System 




The Dayton Engineering Laboratories Company 

Dayton* Ohio 
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Modern All-purpose, All-season Cars 



I he W ills s-kni^liL Clo cd L irs arc moder¬ 
ate m m/i small in appt annct, lovv-pnced 
and economical to opeiutc 

1 ht ^ ire the indcru ill-purpose, all- 
scis(»n cat t \ icllv uiied to all the usual 
uhi s foi v\ hieli im lot cai now uw 

1 lu \\ ilh -Knight c irs ha\c the slccvc- 
val\c motor the highest type of motor yet 
dt v f loped 

1 host motors rt sist the wear and tear of 
use—even of abu e—as no other t>pc of 
me>le>r ean 


(ire iur power ujd prtaWr ilixibility arc 
ill lined in ihe skevc-valve motor than in 
un\ other l\pe of nioioi ol cqu il si/i, -and 
with a nunnal sivmp m fuel consumption 
And here foi the hrst time you see the 
effect of cju intitv production economies ap- 
plied to closed car prices 

Make immediate arrangements with the 
Overland dealer if you would avoid t dcliytd 
delivery 

The I imousine—$1750 The Coupe— 
$1500 Prices f o b 1 oledo. 


Mad* inU S A' 


Willys-Overland Company, Toledo, Ohio 
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the new type B 
Pulmotor 
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Only hand’pperated 
resuscitation machine 
free from the uncer¬ 
tainty ofpump-control 



This valve has made possible the first 
hand-operated resuscitation machine 

employing the only principle recognised aa correct by phy- 
•loiogit*—that of accurately measuredpre&sures, It is an 
exclusive feature of the new type "B” Pulmotor 

Up to the present, all hand oper- exerted, both of inhalation and 
a ted resuscitation machines hare exhalation, 
depended upon the individual ef T 

SMS«=g£K s&teSSr 

trolling device interposed between 

the pump and the patient a lung a. J***5*|Jj {hT 

Consequently the pleasure, varied W JLSt 

according to the amount of pump- ^ 

inf done often lo thescrioua del- t6f ®T 10 J* 0 ^Uken an^whew in 
rimont of the patient* emergency Pnoe complete* $115, 

The Pulmotor Prmsur* Control 0+*wmmto— pa******, 

cX©fflAE©EB. 
{SKStcstsrsss oxv 0 «na, wu .t. o 

needs of each case The control ia 418 First Avenue, Pittsburgh, P*. 

centered wholly in the operator ttArm or ~ _»— vu »_ 

Indicator Gauges jtbow him pro- jipmate tm—AG£$TSfOR tt^wSf 
oiaely what pressures are being S*frty Lamp Cmpatty ef AmerUm 

Hurt U Sot oa* fm tuf m PI LHOTOft, tbs f ala s affrays baars the onee VMAtOSM 




Will You Rdjireseiit 
Your Town? 

There should be at least one man from every 
town and village at some one of theFedend 
Military Training Camps this summer* 

Are you the one in your town who* wiH 
give ins vacation to his country, and at thi 
same time enjoy a very interesting outing? 

Numeroujlatge Concerns em^foying’ many 
men, are giving”, every man who is willing- 
to spend his vacation four ,wpefcs 

off with full pay# 1 

The Camp M Pbdts&fiifr New YorkJlast 
summer was a great fyfaess. 

jk "W 1 

This year there wdi.be thflr$y*Unhand 
men in the Camps. You oUgbtf&bfit onfc 
of them* Wifi you go? ' 

These camps arfe locatedatH** 

SJtl»k« Qty, Utdb—A*u«l ,v .» 

Airi pa Lak«, WuhSagtoa^-iw** 

Ft, Bw^mu H«fnMo* ImL—M r, Aagwt, S i r fJ m- 
SwtAotOOM, T«xm—Jom 

There WiiJTako be a camp for boys between 
V" M><0« ^ Plum UJand, b, I., New Yt*fc 
in, July. t 

1 f 

Write to Headquarters nearest you fort vufi 
information, descriptive booklet, and cm 

rolhnent blanks ) 

J I 

MSBtary Training Camp* Aum&U* 

31 Nmmu Stmt, Nmr Totii City f 
Offiocr In Ch«rf», Milidhr L 

jsssssitS * ! 

Sm4 tnt-tfen. 
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/^OMFORr in every comer of the room at the 
U trifling coat ef only a penny for two or throe 
hums assured in homes or officer where there 
i« a G-E Electric Fan. Summing.up over 20 yean* 
experience, the G-h Electric Fan U a product of 
ale J1 and precision, with highest quality in every 
part Bull! for Mthdaotory and economical fen^DO. 

A UgbiMf eempmmm sag ri i rt rt n p l dudes isajulOW 

GENERAI ELECTRIC COMPANY 

Oemerml Of*** Aehenme to dy, tfw ffarfr 
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Om of tit* mw British scouting dirigibles storting on s rseoniutistsnco flight over the enemy lines on the B e lkin front 


A Novd British Airship 
By Boron LadJsias d’Orcy 

T HE dirigible represented herewith Is 
one of Great Britain's small scouting 
airships, which have been provided for In 
the new British aerial construction pro¬ 
gram for 1915*17 This program is said 
to comprise the laying down of 50 air 
■hips of both the rigid and non-rigid types, 
the Construction to be completed within 
two years. 

The airships of the type shown in the 
accompanying illustrations are compara 
tlvety small craft and their range Is nat 
urally a limited one, they are, how 
ever, capable of a great speed which 
makes them * particularly desirable for 
scouting. 

A unique feature of this dirigible ls^ts 
car, whiter to constituted by an ordinary 
fuselage of a British army aeroplane, com 
plete with its engine, tractor alr-scpew and 
landing gear, except for the wheels This 
disposition to very commendable, particu * 
larly for small airships, as It advantage¬ 
ously does away with the heavy car, 
which, with l|s elaborate engine tittmntlngr 
and propeller transmission, greatly re-' 
duaes tbs useful load and also creates 
much head resistance, harmful totbeves* 
set's aptiyd- 

Utt #t xwpect tbt thta 

tiwlMiiiil ranarkftblr »aam t, bead 
MttSiM? fefef eat<J*wa * the 

Mag, to tw* 

by * Utort* totopwtoik 

iWtmmm «* ***» e* *»■ 

f tfrgMPM tm W*W*,*1I bpw 

MMtomm pN 

'll Asnatoi Ik Mf dAcislEty dll* 



light British scooting dirigible leaving Its hangar at a Mediterranean base 



Or • MW MM dMUMi, wbkb to • awdMed mn^im fcaalaga 


closed, but seems to be in the neighbor¬ 
hood of 40 miles per hour, rather more 
than less 

An Interesting feature that to entirely 
novel and shows a jh rHtotcnt thought of 
slmplifjiug the methnnhal dcvlcts of this 
airship, to found In the ntr blower, whh h 
cowj>en8ateB on non rigid nlruhliw mich 
losses of buoyancy that may occur 
through variations of tuntierature and 
barometric pressure Instcud of using 
an ordinary air blower uctuntcd by 
the engine, the detdgm rx of thin air 
ship utilise the * slip stream ” of the pro¬ 
peller, <. e, the ulr thrown back by the 
latter Fur this purpose the envelopes 
“ neck, M through which air may be 
pumped Into the comiwmsutlng ballonet, 
has Its ftpertun plated ri*,ht behind the 
propeller tho amount of fllr admitted into 
the ballonet belli*, regulated by a valve 
Besides Its gnat slniplh Itv this arrange¬ 
ment Ntrongly commends Itself on account 
of the amount and driving jm»\m r of the 
air that thus bet times uvallablc for com 
pcnanilng lomws of Imojamy In the gas 
ting of thi airship 

Although iht Ir work huH been less spec¬ 
tacular than the opt rations of German 
Zeppelins, tho uou rigid and semirigid 
airships of Great Britain and trance 
have proven very useful for night raids 
on enemy enumipim nts, and, In connec¬ 
tion with naval warfare for liarbnr de¬ 
fense and coast patrol work According 
to the Echo do Pari9 t the mobile forces 
of every French naval port now com¬ 
prise, In addition to destroyers and 
submarines, two small non rigid fllr 
ships These are chiefly ufved for detect 
log enemy submarine*, ami are said to 
have given an excellent account of them¬ 
selves. 




















614 


June 10, 1916 


SCIENTIFIC AMERICAN 

Founded 1845 

Published by Mvrnn 4c Co »Inc , 233 Broadway* 
Naw York, Saturday, Juno 10, 1916 

Chsrlas Alkn Mu do, PreaJdeat tretlerick C B«ach RucTflUry 

Orton D Munn TruMurar til ti 2J3 Broadway _ 

Snt*r«d at Uj# Pott Ofiler of New York N Y a* Hoenntl CItM Matter 
Catered at Second ci*a* Matter at the P<wi OfTlue Depnjrimrnt Canada 
Trada Mark Retfitteml in the Hiatoe Ha tent nmee 

Copyright Ittll by Muuti ft Co Im 
Orrul Hrltaln rlubt* rRHerved 

IIluatraUKt artk leg mum not be reproduce l wlthi ui prrmtMlon 


The ohjut of this journal is to rccotd accuratdy and 
lucidly the latest sHentlftc mr< hankal and industrial 
ceira of the dap As a weekly ioumal it is in a posi¬ 
tion to announce intere«ttnp developments before they 
are published elsewhere 

'Jhe hditor is glad to hate submitted to him timely 
articUs suitable for these columns especially when Such 
artitlt# art accompanied by phntogtaphs 


What is Adequate Nava] Preparedness? 

CORRESPONDENT uhUh uh to state what la 
meant by adequate mmi) prt paredm hh nnd we 
prelaw* to answer that qmstlon to pointing to 
actual conditions as they once existed nnd as they now 
exist in the navy of the T T nlted StHtts Jo begin with, 
let us ask first Man there over a time \\h< n the l nited 
States navy was adequately pn pared I and swondly 
Iff the United Slates navy adtspintelv pri [Hired to-dny? 
The answer to those two qm stlons involve* a compar 
ison of conditions In the year 11*05 anil liHfi nnd the 
comparison proves to a demonstration that we were as 
completed prepnn*d in the first named jear as \w are 
Inadequately unpreimred to-day 

It Is, of course impotmible within the limit of spnee 
at our dlsisisal to go into all the details of tin condition 
of our navy In tluse two i>eriodH and then, fort we 
■hall confine our comparison to the quisllon of sirength 
In *hiiw and tfiins What do we dimxner/ In Vitr» 
our navy as fho result of tlie Itssons of the ‘Spanish 
War and the patrloth lib* ruMtv of < ongress hud risen 
during the preceding six or seven vtars to tla tom 
mantling position of second naval i»ower in the wmltL 
That our rapidly attained rank was beyond dispute 
1b showu by the fact that the tlilid i>nw<r In rank 
whhh happened to be Germany was far bihind us 
both In the numlvejr of herdmttleshlps and in the powtr 
of her main bntteries, for In 1D0T* the main fighting 
Hue of the United States uavy consisted of twenty five 
battleships, as against Germany s tweutv and tin total 
mueisle-energy of all guns in the United states battle- 
line was a little loss than four million foot tons 
whireas the total < nergv of all tht guns on the Gcrmnn 
bottle lino was considerably less thnn two million foot 
tone 

Now these figures whh h are bnsetl upon the most 
authentic reconls If they prow anything at all prove 
Just this That In lfiOG the United States In holding the 
poftitlou of second in naval strength possessed a suin'- 
riorlty in Its first fighting line of tweutv five isr «nt 
In ships nnd over one hundred |ar cent In gun i*>vwr 
over the third ranking naval power which In that year 
happened to be Germany 

That 1b what we call a condition of adequate pre- 
imreduesH, and It was adequate Itewiuse our fleet, 
numerous powerful larrylug unusually huim bntteries, 
aud operating within easy uadi of Its bases would 
have been more than a match for auv fleet that Ger 
nvanv France Austria or Italy wnild send across the 
Atlantic Ocean. We make nt» im niton here of the 
British fleet for the nason that In lit r imsstssion of 
Canada Great Britain has given hostages to fortune, 
aud In the nature of tbiugs 1m ahmmi uh mutli com 
mltted to the defeuse of the Moim** Do* trine as we are 
ourselves. In fact the London limes commenting 
upon a suggestion that Fngland in return for eortalu 
European concession* might forego her active support 
of the Monroe Doctrine stnted that tho thing was 
unthinkable and ended its comment on the matter by 
Baying If the I nited Slabs possessed no Monroe Doc¬ 
trine, Great lUltnin would have to formulate one of 
her own ” 

Adequate naval preparedness then means for the 
United States the ivowieiiHlnn of a fleet so strong and 
efficient that no hostile nation mild cross the Atlantic 
or Pacific Ocean and attack with any hope of success. 

For Illustration of a state of naval unpreparedness 
It la sufficient to quote by way of contrast the statts- 
tics covering the status of the second and third naval 
power for the year 1916, for to-day the coudltioaa have 
been abeolutely reversed. Germany has moved up from 
a poor third to a commanding second position whereas 
we have not only dropped into the third position but 
that position is shared Jointly with us by France, which 
Is about equal to us In its number of first-line battle¬ 
ships, and is greatly superior to us In the strength of 
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Its personnel, that Is to say, In the number of Its 
officers and men. 

Comparing the two fleets then, under their reversed 
positions wc And that to-day Germany’s first fighting 
line Includes twenty six ships the total energy at the 
muzste of all guns on those ships being over thirteen 
million foot tons ns eomjmred with the United States 
first fighting lino of only twelve ships actually com 
pleted whose total gvm-euergy Is something over seven 
million foot tons or a little over one half that of the 
German fleet So that to-dny the situation Is that there 
is one fleet that of France, which Is about equal to 
our own and there Is another fleet which possesses in 
Its first fighting line twice hh many dreadnoughts mount¬ 
ing over twice ns tunny armor piercing guns whose total 
energy is nearly double that of our own fleet That 1ft 
what we have In mind when wc stHte that the United 
Htntes nnvy today is in a condition of very alarming 
unprepa redness 

Thus far wc lmxp been ranking our cotnpnrisen on a 
basis of material-ships and guns—and we have found 
that on this basis the fleet which a dtK.ade Hgo was a 
poor setuiid to our own, possesses to-dav a on<»-hundrpd 
per cent superiority Thin 1 b bad enough, but our 
tin preparedness becomes slim kingly apparent when we 
Btnte that the United States nnvv, for war purposes, 
is short over thirty thousand men and over two thou 
sand officers Whof this means Is best told In the report 
of the minority members of the House Committee on 
Naval Affairs —“To provide wavs the rejinrt full com 
plements for atl dreadnoughts predreadnoughts iruls 
ors, seonts destrovers submarines and the m*eoHHary 
auxiliaries now In the navy or that will be during 1917 
will require S2 792 men or approximately dIOOO more 
thnn the present authorized strength of tho navy This 
number of men 82 702, required on a war basis does 
not ih< lode 10 01'I men requhed for merchantmen 
scouts him! other auxiliaries needed in the sendee in 
time of war nor hti additional 10 000 men to man mine 
Bumpers patrol Imals and smaller ernft 

Now let us g« t the full slgnlfluiwe of these figures 
firmh fixed in our minds Our navy Is now manned or 
rather unde rum lined b\ 52 000 men In the opinion of 
the General Hoard which is composed of the ablest 
officers of our nuvv It should lie manned bv 82 702 meu 
to render It efficient That the great fleet, which has 
taken from us the newm! (tosltton is at all times prop¬ 
erly manned, gta m without saving and to-dnv, with 
nearlv two yems of war conditions behind it you may 
lav sure the personnel—iht officers and men—have 
been trained to a high pitch of efficiency 

Kenu mhering that the question uf naval prepared 
ness Is relative that a navy Is prepared or unprejmred 
ae cording ns it measures up to or falls short of, Its 
ability to uphold the country s policies nnd prevent tho 
outbreak of hostilities by offering n fighting line so 
strung as to dlseourage aggresMiou—renundiering these 
things we do not hesitate to snv that tho United States 
unvv In spite of the excellence of its shlj>s and gnus 
nnd tho high quality of Its personnel is as cmnplihly 
unprepared In tht year 1910 ns it was fully propared 
in tho year 1905 

Our Opportunity in the Antarctic 

IIE only party of polar explorers from this 
louulry now In the field, the Crocker Land ex 
pedltlon, 1 b expected to return home during the 
present summer Meanwhile, our British cousins, not 
withstanding the distractions of tho war, are repre¬ 
sented In the Antarctic by the two branches of the 
Hhfeckleton expedition, and In the Arctic by the two 
branches of the Stefflnson exi>editlon, while a new 
Canadian exi>edltion, under Captain Bernier, Is in 
preparation Norway Is backing Amundsen’s forth 
coming Arctic drift Denmark has provided the means 
for Rasmussens exploration of northern Greenland 
Russian explorers, since the war began, have achieved 
the splendid exploit of the Northeast Passage All of 
which suggests that our own polar explorers should 
look to their laurels, and makes It pertinent to inquire 
whether it would not be well to revive at this time 
the project of an American Antarctic expedition. 

Such a suggestion is particularly appropriate at ft 
moment when the nows is not yet cold of the safe 
arrival at the Falkland Islands of ft part of the 
Shackleton expedition, and of the definite location of 
the balance of life party This means much to any 
prospective American expedition It means In the first 
place that the work of rescue could be pushed promptly 
to success or definite failure* and that thereafter the 
expedition would be under no urge to devote valuable 
time and effort to this matter It means, too, that 
there would be no unconscious duplication of the 
labors of Shaokleton, the work could be taken up at 
the precise point where full reports show the British 
lieutenant to have left off. 

On the other hand, with the seafaring nations of 
the Old World all seriously handicapped by the war. 
It would seem especially opportune to revert to tht 
plan, so earnestly advocated by Admiral Peary and 




others about six years ago, of an American expedition 
to Weddell Sea. Our country has conspicuously neg 
looted the exploration of the Antarctic ever since the 
epoch tusking discoveries of Wilkes, In 1840 Indeed, 
although American whalers and sealers were among 
the pioneers In the exploration of the Antarctic seas, 
and the first to glimpse the Antarctic continent, the 
only regular scientific expedition we have ever sent to 
the Antarctic was that of Wilkes 
There Is still time to organise and equip an expedl 
tlon before the season of navigation opens in southern 
seas, 1 e, about the end of the year Peary estimated 
In 1010 that such an undertaking would cost from 
$75,000 to $100,000 per annum A well trained per 
sonuel could easily be recruited In this country 

Some Aspects of “ Daylight-Saving ” 

T HE great war in Europe lias been prolific in 
unexpected by products. Not the least inter 
esting of these Is the action Just taken by sev 
erul of the belligerent and adjacent neutral nations to 
give official sanction to a scheme which, though it origl 
Dated in England nnd not in Ireland, disguises Us 
purpose of saving gas nnd electricity under the name of 
the 1 daylight saving plan ” lhts scheme has been per¬ 
sistently ogitaled for many years, not only In Europe, 
but also in America nnd Australia Innumerable public 
bodies have iwssed resolutions lu favor of It, and many 
legislatures have givui It serious consideration At 
leant three bills in tohalf of Its adoption on a national 
scale were Intraductal in the British Parliament pre- 
vIoumIv to the one width recently passed the House 
of ( oniinons. A few scientific men of good standing 
have favoied the projwt, but the consensus of scientific 
opinion, ho far as exprefmad, has been opposed to it 
The dnyllght saving plan of advancing the clock one 
hour on a single date in spring and retarding It oue 
hour on a single date In autumn is the stheme which 
is beng tried In western Europe So far as It applies 
to countries using standard time it is equlvnhnt to the 
adoption in each time zone, during the summer months, 
of ilit meun solar time of the central meridian of the 
zone next east of It OptMments of the plan profefm 
to hoc In it an abandonment of Htamlnrd time, but 
the meridian of Greenvvlih still remains the founda 
tlon of the svHtera 

In the 1 nited Stntes where winter daylight begins 
Hindi earlier than it does lu I nghind and northern 
Europe there have been advmutes of the still simpler 
plan of using curlier time thioughout the year This 
idea has manifested ltxilf eNjanlaHv in tho adoption by 
certain communities lying near the boundaries of the 
standard time belts of the time pertaining to the belt 
east of them 

The whole subject is much more complicated thnn 
might apimtr at first, sight The duration of daylight In 
Hummer dn*>nds upon latitude OpiionentB of the dnj 
light wiving stheme In Ingland have pointed out that 
there would l»e no ndvnntage in adopting such a plan 
in Stotlund, where jicople alreadv have moro davlight 
In summer than they can use There Is still loss 
reason for advancing the < locks in Norway and 
Mwedtu aud that these countries have as reported, 
adopted the now plan nr are favorably considering it 
Is Imrdlj explicable except on the supposition that thej 
wImIi to conform to Germany u newly inaugurated time 
The expedient of changing the clock In order to 
change people’s habits 1ms Its pros and cons. Wherever 
standard time Is in use, people have alrendj aban 
doned the idea that the time o’ day " deiwnds strictly 
upon the position of the sun In the sky The process of 
altering the clock and retaining the present nominal 
hours for various dally events Is undoubtedly much 
simpler than to change these hours nominally as well 
as actually On the other hand, the alternate setting 
of the clock forward and back twice a year undoubtedly 
presents opi>ortunities for mnch confusion. ^The con 
flict between scientific and popular requirements Is 
probably not so serious as has been claimed In certain 
quarters. Astronomy and other sciences will continue 
to use the time best adapted to their needs. 

A fundamental question, not yet satisfactorily an¬ 
swered, Is whether a general change in the hours of 
people’s dally activities Is really desirable, or even prac¬ 
ticable lu all civilised countries there la a tendency to 
keep later Instead of earlier hoars, and the daylight- 
saving plan appears to be a somewhat violent effort to 
combat the instinct, whatever It is, that underlies this 
tendency A very Urge part of the population* lfidud 
lug farmers and artisans whose work Is carried on 
out of doors, U already compelled to utilise the early 
daylight hours. The rest of the population has appar¬ 
ently adjusted itself to an alternation of natural and 
artificial Ulumlnatkm that is perhaps analogous* In Its 
psychical if not Its physical effects, to the alternation of 
summer and winter* or to the warm and cold spells or a 
cyrionicahy-ooatroHed climate. It remains to be proved 
that this afijuatownt H not a vrtse and whofystot fine, 
aud whether ere Should he Justified in ttpMtt&f tt for 
the sake of curtatitaf the cost of lighting 
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Aeronautical Notes 

The World 1 * Altitude Record waa broken on April 
26 when Harry Q Hawker dew to a height of 24,408 
teet in an aeroplane at Brooklands, England, according 
to an announcement made by the Royal Aero Club A1 
though Heinrkh Hoelerich, a German aria tor, attained 
a height of 25 756 feet in 1014, thin feat has not been 
recognized by the Royal Aero Club 

Now Battleplane* of the Italian* —A correspondent 
of the BerUnpskr TUlcnde who has visited the Austrian 
front report§ that the Italian battleplanes are superior 
to those of the Austro-Hungarian forces, and that the 
latter have not Iwen slow In realizing the fart The 
large battleplanes of the engineer < apron! arc specially 
marvelous and better than all other types. He goes on 
further to state that on the Isonzo front alone there are 
80 of these huge mat bines and the Austrians have not 
as yet succeeded In bringing down a single one 

New Speed Record* la France — In the Journal M 
Georges Prade makes the following announcement “On 
April 10 French aviation established new speed records 
Needless to saj no exact figures can be published so 
that we must perforce be content with stating that a 
new aeroplane, driven b> a new engine, has tauttn, on 
two occasions, all the previous world’s si>eed records, 
not only for military machines but also those set up in 
time of pence by machines which at that time did not 
appear to possess any military value “ 

Successful Raids on Constantinople by British 

Aviator* —On the evening of April 14, three British 
seaplanes flew over the Aegean St a across the Sea of 
Marmora to Constantinople and back a total distance 
of 400 miles, and dropped Iminhs on the Zeltunllk 
powder factory and on the aeroplane hangars A fourth 
machine visited Adrlanople Hud dropissl bombs on the 
railway station All four aeroplanes returned safely 
Although the weather was fine at the starts adverse 
wind and a thunder shower were encountered later on 
The powder factory blew up and the war of Hoe whs hit 
a great deal of damage being done This raid was re¬ 
markable in view of the fact that the British aeroplanes 
are not up to-date machines and their motors are very 
ofUn unreliable 

An Enemy Opinion of the German Fokkcr — 

In reply to a newnjMi|»cr * on espondeiit s request for 
an opinion concerning tin German lokker monoplanes, 
of which so much has been heard of late M Bleriot 
the aviation pioneer replied “It Is a very greatly 
overrated machine and no better than the utruplune 
we have had in Fiance for a long time I uftr to 
Morane-Haulnier The German machine* are, without 
doubt inferior to ours or )ours but they have an en 
glne, the Mercedes, which is as good ns, but no better, 
than the French engines Never for a moment has 
German) had the mastership of the air and now that 
we have this machine wc have established a had whhh 
will never be wrested from us * The new' uiathlm rc 
ferred to is called tbe Npad, ’ and has a si)ced in ex 
ceRH of 125 miles per hour 

Remarkable Raids by French Aeroplanes — On 

April 17, 22 Fremh aeroplanes flew over tin head 
quarters of the Bulgarian staff of Doirnn at 3 A M and 
inflicted considerable damage German aeroplane n at 
tempting to defend the position were driven off by 
special rapid fighting aeroplane* of the French which 
itaade tremendous speed Other French air squadronn 
bombarded the vamp of the enemy nt Strumnltza and 
Bogantlxl the day before There has also been greHt 
activity at Verdun, a French squadron of machines 
having dropped bombs on the railway stations at Con 
flans Pagny, Arnevllle and Rombath A French aviator, 
during the night of April 15-16, succeeded iu dropping 
16 bomb* from a height of 300 feet on the deck of a 
Germ a p vessel on the North Sea The war office re¬ 
ported that 11 of the bombs hit the ship, resulting In 
exteusfte damage 

The Dropping of Bomb* on W**hlngton and New 
York. — To arodse the populace, on the evening of 
April 16, aviator De IJoyd Thompson^looped the loop 
over Washington and dropped numerous fireworks 
bomba HI* aeroplane waa Illuminated with magnesium 
flare* to make this exhibition The bomba were dropped 
•o that they exploded above the eapitol and other public 
buildings. Aviator Thompson showed how easy it 
would be for aviators from an enemy fleet to swoop 
down upon the eapitol and destroy it He repeated hi* 
performance above lower New York and Brooklyn on 
the evening of April 19, making a triple loop and per 
forming astonishing gyrations He dropped bombs over 
tha Custom Hoot* and Whitehall Building One of 
that* foiled to release and exploded while attached to 
the aerofftane damaging the fuselage and almost up- 
getdug the machine Aviator Thompson managed to 
fcag umh feafttrol, however, and alighted safely on Gov 
fofoftd at 8&L Pit after having flown for 14 
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Astronomy 

Observations of Nocturnal Radiation were made in 

Swedish Lapland during the continuous darkness of 
last January b) Dr A, K AugstrOm, well known for 
hi* studies on solar and terrestrial radiation in this 
country and Europe 

Marking* of a New Kind On Mara were observed 
at the IjowpII Observatory at the recent opiNmltlon 
according to not* by Director Lowell The new fiaturv* 
appear to ta secondary to the main canal net work A 
tluv dot is Heen within some of the pol>gon* made by 
the intersections of certain canal*, and fiom Ibis e\ 
tremely delicate lines extend to a corner and to ihe 
sides of the |K>lvgon The y fTy'tt U dcRcrihed as that 
of a centrally woven wib Hpun within the borders of 
the polygon, of a more uiluute order of tenult) than the 
polygon itself 

The Value of Meteor Observations la possibly even 
greater from a meteorological than from an antronom 
leal point of view Thin nsi>ect of such observations 
1* emphasized in the last report of the meteor (omrntt 
tee of tlie American Astronomical Society the chair 
man of whhh Prof Abbe, is tbe dean of American me 
teorologlsts Meteors furulHh infe>rmHtion regarding 
the composition and movements of the atmosphere at 
UvcIb far alM>\c those attainable hv ballooon* In thta 
connection It is onl> nee e usury to recall the studies of 
Prof C 4 ( Trowbrhlge of ( oluaihLii University on 
the drift of meteor trains similar studlcH by the little 
band of British meteor observtrs headed bv tlu ve t 
eran Denning, and recent Investigations by Dr A 
Wegener in Germany on Ihe eomixtfdtion of the air nt 
different altitudes uh lndbated h) the solors of meteors 

The Discoverer* of the Great Nebula In Orion — 

The dtacoverj of this object was foruitrly attributed 
to lluvghons yy ho de ni riln s it In his Systemic 
Hnturnluiu," published in W59 In 1S P >< R Molf called 
attention to an earlier description by J II ( vmcIiib of 
lucernt, publishes! In 1619 ( ysaluH saw Ihe nebula 

ua earl) as lOls and tKwsihl) as earl) uh Kill Tbe 
history of (bis gre iciest of all uebulm Is now cnrrhsl 
still further bm k by U Blgourdan who quotes in the 
Ctmpttn B nut us from tin manuscript journal of Pi best 
obseryatious of this nebula iu November and Deo mbtr, 
1610 Thus it apiMHrs that Pelrese made the tiist 
tebseopir obsination of a nebula of yylihh we. have 
an) record The earliest telescopic observatlou of tht 
Andromeda nebula yyftH made by S Marius in 1912 
Blgourdan is Inclined to doubt thy eailier obsrrvtttlmm 
of the Andromeda nebula with the linked eye, men 
tloned In most books on astronomy 

Arequlpa Pyrhellometry—Dr O G Abbot of the 
Smithsonian AMmphvsie al tHamilton has reocnflj 
publishes! a dlsMtssiori of tbe pyrheliomy tric obserya 
tions made from 1912 to 1915 at tbe high hvtl station 
of Harvard ( ollege Observatory at Auqulpn Pt ru He 
stfltts that 4 tbe Arequli»i results confirm thy variability 
of tbe sun both from year to year hikI from day to 
da) shown by investigations at Mount Wilson and else 
yylierc ” He suggest* that if similar observations <mild 
l>e maintained at eight or ten favorable stations st high 
altitudes iu various parts of the world the variation* 
of the sun could lie determines! almost or quite as cor 
tulnly tlu refrom as from two stations equtpiwd for 
complete Hpex tromolometrk measurements of tlu solar 
constant Otu Inter* sting result of tbe Arequipa oh 
serrations is that no y ffey t uism Htmosiiheric transpar 
eia) was pr(Mlu( < eyi tlu ry b) the dust fry>m the eruption 
yyf Mount Katrnai in 1912 th»mgh *uch effysts were gen 
erul in the northern hemisphere for more than a year 
aftei the eruption 

Aatronomlcal "Bull* ” are a aovcrelgn nntidoto to 
the tedium of plodding per a-Hprra ad aatra , and their 
number ai>t»ear* to be unlimited hence tht astronomer 
has no excuse fur l>cing melancholy Mauv delectabl* 
Bi>ecimens have been recorded in our columns and w# 
are alyyaya glad to add to the list From the current 
number of Popular Astronomv we learn that a certain 
newspaper, in describing the February Bolar eclipse, 
announced the time nt whhh observers might see th« 
‘shadow * coming at rose the fare of the sun since 
the sun is the source from whhh planetary bodies are 
Illuminated one wonder* by what process the neyys 
paper writer suppowd that a shadow could bo thrown 
upon this luminary From a recent numiier of Shfa* 
we learn that when the German axtrophysiclst J F 
Krtlger died recently In Denmark, lie was quite gen 
erally dew rilied iu the newspapers of his own country 
as an 4 wtrophyslologlst ’ Sirius point* out, however, 
that the term '* astrophyriologist ’ although innpplhnblo 
In Krtlger’B case, U not so incongruous an expression 
a* It appear* to be at first sight Tt applies very well 
to euch persons a* Prof Adolph Marcuse, of Berlin, who 
has made a special study of errors in astronomical 
observation* due to physiological defect* in tbe ob¬ 
server. 
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Radio Communication 

A New Wlrelww Record in h* I lived to have been 
OBtflhiinlicd yin April 2t>th whin the operator In the 
San I ruix tay o Imim h station phhtd up n message slut 
ing tht jKwiilun of tht sp Him r 4 Minn” 4,870 mills 
out from that Ik >rt on In r Jourin \ to \ Australia 

Australian RadioSmIce — Thy Australian Mlnisty r 
for the \n\i stall » that I In i abliu t hi* thddod that 
tbe whole of the wluliss t<u graph --i dkms sinmid ta 
undtrtby control nf tin \nyy Dcpartimnt mid tin )1( ^ 
Heryld \ylit heculitd tin Rouil AuHtiallim \my Itmllo 
s c r\ Uh I b<)*y i inplo\ «sl on nboro y\ it I i n i uniforms 
similar to the nnwil uniform* with a slight difference 

ill baeigen 

Weather Observation* Reported by Radio — At the 

napicst of theAVtiltlnr Bum ail Hrrungi no nt* bnyy Imh n 
mink b\ ibe Diiltccl statis Mnrcau of Tighthoiisis for 
taking wentlur olw rent Ions on tin llglit yy*sfiels at 
Nantm k< t Shoals Mu** Diamond Shoals N < T r) 
ing luu Shoals N < hihI Iliuld Rank Tt \ These 
light \i sm In hm all equipped with wlnlyss apparatus 
by my ails of wbleh oltny ryatlons uiuy be truusinlttcd 
to him iKilnt dc slrysl 

A New Wireless Station for Norway is announced 
In a reunt Isniu of tnpumnnv Tin station Is to l>e 
ery<te<l nt OoriHiiter and tin contrnyt for thy work has 
bn ii lit to tin ( (*<!!*( baft Hlr DrahtloHe TcLgruphlt 
of BeiJin Tin stutlon whtih will lmw masts TOO feel 
high 1* Intend* <1 for i oiimmnb ntlon y\itb the lurge 
I nrojienn wlnbsN Ntatlon* It is also proitosiHl to erect 
a small station for shipping It Ih cx|H*ytey| that the 
hew station width will Ik equipped mi the HUine priu 
c lple hh tlial at N nn n lnarJhrMn will by read) in the 
Hiduinn and ilie <ost will lie idmur jfllOOOO 

Work at the Maro Inland Station —The construe 
tioii of tlu 400 f<M>t tout m foi the new long-distant e 
^ration at Man Island mar Sun Fnuutayo, is wtll 
undi r way It ta belli visj that wlun tin TO kw up 
pa rat us is iuHtallysl tlu Mare island station will b* In 
lonstmit touch with ships «#f thy nuvv along tlu I'm lilt 
( oast hh far as tin southern Ixiuiidiny of McxtiO Tin 
station will also 1m able to cotmuuuhut* with land stH 
thnis along tin coast and with Hit Gow nmn nt station 
ut Arlington mar Washington 

Wireless Communication Be tween Kentucky Mine* 

It I* ri polled that two Kiutmky coul mining torn 
panics me pry paring plans for wireless tclegrM])b 
scry Ice betwyen sty* in I you I mines In Hnrlnn Count) 
Rtntmky and tb( muin nlll<« s in TiOuis\il)e It Is said 
that tin stmllng station Is to l>e huntyM In the Black 
Mountains whin Hu < uml>crlini(l range reaches its 
higluHt ybyntioti In tli« Htatc Tlu nsslying station 
will lie on tlu stni ks Building Toutayille The distance 
on an air liny is lu tlu tu IghhortuxHl of 200 miles al 
though by roll It Is litanr to 400 

New Theory for Electrolytic Detector Operation 
— In a iiuptr pnHMittd by lhof Milder D Bancroft be 
foiy the re nt Masliingtoii meeting of the Amtrknii 
Hys troy ht mb al soyhti an 1 ntc resting theory is pre 
sy ntysl and offy ml for the ntotlua opnandi of clettro- 
M tic dytistois c r v Ht n I m H tiers and column namelv, 
that tUitilc yoltage sijuc c m n out or at least In some 
\y»iy din riHwiH th< tldikncss of the absoilxHl gas film 
ami Hie ry by dec rta*ys Hn resistant of the detector 
Tlu pu |m r is << italnly wylyome ns n stirrer of opinhins 
(oiiinuuls the Hutrunl Murid, and iih n gauntlet 
thrown to tbe nd\ocntis of tlu rimieley trk action 

Radio Phenomenon Encountered in Mexican Cam¬ 
paign—Artording to thy Witfh*# Apr the wireless 
Nyryhe men with the American punitive cxpeylltlon into 
Mexico wry re surpris'd to discover that conditions In 
that countr) were cxaetl) tlu ryyyrse of those in the 
United states In our own country the wireless opera 
tors find thnt tlu night Hun Is much better for the 
transmission of dlsimMus south of thy U>rder the 
dav time ta last Thy ry ta no much atmoapherk dta 
turbance at night tn Mi\bo that yyireiess men prefer 
the day hh a time for ojm rating Tills is not due to the 
altitude, which Is 7 OOP ftet but tu the minerals In the 
mountains (s]K*tlallv iron ore 

A Concealed Wlrele** Telegraph Station which ex 
tatfl in some port of Brussels has eausysl murh nnnoy 
an<c to the looil Gennun authorities l>e<ause of the 
fact thnt it has furnished the people of Belgium with 
war news which the Gormans desired to keep from 
them According to reports the Beareh for the station 
has thUR far been unsms-ewful although as an added 
incentive h reward of $2,500 Is being offered for iufor 
rontion that will disc lose the location of the tronbleaume 
plant Since the wireleaa Btatlon ajiiiearR to be used for 
receiving messages onlv, its detection 1 b extremely dlf 
fleult and resolves itself into practically a house-to- 
house search but If the station were also used to trons 
mlt messages, lta apprehension would* be a simple 
matter 
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The Federal Government'* safety first train leaving Washington on Its tour of the Central States 


A FAKRFVCIII\0 result of (Ik recent Snfet> Hrnt 
P^xiMwltlnn lit Id In Washington lij tin federal 
Government to show what It la doing toward the saving 
nf life nnd propcrtj Is to 1 h» found lu the efforts now 
under way to bring this iiiHtuinl to the attention uf 
the country at large f Ihe Baltimore and Ohio Rail 
rood Company has cod|>erHted with the !K]»nrtment of 
the Interior in thin to tin extent of furnishing with 
out charge, a 12 car, all steel train to accommodate 
the more slgidttcnnt features of the ixhfhlt Tills train 
Is being hauled over the entire B & O system stop¬ 
ping a sufficient length of time in catli (liy or town to 
enable the residents to inspect thoroughly the various 
exhibits 

After an inspection of the train by President Wilson 
the start was mndo from Washington, on May 1st, lu 
the presence of Secretaries lied field Lansing Daniels 
Lane nud Baker The itinerary for the first month in 
eluded one-day «tc>i>s at Chester, Pa Wilmington Del , 
Frederick, Hagerstown nnd ( umlwlnnrt Md , Win 
Chester, Va , Martlnsburg Grafton Morgantown, Fair 
moot, Clarksburg and Parkersburg W \ a Marietta 
Athens and Chllllcothi Ohio Vlpcennes Washington 
and Seymour Iml and bast Kt l^mls, ill with stoi# 
of two days each In Philadelphia Baltimore St Louis 
Louisville and Cincinnati After completing the tour 
of the B A O ni rangements are to Ice made to take 
the train over the other trunk Huts of the country, so 
that every tit Iren who urn's to do so may see Just what 
his Government Is doing for him 
The exhibit of the Public Health Ben Ice of the Treas¬ 
ury Department touches the people about as < loach ns 
any Bj charts nnd models this branch of the sen Ice 
Illustrates its methods of dealing with epidemic* and 
substantiates Its claim that the freedom of the Fuited 
States from tjphua, cholera and yellow fever la mainly 
due to the efficiency of Ita quarantine Mtthods of pro¬ 
tection of food, water and working conditions are dem 
onstcated which go fur toward accounting for Ihe low 
death rates of our large cities 

More direct netlvlttes In the tuning of human life nl 


though not of niuilj so wide application, are those 
exhibited h> the t oust Guard. Llfo bouts, life lino guns 
breeches buoys wireless outfits are some of the Imple- 
m< uts employed hj these courageous men nud to be 
setn In the exhibit of their activities Likewise the 
Bureau of Mine* hns on display a complete set of ap¬ 
paratus for tuning and cousenlug the lives of the 
miners The Amerlcun Red Cross Society shows how 
it goes Into the fuctorj dlstrltts and touches the work¬ 
men the principles of first aid to the Injured K\eh the 
Weather Bureau makes It clear what part Its storm 
warnings piny In su\lug lives by keeping vessels out of 
dangerous regions or In giving dwellers In the river 
bottoms warning of approaching floods. 



Car devoted to the Red Cross and the Coast Guard 


Perhaps of less human interest, but of no less neces¬ 
sity, is the work of the bureaus which conserve not lh et, 
but property and resources The Forest Service show# 
Its methods of prevention uud extinction ot foreat fire*. 
The Reclamation Service illustrates Its activities In 
bringing fertility to the waste places and ranking them 
habitable by man Among the exhibits of this bureau 
are many colored transparencies and moving pictures 
bearing upon the reclamation of 40000 000 acres of land 
In the great American desert 

\s a part of a trulv American safety first program, 
the Departments of War ami Navy have tried to show 
by means of a collection of models just how we are 
prepared to deni with h foreign foe. The turrets of the 
great battleships are here In miniature, there are 
machine-guns and representative tvpes of warships, tor 
pedoes and signal stations, all well worked out Few 
people will be able to come away from this train with¬ 
out finding something to Interest them and to enlarge 
their ideas of the scopo of the activities of the Federal 
Government 

Japanese Patent Rulings 

OMPLAINT^ have recently been made that the 
Japanese, In patent and trade-mark matters, are not 
construing their laws and rules of procedure In favor 
of foreigners In the same liberal manner that Is don# 
where the rights of Japanese are concerned. As these 
complaints have como from people thoroughly familiar 
with the actions of the Jujamese Latent Office and other 
Japanese tribunals, it nppenrs to be necessary that they 
receive attention 

It would seem that the complaints have been occa 
stoned by a misguided desire on the jtart of some petty 
officials to further the Interests of Japanese at the ex 
peuse of foreigners doing business in Japan and it U, 
therefore, believed that as was the case a few years 
ago, the trouble will be cured when those in authority 
realise the due significance of the rulings that have 
occasioned the complaints. 
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Hd|^Wen mb Protection Against 
Dangeroos Darts 

n ?8T of til kinds tit a menace to a 
worker's health, especially It it is 
laden with metallic or sharp particles. 

0 o It is that among the dangerous oecu 
potions of the present day, sandblasting 
Is well In the foreground, although devoid 
of the spectacular The manager of a 
well known Eastern foundry recently 
stated that “ a sand blaster lasts about 
five years, rarely any longer " After that 
time the millions of sharp particles of 
sand have practically sandblasted his 
lungs. 

If the sand blaster Is to be protected 
against the bombardment of the myriads 
of sand particles, It Is essential that he 
be provided with some suitable form of 
respirator or helmet The former has 
been in use for years past, but the latter 
Is only now coming into greater use. Ad 
American firm recently completed a series 
of tests in order to determine first, the 
force of the impact and the abrasive en 
ergy created by sand blasting, second, the 
fineness of the sand after It has struck the casting, 
third, the properties of the sand after It rebounds. As 
a result of the knowledge gained, there has been de¬ 
signed a helmet which is said to meet all the condi 
tlons encountered in the work, and which affords pro¬ 
tection for the eyes, ears and lungs 

Four shields of multiple metal screens admit air and 
light, but form an impenetrable harrier between dun 
ger and the man wearing the sand blaster » helmet A 
frame holdB the hood away from the head 
to form a 2 Inch air space all around, 
permitting of the free circulation of air, 
thus hot, stagnant air cannot colled In 
Side the hood The multiple lareemi are 
of sufficient toughness to resist the blow 
of the sand, while the frame, although 
light in weight, Is very strong The hood 
will withstand the hardest kind of wear 
In conjunction with the sand blaster’s 
helmet, a hood of light material may be 
fitted over the same frame This hood 
drops to the neck of the wearer, where it 
tan be tightened by means of a draw 
string A window, which may be either 
transparent <ellulold mica or glass, per 
mlts vision Free circulation of air with 
In the hood Is facilitated by six ventilat 
lug screens In the top and four in the 
skirt In babbitting operations the same 
head frame Is again used, this time to 
support the wire mask on the head The 
mask is made of three parts Two parts 
of semi spherical shape form the cap A 
ridge or comb where they join adds rigid 
lty The apron, dropping to a point con 
slderably Mow the chin of the wearer, 
extends in width around one third the 
circumference of the headfram#, therefore reathiug 
almost from ear to ear, and giving ample protection 
from the splashing metal An added protection for 
the eyes are the two squares of beat treated glass 
The multiple screens used In the helmets and hoods 
consist of a number of metallic screens of very fine 
mesh arranged in suitable combination These de¬ 


it 1 h htlng Installed In fleets of 50 or 
more lu gome of the Jailor plants. One 
man mn oixratc It and accomplish the 
saint wo\k that nrdlnnrllv requires tin 
Ht r\ hen or from the to tin men 

Tin timk 1h gear drUtn and is 
t quipped with u pin (form width uin\ bo 
iiilm-d <>i low ( red In a hixn.la| tltx tile 

lifting ilnlu. drlw n h\ nil nidivhUuil 
motoi tilling powir fn*m tin truck bat 
b *5 lht plutfoim will a load 

of *1 ooo iHiundH i In* In x In 7 seconds, 
and the trink loudnl to cnpmttv can 
umw \ tin load to It m distillation at a 
hlMtd of w y mihn an hour unci there de- 
iw>xlt llu loiohxl platform 

In plant* w hi r< It Is now Installed 
tjootls nrt_ plm i d on platforms In various 
Iiarta of the building and are moved at a 
minimum tx|Hti*i of time nnd labor h> 
the truck If desired the truck tun Ik* 
used for ordinary trucking puriKjstx or 
It enu he used ns a tractor to haul ordl 
luiry trailers from place to place It Is 
loustriutcd of X but us steel cuNtlngn, 
and drop forgings and the controlhr U 
of the vertical type with three sineds forward and three 
In the opiKwIte direction. The control of the lifting 
dtvke 1 h automatic, and when It la desired to drop tjus 
load tblH (an be done In from thret to live seconds. 

Making Railway Rails Continuous by Means of 
the Electric Arc 

CONTINUOUS conductor Is obviously more efficient 
as a path for an electric current tlmu one made up 
of a number of sett Ions more or less se¬ 
cure ly Joined togUher Tills, then is the 
reuson wh> eletfrit railroads spend large 
sums of money in joining or “bonding” 
their rnlla together, for the count* ting 
plates used lu joining mechanically the 
ends of two rails form but a poor elec¬ 
trical connection , and when It U Itorne 
in inlnd that these joints occur ewr* 30 
or *40 feet, it tH'comes apparent that the 
aggregate resistance In a mile or more 
of track is tremendous 
Heretofore the bonding of rails ha* 
taken the form of small copper cables 
or strips connecting together two adja 
cent rails But since the Ideal both from 
a mechanical and eUntrlcal viewpoint, U 
a continuous rail In recent vears the rail 
roads have Invn resorting to various 
methods of welding, to a greater or lesser 
degree, the rails together, using the cast 
ing process, thenuit, or electricity The 
latter has been accomplished by two dis¬ 
tinct methods first, the resistance 
method, In which a heavy current la 
caused to pass through a i*x>r joint be¬ 
tween the rails, the resistance of which 
heats the steel to a point where the metal 
actually inns, second, tbo electric arc method, In which 
the Joint Is heated to Incandesce noo by an art drawn 
between the rails nnd a carbon or metal electrode 
The latter method Is |>crhap« the most common In 
present-day practice 

A typical arc welding outfit for rail bonding aver 

(Concluded on paue 0*!0) 



Hood u*ed aa a protection against 
dangerous dusts 


vices take the place of respirators and goggles in the 
Instance of the dust hood, and permit men to work in 
places filled with lampblack dust, carbon flour, lead 
dust, oxide of iron, and other dangerous dusts, with 
out Injury to health The advantages of the helmet 
and hood over respirator and goggles is that they are 
more comfortable to wear since nothing touches tbo 
wearer h face, and that aside from protecting the wear 
er's lungs, his ears and hair are likewise safeguarded. 


A 



Bonding or joining electric railroad rail* together by means of an electric arc 


An Electric Track Which Carries Its Own 
Elevator 

T O speed up trucking methods in plants working at 
full capacity to meet the demands of the new era 
of industrial prosperity, A combination truck nud ele¬ 
vator has been placed on the market At this writing 



Mask worn by workers engaged in 
babbitting operations 
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Strategic Moves 


of the War, 


June 2nd, 1916 


By Our Military Expert 


O M nf the most tonslHtontlj nollccnhlr things of 
llit F uiKirotin war in the wiij In whlth the u neral 
hIhH of Llit* ( i ntral Empires iu w r ou rlook an) Thing In 
tlilur the Bltimtkm or tn the nrt ot war Fm muth It 
litis been conceded In n genital ua\ that tin (.trimth 
arm) wuh tilt beet In tin vvmld in |>olut nl <n gnnl/nlhm 
iih well hh discipline—a willahb (ohl blooded fighting 
machine Itur tin. \wir Iuin niiMle thin generalization 
most 8i»oelflt 

T It Ik Ik apropos of tin Fnhnh font* collected lu un 
out -of tilt win s|K>t on tin niup Sulnnlkl Into width 
> It I nit jy 11 n mil h un was drtvtn during tlie i louring of 
*Si i hla win it a helidod ulltiupt to aid thin HumII all) was 
made 

Afler tuna) months of talk regarding the Imminence 
of the launching of u general offeiiHhe hy the P.nteute 
lowers ever) Indication reasoning as well began not 
man) we<ks ago to isdnt to Itn Inaugmutlon with the 
coming of propitious weather In tlu current spring As 
the Initiative lu wur means much to the sldt letulidug 
it German) at the most aiiaph Urns moment and r< alia- 
1 ng tile prcjHJUderant numbers against her at this pham 
of the war promptl) blocked the Allies little game hy 
tlx ojsndng at Verdun of the most stuj«nd*»«s battle- 
Hlegi the world Iiuh over wltuesswl (leimail) look hold 
at this point and, with eminent mllltar) sagmltv and 
t( mult) has not lit go <vm though there now api>ears 
small likelihood of a taitlcally suctessfid decision necru 
ing to 1m but as long as Gerumiiv < an continue her 
ussaults at Verdun the lidtlatlvi remains with her 
funeral Cadorna the ItnllHii gem rallsslmo paid an 
Important \l»lt to Paris to consult with the members of 
the Allied council und reports were freely 
circulated that the Italian hi my was 
about to arouse Itself and press forward 
lhe next thing the dlsjsiti lies recounted 
was tin hea\) Austrian attaik In the 
f ! routine drl\eu homo hy the hammering 
of a »u|>erlor nrtlller) The Italians—and 

their Allies—were again forestalled und 
the former arc extremely busy meeting the 
thr«at to the NcuUlau section of their 
lund 

After the withdrawal of the Allied 
forces from Serbia diplomatic necissity 
became the deciding fat tor In halting 
Teutonic pursuit ut the Grecian border 
There existed—and exists to-dat-a pow 
irful wur part) in this am lent nutlon of 
Athens whhh held that the diwtlnies of 
Greece must coincide with thoso of the 
Fntente The court party of decldedl) 
pro Teutonic linnlng, resisted tin popular 
demands nnd on the phu of presetting 
strict iieii(niMt) through holding the reins 
of got eminent has been able* to krep the 
Greek forces from under the standard* of 
the Filicide The national situation was 
complicated hy the affiliation of the liiilgars—frankly 
Inimical to Greece over the Question of Mucedouin— 
with the Central Empires. Diplomat) Intentne<l for 
ft nr of ladling the kettle o>er and ns a rtsult (.reere 
promoted tlie odd s|a*ctade of maintaining ttshnhal 
neutrality toward tlie Kaiser while she of necessity 
paid part of her tnnt) obligations to his enetnv b> per 
mitt Ing the use of a section of her terrltot) b> the 
LnteuLc 

The comparntlvily slender Fntente ft>ries width txxiu 
pled Salonlkl after the retirement from Serbia have 
been \nstly Imnnmil slnee that time Tu addition to 
1 lie Freiuh and British troops whhh conn mow the Imlk 
of the force more than 100 000 Serbians armed and re- 
equipped h) the Allies are now present within the lines 
II Is lui|N>BHib]c to sa) with any degree of untilwhat 
Hie tola] force mny bo but comptlaton of wirlons re* 
|mh(h netlvnl Iri this country since tlie ocuipatlon of 
Sulnnlkl h ml to the ladlef that from fiUtMXK) to 000 000 
imit Is not fai wrong 

( nil It tin lt^ser nurnlar K>en In this war of grnnd 
nrlthmelh a dNHmt ami concrete ami) of half a mil 
lion nun is u un isiwirful fnrre—In this case power 
ful tnough to lull ini* an offeimhe tlirusl northward 
ngnlnst the rail win from Gorina m and Austria to 
lurkM and ( misbintnioph It estnhllwheH a \er\ real 
threat a thorn In the wide of Teutonia for It is fnirl) 
on Hu sttnUgh flank of Hh ctHttiqwmh'ntlons and rather 
near ul that 

This force has ccrtnlnlv not lieen gathered at Mnlotdkl 
ineref) to occupy Grechin ti rrltorv no such prepara 
(Ions as hate lieen made fur its adequate maintenance 
would have been completed for smh n purpose and the 
dedaction Is \erv easily made tliai tlie greatest object 


of the force is to undertake such a northward thrust 
whin the time nnd circumstances are promising to 
success. 

Again reiHirts hau* Indicated for some time that ac 
thit\ was about due from Salonlkl But the German 
HtafT n ullrlng that diplomat.) has won its all by holding 
Greete iimcthe an long as It has and that there would 
l>c nothing to gain onto the Entente should begin an nd 
wince has remitted tlie leash from the Bulgarian war 
dog and to Htlze bettor and more adorned defeuaUt 
inmlllons ngHlnst the day of bnttlc has permitted llul 
garia to crows Intu Macedonia wetse Greek di fenses and 
obtain a foothold uimii her desired laud, ignoring the 
factor of iwmsible (.reek parth lotion against her as a 
rewnlt“or else Ihrlln must lime u very thorough under 
Htumllug w il h Athens. 

reutouU und Bulgarian troops advanced a short dis¬ 
tance ulmig the Rher Menta at Xunthl and toward 
Deuilr IIlMwnr wlilh It Is reported that strong cunecn 
tratloiiH of troojm hn\e been made near Doirau and 
Nev l oko/> 

The linos of Salonlkl are of two general classes, the 
advumed positions and the line of defense The latter 
Is u \er> olnlous one and makes for economy of 
manning It logins on the east mar Vrasta on the 
Gulf of Rendlna, or Contessa, or Orfano—take your 
cholre*—uud follows the line of the river which Is the 
outlet of Lake Bnshlk Tlie lines now lie north of the 
lake, but should ne<rwHlt\ ioiuj»el a retirement this 
lake and Its smaller nelghtsir more to the westward 
form excellent nnd firm isduts of rest to the general 
line lu the vicinity of the railway to Glevgeli which 


is crossed l») the main line of defense tliero are a num 
lx r of eminences which form excellent positions of de¬ 
fense The line crosses the Vnrdnr at Topsbin, pro¬ 
ceeds approximately ten miles farther west then turns 
abruptly southward to end seiureU ou the Gulf of Sa 
lonikl iu the vklnlt) of Libnnovo and Kolendros. 

From this entire line northeast, north northwest and 
west the advanced positions occupy the ground to a eon 
sldernhle distance To the northw ard are broken ranges 
of hills and mountains whose passes and crests must 
lie for<*ed ere General Sarrail’s force <nn tuaterlully ad 
vHiice towunl the Teutonic communicutons with Turkey, 
and It Is to prevent the occupancy of these hills b> the 
Allied forees that the Bulgarians hnve moved forward. 

flnuii afler Salonlkl was occuiileil In force b> the 
Fntcnti n>m par I son was drawn iu this column between 
the piesnit situation nnd the Hues of Torres Vwlras 
In th< Beninsulft campaign when Wellington, beaten 
bmk h> the armies of NaiHileon, estublUhed himself 
about "0 or (U tulles north of 1 isl>o!i wdth his right ou 
the Tagus while his left lay secunl) upon the Atlantic, 
and ull the nssaults directed against him failed to 
shake Ills hold When the time was ripe he turned 
upon Masseim and dro^e him to the defeat which even 
tuall) rtsuited in the downfall nf Nai>oleon 

To rituru to the theme, for the third time the 
Teutonh staff tins forestalleil—or possibly anticipated— 
an offttmive movement on the part of Its enemy And 
while the great struggle has continued for weeks on the 
western front this same staff haa found It expeditious 
to take offensive action 

It may reasonably lie expected that Russia's turn 
will come, but the problem should be herder on account 
of the vast extent of the Russian line from Riga to 


Roumanla It may come toward Riga. Dvlnsk, Minsk 
or Romio, the moat important railway Junctions of the 
entire line And If It coaiee, it will probably be found 
that it almost exactly anticipates the assumption of 
the offensive by Russia Bat Germany has lees to fear 
there than elsow here, for reports of oonditlons Indicate 
that while Russia Is actually far better off in a mill 
tary way than at any time since the war begun, she is 
mwerthless not yet prepared to undertake her general 
forward increment lu full strength to promise success. 
Her easy sweep lu the beginning of the war was pos 
sible because her mobilization was consummated earlier 
than the German staff expected, when Germany » hands 
were occupied with the throat of France. 

The Balkan theater of war is well worth watching 
No one can tel) where the first major diversion on the 
part of the Entente will occur and it may easily be a 
joint one participated In by Harrell s force thrusting 
to the north while Russia strikes southward. 

The Phyaics of * Smoke Ring 

By Leigh P. J Zerbee, 2nd Lieut., C A C, U S A. 

N the firing of large caliber mortars the spectacular 
smoke ring Is of rather common occurrence To the 
layman it is simply a beautiful and Interesting sight 
to be watt hed until It disappears in the clouds. How 
ever, when an artilleryman sees one Issue from the muz 
zlo of his piece he expects that particular projectile 
to fall Bhortt and unless other conditions make a com 
pensatlng error hiB judgment will be correct From the 
foregoing it is to be understood that this phenomenon 
is undesirable The following Is offered as au explana 
tiou of tlie cause of the smoke ring 

Every one Is familiar with the appear 
ance of the modern projectile, a long 
cylindrical body with a fiat base at one 
end and a point at the other Just for 
ward of the base and encircling the pro¬ 
jectile Is the rotating band It Is made of 
annealed copper The iswder chamber 
of a mortar is of larger diameter than 
the rifled jtortlon of the ls»re consequent!) 
the chainl»er and bore must be connected 
b) a cone. The after part of this cone is 
unrifled and Is called the centering slope 
The forward portion is rifled and is known 
as tho forcing cone The rotating band is 
turned to the same surface as the cone in 
the gun and when the projectile comes to 
rest in tho bore, after hnv ing beeu 
rammed, a gas tight Joint Is effected be 
tween the gun nnd the projectile Thus 
the rotating band here Is In reality a 
valve nnd the centering slope its seat 
Projei Liles are rammed with all the force 
a mi liable so as to seat thorn securely and 
make (fc absolutely gas tight joint After 
the ramming of the projectile the powder 
is loaded and the breech closed At the 
time of the explosion a great pressure of gas Is farmed 
behind the projectile which enusos It to move forward 
flowing tlie copiier band down Into tlie grooves of the 
rifllug mid preventing any escape of gas If gas does 
ewniH*, due to improper seating, dented or otherwise 
mutJJutPd rotating band, or other reason the pressure 
acting on the projectile Is lowered and the shot will fall 
short 

This leaking of gas past the rotating band is the 
cause of the smoke ring It takes position In front of 
the proj^tile In the form of a smoke piston and Is 
pushed from tho bore by the projectile Even though 
this piston of gas while In the gun is forward of the 
projectile, still, due to the rapid motion of the projectile, 
it is under greater than atmospheric pressure. When 
It issues from the muscle It Immediately expands, ac¬ 
cording to Boyles DaW, and the next instant is pierced 
by the charge This changes the smoke piston to the 
smoke ring TSb queer “ turning inside eat motion ” 
they have U caused by the charge going through the 
ring and Its friction against Hie Inaid# of the ring 
setting up a rotation. A slinAft? motion may be 
obtained by placing a small rubber*band around a 
broomstick and pushing It along the stick by the hand 
which at the same time loosely grasps the stick 
The faot that the ring continues to increase Id 
diameter as it rises Is probably due to the kiuStlc 
energy given to tt in that direction by the force of the 
expanding gasses at the mumfle. It rises from tho piece 
at flrSt swiftly and then more slowly The rapid Hstnt 
at first la explained by Its velocity from the mwtafi 
this soon dies, off, however and its ascent contones 
by reason of the fact that it po S ss e s a s a tower specific 
gravity than atx 



The region about Salonlkl, showing the line of defense 
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lTh€ editor* are not responsible for statement* made 
in the correspondence column Anonymous nnnmunl 
cations cannot be considertd, but the name* of <nm 
spondents trill be i withheld teken so desired ] 

Open Sights ts Peep Sights 

To the Editor of the Scientific Am ecu* an 

Articles on the above have appeared tu jour issuo 
of Dec 11, 1015, January 22 1910 and April 15 1P10, 
These articles are bj Mr Grossman and Mi Wlnnim 
Mr Crosaman stutes tlmt the pci'p 1 h quick*, r tlmn the 
open He also Staten that the open night la used when 
in a great hurry These contentIons appear to cun 
trad let. Ho states that the i>eep 1 m ignored Hl aim) 
states that the peep must be found, that the head 
tniut be placed In the right position ho hn to look 
through the peep, that the peep must Ihj lookwl through 
at the outset These contentions look very much like 
further contradictions It certalnlj does not seem 
possible to Ignore the peep, and at the same timo 
search for tt 

Mr WlnariH states that the [>eep In useless to i>oor 
light, which lasts about half the tliut Mr OroHsumn 
does not deny this Htatement hence must be taken to 
have admitted It The same thing applies to Mi AVI 
nuns* statement that the jieep Ih useless for moving 
targets 

Neither Mr Grossman nor Mr W limns Htutcs how 
Useless the peep would be In the mud and bIunIi of 
France and Belgium 

The reason why the open night T n used when in u 
hurry In that the target the front sight and the sur 
roundings are never lost sight of, as Mr VV inuns states 
On the contrary, when the peep Is used the front 
sight, the target, and the surrounding)* are lost to view 
from the time that the plate which contains the peep 
comes before the e\e until the i**ep l» found the head 
got In the right iwsitton, and the in*ep In looked through 
After these things have been accomplished, the front 
sight must he Hearthed for and found the surrounding 
country must be sear* hed over and the targtt found 
When all these tasks have l>een i>orfonned the gun 
must still be sighted 

When In a hurry, when the light is is>or, and when 
the object Is moving the i**tp Ih manifesth unfitted 
for use Unquestlonabh, the jmtp wlun it <«n la* 
used, Is more accurate than the ojhii sight Tlie tele 
scope Is more accurate than either but that fact would 
not Justify the general use of the tt leacopt 

The acfiiratj of the peep lndwed both Americans 
nud Canadians who were after mere amusement at the 
target to adopt the peep Tim hnjm of muring tro 
phles by somewhat queatlonahle tut thuds tlmt is, b\ 
the use of sights unsulted for wur puriHjses generally 
induced both Americans and Cnnndtans to adopt the 
peep In for* lgn competitions 

Mr CroHsmau tqieuks of accuracy He also advo 
cates the use of a battle sight, whtih docs away nbsn 
lutely with anything resembling accurncv His two 
position* on aecurncv seem at bast qv#*er \\ hat would 
b© thought of a man who started out to hunt game 
with only a battle sight on his gun' The man who 
would do It would certulnlj be considered a Uttlo po 
culiftr PrevUtly the same thing applies to hunting 
men 

The meaningless term 1 flat trajectory” apj^ars to 
have led some men astraj There newer whs und neur 
will be a flat trajectory 

Am to act uraov of guns, which Is another meaning 
lew term or phrase, no gun Is act urate No gun tun 
b© sighted Sighting Ih mere approximation I do 
not refer to battle Hlghtu, which are never Intended 
to be sights at all furiously, neither those who make 
guns nor those who use them seem to desire tttfet guns 
should he more nearly accurate than thej now are, 
though they could very easily be made more neuilj 
accurate 

C ( Grant, M D 

Box 422, Bed Deer, Alberta , 

Possibilities of the Transatlantic Flight 

To the Editor of the Scnrmnc Aubrkjs^ 

In your issue of MiG 0th is presented, in a letter in 
m© Correspondence Column by (Horge 1 anxlUH on ele¬ 
mentary proof that the ‘ nvirage machine” cannot fly 
across the Atlantic in a nou stop vojHgo “Thm flg 
ures,” tt is stated, 44 prove conclusively thut the non 
stop flight across the Atlantic is beyond the present 
possibilities ” 

The writer concludes by censuring Mr Curtiss for 
lending his name to such & project “ It U inconcelv 
able to me," says He, “ that anv persona having even a 
Might knowledge of aerodynamics would lend their 
tiff meg and endorse tuih an undertaking " 
t j^nolt me, by use of the writer’s method of argument 
kttl somewhat better data, to prove the poasibility of & 
|pt**op flight across the Atlantic Mr Curtiss says 
build a 8,000-pound flying boat of 800 horse- 
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power, using 215 pounds of fuel per horse* power The 
weight per horse-power in, therefore, as follow h 
F uel for 30 hours 16 fi pounds per hors* i>owir 

Tile machine 6 0 “ 

Two pilots 0 5 “ ‘ 


Total 23 0 “ 41 

Till 1 * 23 iKtuuda loud requires 23/0 8K3 ihuuuIh 

thrust ih r horsepower, whortafi a propeller of 100 j>er 
cent UfhleiKj um exert a thruBt of 5 30 pounds at 70 
mll< h i>er hour, the annumed himhhI The ratio J Hd - 
0 30 =i= 71 j>er cent, Ih tin i* fore the nei'essary profiler 
UiUkntj In Mr CuiHhm’h pioposetf * raft ltut he tan 
build propellers having greater elthhmj than Is here 
found neoessarj furthermore it Ih not uetcsKarv to 
flj at 70 milts an bout foi to hours Hlnce tin pi o| Hiatal 
route to Ireland la only 1 SOO mllcH long 
Having proved from tht data Huppltad lij Mr Curtlsa 
that tin non stop flight Is luissiblo, I inaj rtninik that 
he is not pledge<l to such a flight with the huh blue 
above ltferred to, hut has made provision for stopping 
eu route for aupplUs from u slilp 

It thus appears that Mr ( urtisH is not, for want of 
“a alight knowledge of ueiodv iimnlc h vtnturlng ii|>on 
on 111 coimhkrtd or u pr» |m>hU rous enterprise tin the 
(ontrnrv lu has nn nerodv namlcal laboratory of his 
own, a tiMhnhal stafT of trained Hiul cxiHerlemed utro 
nauthal engineers and has Imd himself the largest 
prat th nl «\|Hrleme of anv man in \iuerha In the 
construction of \Hried tjpts of alruaft 

A, 1 / ah m 

Buffalo N V 

The War Game Series 

To the Editor of the Scifntific American 

Pi riult me to thank jou for vour attention In the 
matter of the war game This project, undertaken by 
a puhlhatlon of the standing and tlr< illation of the 
Scientific American while In h wav n novi 1 diparture 
for any other than a serv h*e magasslne, Is worthv of 
great commendation um ishuatlng jour reuders In a 
mutter of such griat premnt liuiKirtami Anj wtudint 
of tlie war game will revive a ver\ ext client Idea of 
the methods and pns edure of modern mlllturv prai 
tli*e and he la bound to deriu considerable Instruction 
along the lints tovtml Tin militarv students for 
txaujplc, offleers and men of the National Guard or 
members of the Business Mens Training Regiment 
who arc pursuing military studies should find the 
course covered bj vour wnr games of verv material 
assistance* lu their work In niv opinion the S(ikniifio 
Amehkav in thus presenting sue h a gaim, larforms 
a great public servlet* 

John l O Bvan 
Major t,eneral 

Headquarters Division National Guaul, New \ork, 
Municipal Building, New lork. 

The Bettle of the North Sea 

N OT until the detniled reiHirts of Jolllcoe and Beatty 
are made puhllt will II Ih |nmh11>1c tti write the 
technical storj of the great Battle of tht North Sea 
or the Battle of the* Skngtiatk as it may jM,wdbly l»e 
called Thu earlier German oftklul ateounts following 
the polle v of cemcealiue nt of losses as prncflHeel bj Uio 
aruiv have pnneel to Ih* unreliable although later dls 
pate lies admit the Itms of additional ships tu thus* given 
in the first rHdlogrnms to savvilli 
Tin outstanding fiut at Uusi for the casual student, 
1 m the closeness with which the thioiles of naval con 
Ht nation and uuvnl tactics \un vtrlHc<l I la vnrloiiH 
types of ve^ssflH engugiHl on both fddi*s weie nmnuvered 
fought Huttercvl or won, exactlj as the text ln>ok had 
foreshadow e*d 

Brleflj Htuted the Battle of the North ttn w»h a 
first cl a rh engage mud r* suiting from a hostlh dunoii 
Btrntion against the tbrnma High fchas flee*t on the 
German Hide of the North '■tea In width uftei serious 
and (hs It iu)vv is gins To itpenr) approxlimih Ij opml 
losses on oath shh, tht (itrumii fieet was driven back 
into its home lHirts, leaving the commaad of the Beu 
to Great Britain 

It Is evident that both the British und German 
main fits ts wen out !u furu 11a ih s<i nt of the 
BrlHsh on the German uwst were earrhd out In con 
formltj with the convtnlloual dlsiHisitiou of a flwt tlmt 
Is seeking tin enemv In the van were the fflBt scon In 
and deHtrojvrs Bin k of these were tin Imtth (rutmrs 
and aimored iruliierH (though what these relntlvtlv 
slow lightlj nnuored and llgldlv guiiueil shiisv w<re 
doing in comimny with tht battle-cruisers Is puEzllng) , 
and far to the rear (ton far a« the event proved) was 
the main forci of British dreadnoughts 

The diNiMmlliou of tlie German fleet wns similar with 
the liuporlunt exception tlmt their main imtth ship 
fleet was in close touch and well up with Its screen 
of scouts nnd battle milsers—as the Hrtrhth iMittle- 
cruiser fleet was to discover before the engagement 
had been long In ifograre 

The scouts and destroj ere of the two fleets wore the 
first to make contact, and at once they fell to with 


the chnractfrlHth dtiHh of those vessels Next the 
Imtth frulstrs lutnim engaged and \dmlral Ihatty 
Rush ml fnrvviml at full k|k.m! In the effoit to plme hlni- 
stlf bet v\ ii the (runun butt Um mist rs and their base 
—tin KM ( uiiMl <it tin Bight of Heligoland, us the 
(use might Is lli* nmmuvtr piouilsul lu bo success 
ful but while In umh h<»llv i ngug< d with tins German 
battle-eiulsi r division vvlihh wax appurtnilj to star 
buurd tluie lmiiuiMl up to (N,rt the nmln Imtth lino of 
the Gtrinuu di i udimught lm 1 1 It 'diljiH 
Prohalilv tin Hllunlton w is <u ibe (leinniu lulmlrnl's 
making for It Ih Inovvu tlmt lu vvus u> isltnl bv out, 
and iiuonling t*> mntuil UHtimonv himjiI Zepp*lln 
Heouts It Is fall Iv (( rt ihi that due to ipuior In 
formation tin ioniums hud i fai m*u i *urat< 
know Italgc of the idrinulh him! ixisltlon of tin l iltlsh 
than flu ltrllinh luul *>f tie ( tinmii fnr*eH 

It was during this plmn* of tlu ingagtment that the 
BrltlMh lciHHt h fKturi*sl Til* Imtth * misers and 
armored uulserH wltii Ihelr Mhittulv light armor, 
Wen overwhelms! hv tlu* hiondsideH of the combined 
battle-* ruf»erH and lmtihHhl|>H of tin ( * rimm fiend 
3 hns* HrltlRli butth < ruin* rs tlie mod* ru * Queen 
Mitiv mounting 1 i *i lie h gunn und (ho older ‘In 
defnilgable 1 nml tnv lm (tile w* re Plow n up bj lu 
ternal explosions and Hank Win Liu r tho blowing up 
was due to gun flr* or tin tor|M**lo has not, at th© 
present writing been retried IhoPJlmh guns nnd 
b In* h armor of the armored eruiKerH Defense,” 
Warrior nnd Bhu k Prince wer* |H»werlcsH n gainst 
the < «rmnn drendnonglitH ami th*j also were sunk 
Meanwhile in aiiHwir to Bonttj m wirciesn mil the 
British Imtth ship th**t whh (oinlng up n« fn«t uh forctnl 
draukht could drive it 3Jw firwt to nrlve were thw 
fast 27 knot 13 huh gun hntthwhiim of the “Queen 
Elizabeth } * Iuhh nnd \v* shall not Is* HiirprtBod to leai^p 
that th* hi ships w»rc tlu onlj British battleships to 
get into tlu fight If so w* have here another striking 
tvlfhnrc of tlu gnat tmtltnl valm of *qw*l for It 
wuh tin British hntfh r1iI|>h vvld*h turne*I the tide of 
liallh diovi tin tunnatm lm*k and w nt them In full 
r*tr»*at t*» the shelter *>f tin Ir mine fields 
That It was the Qinnn Klhnhetlm that turne*l 
*hf*at Into vi<torv Is Htmnglj Hiiggoded by the fact 
tlmt the batlleshtpH whi*lt th* (itMmtns ditlm to liuvo 
mink-tin Marllmrotigh nnd the Unrspite —are of 
tills class Both ships bv tin wnv returned to tbelr 
home i>orts 

In tlu Ir flrnt nnnomict inent of the battle tho Ger 
nmuN mlndrtisl the Ions of onlj one cnpltnl ship the 
Pommi rn though what thin old pre-dnndnought 
was doing lu tlu firm dnmlnought illit Ih hard to 
Imagine Mu wan u*d to have lieen lost many 
months ago In tlu nt inapt of tlie ( ermatv pre-dread 
nought fhet on Riga in tin naltic W'as Bhe lout then, 
nnd a* know Io*lg*Hl now in place of a first lltie-Hblp— 
ft dreadnought? 

1 h* 11st of German Iohhcs shows a tendency to grow 
A dispatch from Berlin admltB the loss of the West 
fjilen ’ an lNOOOton dreadnought of the Nassau” 
* Imsh A Htrong HuggtHtlon of further Iomhos In capital 
shlpH is found In Admiral IhuttvH Ht«tem«ut that 
whih pursuluK the Gtrnmn tie*t he saw a German 
battle *ruisti lflow n ui> that later he pHHsed nnother 
Imt Him rulH* r vvlihh waH aparrttdlj mortully hurt and 
that on r* turning lit failed to find uny trace of her 
Tin re in a persistent rumor from neutral sources 
that Mr Intent Ger limn dreadnought haltleHhlp ‘ Jilu 
denhitrg was Hunk but in ltlur tlu British nor (itr 
man adiulraltv mention lu r und at prestiit tho rciKtrta 
lu* k vtrJfli utInit 

In capital ships of the first tlnHs then the British 
have lost Hire* hntth*-* ruin* rs nnd the G* rmnn a, a 
dreiidnoiiglit haltleHhlp om nnd iKisslblv two (accord 
log to Ihnttv s r*|M»rt) lwttk *riiiH*.rH and a pre-dread 
nought battleship 

In H*condniv shipH the British lost three rnthcr old 
Hrnmred c ruiHc th and tlie (h rmans four nc w fnst scout 
crnl'urrt and two old* r irnlserN 

Of dcuiojirs 111* BiHInIi lost * Ignt and the (»er 
mans nlm 1 lu to i umns also lost one submarine 
The total tonnig*. loss for th* Biltinh Ih IH 100 tons 
the tomuu* Iohh f.u tin < *iinaiiH Ih 76 M3 and if na 
Bcattj h report Imltfitcs two < eriimn Irnttle-crulserw 
were lust lluir total toning* h*sH Ih 300 313 tons 
3lu liritiHh loss In capita] ships Ih 03000 tons tho 
German loss Ih 37 000 tons or if two battle-cmlnor* 
went How n It is M 000 Bum 
The outstanding fid of tlu Betti* of Hie North Sen 
U flint the British fl<*« t cn^iMd and drov* the t,einmn 
Me* f In flight back to Bs coasts suffering In the en 
gagement losstn width so far as available information 
goes w*re *Npuil to those of tlu encmv 

If tho lofwes were cHpml the British Hot Ih to-day 
relatively strong t than it wns before tlu fight—If Its 
losses, hr th* ( c rmmiN stati were heavier the relative 
standing of the two navies remains tlie same In the 
first case the grip of the British nnw through him hade 
has ls*en strengthened, iu the second It remains ns 
before • 
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From Herring to Halibut 

Strong Measures Necessary to Keep American 
Fishermen from Being Driven off 
the North Pacific Banks 

By Monroe Woolley 



A S h big iNh iuduwtry halibut In iter haps s«*cond to 
mtlimm In till VHwt flHhlng groiindH of the Pacific 
NortliweHt Fetlernl and Stub ftolurltH (toimrtimmts 
are Hiking unusual Interest In thto growing ftohtng field 
with a view to enlarging and marketing the catch. 

Tho halibut Is th< largest »i*nles of the flatfish 
family, or flounder A dtotlndlve peculiarity consists 
In the fact that both ejes art on the same side of the 
head One aide of tho fish la colored, the other is almost 
snow white Tho halibut grows to great size, and 
often weighs from H00 to 400 pounds The meat la fat, 
tender and dilitloua, and there is a delightful absence 
of annoying bones Halibut steaks are eni>eUally ap¬ 
petising But unlike s&lmou, halibut has not yet found 
Its way into cans Therefore its market to limited, and 
dttoeus living Inland rarely, If ever, meet It However, 
the halibut industry Is growing rapidly, and as the 
fishing fields aro enlarged, new wajs of 
marketing the food are bound to follow, 

•o that in time halibut may find Its way 
into all parts of the country, without re¬ 
tort to refrigerator cars and other ex 
pensive methods of shipment 

The Department of Commerce is doing 
all It can to keep the fishing industry 
of the North Pacific In the hands of Amer 
lean Interests. Seattle has nhvn> »l>ei v> the 
headquarters and base of the American 
halibut fishing fleets, but as the bnlk of 
the halibut to taken on banks iti Alaak&n 
waters, It to necessary to make a long sea 
trip to land the catches there Prince 
Rupert, British Columbia to 500 miles 
nearer the Alaakan halibut banks than to 
Beattie The completion of tho Grand 
Trunk railroad has given the fishing in 
teresta a scare, for they fear Prince 
Rupert will become the ha I lhut head 
quarters, not ouly for Canadian fishermen, 
hut for Americans as well 
Ketchikan, Alaska, has been used as a 
base by the Alaskan fishermen who wish 
to avoid the long haul to Beattie But 
Ketchikan has been quite unable to com 
pete with Prince Rupert since the latter port has ac¬ 
quired railroad connection. Alaskan halibut fishermen 
bare just appeared before State and Federal fisheries 
departments pleading for aid in saving their Industry 
from destruction by Canadian competition But Sec¬ 
retary Red field, according to press reports, had declined 
to suggest legislation putting a tariff on halibut lm 
ported Into the United Btates from Canada 
As their only means of salvation the Ketchikan busi¬ 
ness men have asked the Grand Trunk officials for 
terminal rates from Ketchikan to any point on the 
continent the same as charged from Priuce Rupert If 
the officials agree to thto request, and Prince Rupsrt 


will show the same consideration to American halibut 
fiahermen as Is shown the Canadians In the way of 
prices on ice and other supplies, It to itosxlblo that a 
part of our big halibut fleet will continue to make 
Ketchikan a home port, for Alaskan operations at least. 

In any event Soattle Is bound to lose much of the 
business heretofore brought by the Alaskan halibut 
fleets. To meet this situation the Federal Government 
has gone to muth expense to locate new haJibut fields 
nearer Beattie The Government steamer “Albatross," 
working with a crew of expert halibut fishermen 
aboard, has located new ami extensive halibut regions 
off the Oregon and Washington coasts, close to Amer¬ 
ican porta In 1915 nearly 1,000,000 pounds of halibut 
were taken from one of these areas New banks have 
also been discovered off the mouth of the Columbia 
River where none were supposed to exist, and certain 


other banka with commercial possibilities have been 
definitely located which were hitherto known only by 
rumor 

It may bo said, according to official report, that ft 
new source of halibut supply has already been de¬ 
veloped, and that this same source will be of even 
greater value In the future for a supply of other fishes 
not now In demand. In fact, so good are these newly- 
found banks off Washington and Oregon that usually 
but from two to four days are required to fill the steam 
fishing schooners with cargoes. This halibut harvest 
comes to Beattie Instead of to Prince Rupert, and 
hundreds of small halibut fishermen, and some of th* 


steam fishers, have abandoned the Alaskjtii '’fields for 
the new ones off shore at home. f. 

A movement to afoot to have the FedeHu Government 
continue these surveys for new halibut fields nearer 
home by chartering two regular halibut fishermen 
manned by their regular crews. It I£ claimed that these 
boats can do the work better and at a smaller expense 
than can the “Albatross." All the fishing Industry 
wants Uncle Bam to do with the chartered boats to to 
determine the location and extent of shoal waters. The 
ftoherfolk will themselves quickly determlns whether 
halibut can be taken In commercial quantities, saving 
the Government the expense of thto work. 

At one time there were extensive halibut banks just 
outside Cape Flattery, but these banks have long since 
been fished out Hence, halibut flsherfotk were driven 
to the bountiful, though distant fields, in Alaskan 
waters. The experimental operations of 
the “ Albatross ” In looking for new fields 
nearer American markets took the vessel 
300 miles due west of the Washington 
cape, and thence south toward the mouth 
of the Columbia 

If it were not for herring many of us 
would go halibut hungry, for it to herring, 
used for bait, which entices the halibut to 
take the hook and thus find hto way to the 
butcher's block. Thto affords us our one 
advantage over the Canadians In the hall 
but fishing Industry Puget Bound yields 
the best and biggest bait supply In the 
world Much of the herring bait for the 
entire halibut industry of the Pacific 
comes from thto source Herring are taken 
largely in winter, and the catch to frozen 
to be preserved for use as bait in the 
summer Just rfow the fishermen are an¬ 
noyed over a law which prevents their 
taking herring, even for bait, with seines. 
Overtures aro being made to the Washing 
too state Ftoh Commission to have thto 
law modified 

Halibut fishing to generally a dangerous 
business The fishing crews of the steam 
schooners operate In dories, much as the fishermen do 
on the Grand Banks about Newfoundland Their work 
takes them a ldng way from the ship, and frequently 
they are lost In storms and fog Some of the schooners 
engaged In the Industry formerly operated on the At 
lantic grounds, but some years since came to the Pa¬ 
cific Northwest, via Cape Horn, as a more fertile field 
Halibut usually brings the fishermen ttpm 4 cents to 5 
cents per pound, and a 400-pounder to thus worth from 
910 to |20 Pulling up twenty-dollar gold pieces from 
the depths of the sea must Indeed be exciting sport, 
but few of us will envy the brave men the reward they 
reap. If we did, competition might be keener 



Rough weather on the halibut banks 



Cleaning the day's catch 
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HftUbnt cannot ttc trtiftclaUy prcpft* 

«at«d, u aalmon can, because halibut de- 
Po*tt thalr eggs on the ocean bottom. 

Hence man has not fet found a way to 
rob them and incubate the eggs. For thla 
wmw, If harteatad too freely, the supply 
teay apme day run out for a time On 
thla account, step* are to be taken to 
protect th« 9 flah by a closed aeaeotf. regu¬ 
lation will probably provide an ocean 
sanctuary, covering what baa been deter¬ 
mined to ha the breeding grounds. In the 
Pacific Northwest 

Hie Current Supplement 

T HE current Issue of the B emitTOT O 
American Suppucmkt No 2110, for 
June 10th, contains the fourth of the vnlu 
able articles on Economy in Study These 
articles are of extreme Importance not 
only to the teacher, but to everybody who 
reads, aa the world of knowledge Is now 
so vast that without systematic and odea 
tide methods of acquiring Information 
our field is dlscouragiugly narrow A 
abort, Illustrated article on Locating Bui 
let* in the Human Body tells how the 
Roentgen ray la used for making the op¬ 
eration for their removal both simple and 
rapid, to the great advantage of the pa 
tlent Another war article on The Moun¬ 
tain Gun and Mule Team tells how light 
gtws of special construction are trans¬ 
ported in mountain country The scries 
Of lectures by Sir J J Thomson on Radi¬ 
ations from Atom* and Electron* is con 
eluded in tbU Issue. Good Roads and the Automobile 
la a timely subject, and Is Illustrated by a numlier of 
excellent photographs Tht Noble Gases tells how the 
nitrogen of a generation ago has I icon made to yield 
other elements of value to chemistry These include 
Helium, Neon, Argon, Krypton and Xenon, some of 
which are as yet hardly known even by name to 
the general public Progress in Arc Lamp Tech¬ 
nology descrlties and Illustrates a number of lm 
proved lamps that have been introduced abroad 
Mtvhanothciapy at Borne Illustrates a simple agjfercte* 
ing apparatus that Is useful for preventing stiff Joints 
resulting from wounds It is also useful for 
exercise Chemistt'y of the Amorphous Solid^Jtfy at 
tempt to generalise some of the maas of Infomatlou 
that has accumulated In thla branch of chemistry In 
recent years Invar and Related Nickel Steels de¬ 
scribes an alloy whom* iiecullar properties makes It of 
special value In the construction of scientific instru 
moots. Another article of present Interest is Oils and 
Other Reagents in Flotation, which deals with recent 
methods of concentrating ores 

Experiments with Brines in Search for Potash 

S EVERAL deep holes have been sunk In the deserts 
of Nevada, aud one is being drilled In the pan 
handle of Texas under the supervision of the I nited 
States Geological Survey, In the search for potash 
The Survey Is alto making some laboratory experiments 
designed to Rid In di*co\erlng a cheap process of aep- 



Appsratus for probing with a single needle 
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The electrics] probe 

(•) Fine itotl needle* <b) Bullet, 
(d) Electric annunciator 


Electric Probes 

Supplementing the X-Ray in Hunting for 
Bullet* in the Human Body 
By Retort O Skerrett 

liyf t < II iiM tin \ ntv has done to help 
^ Atiio kuim^ii locate bullets or lilts of 
ahrupm l cte in the bodies of \tminded 
HoldU rs this |h m ti ul hit, e \ e of hi h me is 
not infnllilito 1 lit imllokrnph Is, In fact, 
hpinklug a Klintiou^iiipii and even 
wlun photographs of this nut are tak< n 
fioin two s then U si 111 n chanei of 
uilHiindi istanding Mi idowgruph geom 
t ti v or wur\f a ink In u ls it uil^Ut well 
bi ( alle*el Is not ihicnmiiiK msurnti for 
tiu dm tin must still do a d d of gut suing 
Vn \ iit\ iippiirntus Is liol unlike u «*mi 
die In hoi in pari U ulura It pm Jin in thud 
own au Hiding to th< rrlutho opuiltv of 
the HuliHinmis thtough width It wends its 
l>crt ms and the lKisitlmi of tiiiso shadows 
In lelntion to one uimtlu r depends uiNin 
the angle at which the light Is plated 
hot InsluiiLt hold a ball b\ a thiead In 
fiont of a blank wall u|m>ii width u. ver 
titul line hus la*cn drawn. Assume the 
ball to rcpresent u bullet embetliled In the 
fit sh of a pul lint's leg and the line on the 
wull to stand for the single big bone of 
the ujqier leg In [tending upon where 
the candle is held, the shadow of the ball 
will shift In Its relation up and down or 
to the right or loft of the Imaginary bone 
So mui h for one of the difficulties of 
localization reduced to Hlwple terms 

Again, since the bullet or piece of shell 
Is extremely opaque compared with the texture of a 
bone the shadowgraph of the bone will always be 
lighter than that of the missile, and for that reason a 
single radiograph will not tell whither the projectile Is 
In $ront of the time or behind It Two radiographs 
takfrn at right angles will hi Ip to suite this matter of 
locution In a general way, but again, thej will not 
indicate with cxrlaluty the distance of the nielnl ob- 
jeit forward or buck in relation to the picture plane, 
instances ha\e beta cite»d where X raj pictures had ap¬ 
parently localized the bullet, and jet Hfter three hours 
of operating the missile could not be found by th© 
surgeon In military surgerj time Is too precious to 
permit anything like this 

Thei British military medlial authorities have been 
using for many months two electrical aids to supplement 
the radiographs One consists of two thin steel needles 
forming the terminals of un ele< trie circuit The circuit 
la closed when both needle points are brought against 
the embedded nutal, and this serves to ring a little 
bell Th L other, an adaptation of the tel* phone Is more 
Ingenious ami reduces by EH) per cent the amount of 
probing required 

One end of the telephone clri ult Is secured to a small 
piece of plutlnum, aud this disk, after the flesh has 
been moirtened with salt water, Is secured to the 
patient « Hkin by nuans of adheshe plaster The other 
part of the diiuit Is In the form of a disinfested silver 
thread wbhh Is attached to the surgeons instrument 
then In use—In tliul a kulfp a probe n needle or 


aratjng potassium salts from natural ^tiues. 

Since the Importations of potash salt* from Germany 
were stopped the urgent need of a domestic supply has 
greatly increased, and the price of high grade potash 
has advanced from $89 to about $000 a ton Efforts to 
find commercially workable deposits In this country 
have been eagerly and diligently made both by private 
capitalists and public agencies. The Survey has endenv 
ored both to find deposits of soluble potash salts and to 
discover practicable methods of extrnctlngpwtash from 
rocks that carry relatively large pro|iortl5is of potas¬ 
sium. Every clue that might yield valuable results has 
been followed up In a country-wide Investigation extend 
Ing from New York to California 

In the laboratory experiments special attention has 
been given to the evaporation erf brines rich lu potas¬ 
sium. The results of aoioe of the earlier work were 
published late In 1915 as Professional Paper OftiE More 
recent experiment* have been made with the natural 
bribe from Searles Lake, OVt, which contains the equlv 
tlent of nearly 12 per cent of potassium chloride In the 
SOttff salts. The results are given In a recent survey 
publication, 44 Evaporation of Brine from Sea ties Lake 
Cal.," Issued as Professional Paper 98-A This report 
phpw* the changes in the composition of the crystals 



^•posited from the hot solution during evaporation, 
and the coanpdsitloo of the crystals deposited when the 


friutipn waJ tyoled. The data recorded Indicate that 
^greteHy controlled fractional evaporation and erystal- 
'BsgtioQ, p^asihly combined with other treatment, protn- 
W i means of obtaining potassium from brines 
Jttmt to ttfct of Seartes Lake, Further study of the 


of the constituents of the brine under varying 
1 - fffr iflttfrTSm may be made. 
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Hiree shadowgraphs of the same bullet from differ¬ 
ent angles, JiJvstraUng bow deceptive the X-ray may be 


A By-Product of the Sewer 

C ONSIDERABLE attention has recently been directed 
to a machine fen drying sludge invents ami patented 
by n firm In the Leeds el (strict of England. It in < lid mod 
bj the firm that this machine has made it [tonalIdt to 
dry sewage sludge profitably, and that it 1 h tspetlnUy 
suitable for drying filter pressed sludge cake contain 
ing moisture in any proportion up to 75 per ant In 
rejtfy to inquiries the firm reports that the coat of con 
verting 60 per coot sludge cake through the maoftlue 
including interest and repayment of capital has been 
$1 94 per drj#m, while the fertiliser Is worth $7.30 j>cr 
ton and upward, according to the amount of ammonia 
It contains. 


forceps The moment the <qx>rator s Instrument enters 
the flesh tills ctmtaet produces a slight sound, hut this 
is faint comiwred with the mlcrojihoidc ruttle that U 
heart] the Instant the scalpel or probe touches the metal 
emlttshled In the wounded man s ImnD It has been said 
that this telephonic aid to the MUigcnn hns been of the 
greatest v line, making It pemulbh (o limit to (be smalleat 
dime unions tht ofienitivo wound and reslui tug to a 
minimum the time needed for the extracthm of amall 
fore Ign hexliest 

Adhesion Tests for Fabrics in Rubber Industry 

T IIK T nit eel States Bureau of <*tnnrinrds hns inwtnlled 
in Its rubber testing laboratory n newly dt signed 
AtUographlc machine for testing the fiictlon or ad 
heshui hetwoui tlie different i> 1 Iw of enn\ns uwhI in 
ruhbe r hose rubber Im Itlng nntonioblle tlreb etc Thla 
imnhlne by in mis of a diagram tint Is made nuto- 
mathalh during the test nIiowh the exact utiue of the 
adhesion lictwee n (he adjacent lajers of falerlc nt all 
petlntH The machine was designed and built at the 
Bun nu irf Standards 

'1 lit Bu^au la t x[H rlmcntlng with M\tral rubber 
romiMiiiiida that hint been madt Into e\cfthmles for use in 
conm'ction with tin rniigt tlndprs on battleships Some 
of thene shiuh h tm\e lseu molded in tin Bureaus ex 
]>erlmentnl lalForatore ujkI will l»e tc^te*el In stiviee 
to ascertain the comiKHiml l»cst suited for such 
une 

An lm|K>rtnnt recent test w»b in (‘onuectlon with fire 
hose purchased for use In the District of Columbia 
Samples repre>senting 2HOOO fee t of fire hose were tested 
both phvslcally and chemtcnllv to determine If the 
specifications had been complied wltfl 
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The Scientific Am¬ 
erican War Game 
in Miniature 

By H S Gladwin 



T llh Scientific Auebican not game strict which came to a close with the 
ix*U( of June Srd has ban put to prut Heal use by Mr U 8 Gladwitu He 
has built a modtl of the tinain of the ganus on a plot measuring 40 by SO 
fat and with an elaborate equipment of toy infantry, cavalry and atiillery, 
has taught a group of young boys how military maneuvers may be conducted 
Tht accompanying photographs show the wonderful realUm of the miniature 
war yamts Thty posst ss a fust ination etcn for ffte grown-* p, gray-bearded 
boy 

^(^w that our war yamts haie end'd, ue should be very glad to leant 
how they ham been, ustd by otlur rfader* of the Hciektdto AujkbkaN— 

Editoh. 


A S u bo), while In J iiglund I dirhed n 
great (hal of phnsuii from tJu load 
soldiers of 1 nj^l 1 h)i ltmke which \wrp Hold 
an of tht Hi iri nIi nrtnv t nmprlsiuk 

pnuthalH nil brunches of the mi n In 
Tlu> wire of Utter workmanship than 
mn uhkh 1 !ih\o en t Now In re nUmt 
8 Imhcs In height and luing hollow, the) 
weighed less and coat leas tlmn those 
usunlH to found In to\ uteres 

Two warn ago m) non Ik Ing five )oars 
old I was fortunate in Hridng that om of 
the largt departim nt Htori h In Nt w York 
had accepted the ugini) for these soldiers In America 
1 at once IK^gan to In) In u m acinus sii|>]>l\ against the 
time when un U>j should become Interested 

The Infantry consists of GreuudlcrH, Highlanders, 
Te rrltorlals nml the Morevsh rail Ire Reginald the Cnv 
ulrv Included HuawirH 1 miur« Dragoons Slots Gr»)H, 
1 ift and Horse Gunrds Artllhr) was made up of Uo)Hl 
Horse Vrtlllc r> Uo>nl Held YitHUrj 
uud Mule Butte lies lies Ides these I 

ho ured some ( ameJ (xerps Medical Corps 
1 nglneers etc 

\bout Mart h 1st of this real It occurred 
to me to nsk the other bu^s nged from 
eight to ten to lm House on Saturday 
afternoons to gHo them ttie use of the 
soldiers and b> tnstnutlon and sii|>er\l 
slou to luMllll In their \oung minds the 
Milne and orga Miration of Hit different 
units that go to the making of an arm) 
ho that, In phivtug with tin Ir soldiers, It 
would lie not ho mu<h a comi>etltlon of 
destruction us of linurmtinii 
'lliev were each provided with a regl 
mout of Infantrj consisting of 1H1 nun, 
with a Colonel and I U nt < oloml 
mounted lu command llulr first da\ 
whs spent In dHlding this uginunt into 
three Battalions of 32 men mth a Major 
mounted, lu command of each Battalion 
The Battalions wero then divided Into 
four companies of eight men tn<h with 
a Captain In charge, the whole regiment 
being drawn up first In column of com 
panics and then In (*01011111 of squads. 

The next two Haturdins weic devoted 
to the seeurlt) of u column on the march 
and etnh Ihiv whs taught to send out 
Advance Flank and Boar Guards 
Jt was at this time that the War Game 
was begun I 11 the Scientific Auebi< \n 
and I at nine dm hied to utilize tin In 
formation of the game to help Instruct the 
bo)s Me thereupon took the mup of the 
terrain dHldml It Into JO squares of equal 
size and duplicated these squares on a 
plot of ground In m> gat den, 40 x 50 f« t 
The Jsediumlny River was staked out, 
exca\ated to a depth of about S indies 
\ lm In a of graul were tumped Into the 


bed of 1 lu rher and tlun finished off with about 1 inch 
of sand uml cement, mixed iu the proportion of 3 to 1 
iIn dirt from the rher and Green Lake was used to 
make ] oohout Mountain and Chester Hill, and the sur 
plus nnnd and gravel we have since utilised for tnucln^ 
uud eiuliankiuentH 1 luc boards 1x0 dressed wore 
used for mads, rough hemlock boards for the bed of 


the railroad We have reproduced the 
railroad with a 2 Inch track; and mechan- 
leal locomotive and train 
The boys build the steel railroad bridge* 
with Meccano, the stone bridges with 
Anchor blocks, and the wooden bridges are 
generally pontoon since they much prefer 
this type of count ruction. Incidentally, 
the planks of the pontoon bridges ure 
4 inch wooden garden labels, and serve the 
puriHwe very well The pontoons I made 
myself out of sheet tin, the scow shaped 
how and stem requiring very little solder 
The houses in Pottstown and in the villages are of 
cardboard and are to be found in all the department 
Btores, The) requite a small stake, driven into the 
ground, to hold them In place and prevent their being 
blown nwny b> the wind. 

Our proceeduro on Saturday Is for my boy, nsually 
with someone to help hint to spend the morning in 
setting up the houses, tracks and lnd 
dental scenery so that, when the rest of 
us arrive at 2 TO everything Is In read! 
ness exr*( pt the soldiers 

I have reduced the time of the war 
game from dajs to hours, but no other 
change has oeen mudo 

The map la laid out on a table, the bovs 
divided luto two sides, three on the Red, 
three on the Blue, and the Blue side re¬ 
mains by the table to receHe orders and 
Instructions During this time the Red 
side retires out of hearing While these 
orders are being executed the Red side 
receives Its Instructions and so on until 
the situation Is completed developed. 

When this point has been reached we 
hold a Cumuli of War I attempt to ex 
pluln the why and wherefore of the vari¬ 
ous movements of troops, pointing out par¬ 
ticular]) the necessity for supjKjrts and 
reserves and emphasising the Importance 
of outpost and intelligence service. I do 
not ntttmpt to read the nctunl text of 
Hie War Game articles ns they are not old 
enough to understand but we tnlk over 
the situation In language which Is Intel 
llglbh to them We then dismiss the 
war game and get down to the fighting 
stage of the combat 

Each boy la equlpiied with a machine 
gun enpatile of firing TO wooden shells at¬ 
tached to a tape These gun* are suffi 
clently like the real article to exercise an 
unholy fascination for them The boys 
are stationed behind the miniature field 
guns In the positions that the War Game 
lias dictated for them, and are only per¬ 
mitted to advance when the miniature 
batteries are advanced Should on ad- 
♦ Mince bo made without sutfident support, 
{Concluded on page 0J7> 





Blue column en route, NorrUvllle to Pottstown, having picked up outposts which 
were stationed on Clan Road-Bowers Bridge 
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The First Battalion of Blue Infantry having arrived nt Lookout Mountain by train, 
the balance of the regiment advances Rom Pottstown 
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A group of watcr»skl enthu^uU. A double peddle la used as an aid in maneuvering 

the pontoons 


New type of water-skis developed by Italian engineer, showing the 
paddle wheel used for propulsion purposes 


Water Shoes for Sporting and Military Purposes 

W ALKING on water by means of water *hi>es or 
skis la uot a new sport, but its periodic reappcur 
ance In one form or another Is always attended with in 
tereat This time the aport is suggested by an Italian 
engineer, who has evolved an ingenious form of shoe to 
which he give* the name “hydro skt” 

The new water shoe* or skis consist of two pontoons, 
one for emh foot of the nearer Just as with the ordi 
nnry water shoes But the method of propulsion is 
decidedly unique and Immeasurably more efficient than 
thHt of the majority of forms introduced in the past It 
baa Ihhui the general practice to use ordinary pontoons 
which Are manipulated In much the same manner as 
skis or snow shoes, that is to say first one foot and 
then the other Is slightly raised and moved forward, 
resulting In a forward motion of the wearer However 
It is wot ao easy to secure a hold on the surface of a 
ImhIj of water as It Is to secure a hold on snow, and 
hence this method when applied to water walking has 
been attended by laborious and slow progress unless the 
walker was unusually robust and skillful 
In order to overcome the difficulties of water walk 
ing heretofore exj>orleu(-ed f the present shoes are pro 
vlded with two seta of cross arms to which pnddhs Hre 
fitted at their extremities It will be noted In the Ulus 
tratlon that one arm is held to one pontoon by me ans of 
a small shaft, while the cither arm is held to the other 
pontoon lu the same manner The shafts are not in 
alignment, so by an upward and forward manlpula 
tion of eac h pontoon in turn the irnddle wheel not only 
serves to give the necessary hold on the water but also 
rotates with sufficient power to projKl the pontoons and 
their load forward at a fair rate of speed without undue 
exertion on the part of the water walker Hteerlng and 
difficult maneuvering is facilitated by the use of a 
double-blade paddle 

The Italian Inventor, not content with introducing his 
improved shoes In the field of outdoor sports has made 
a number of experiments with a view to their adapt 
ability in military operations At the prestut time the 
outcome of these experiments 1« not know n 

Entolith A New Celluloid Substitute 

T I* only of wont years and largely owing to tie 
researches of the Berlin Institute of Fertueiulvutftf 
dustrles, that the very remarkable properties of Seast, 


aside from its levitating pow r er have been realized Not 
only can valuable extracts be obtained from It useful 
ns fluvorlug matter and for tonic and medicinal quail 
ties hut It contains a relative!* large percentage of 
protein, or albuminous matter Finally the mass of 
cellulose which constitutes Its remaining constituent 
and which is composed of uncommonly tiny and delicate 
cells Is capable of various reactions wdth other sule 
stanees This latter projnrtv has U^en taken advantage* 
of for the formation of plastic masses by combination 
with aldehydes. "\\ hen the He masses are subjected to 
heat under pressure a hnrd solid is obtained, known as 
ernollth which makes an excellent substitute for cellu 
loid ebonite, galallth bakcllte rislnltt, etc 

Two research c he mists II BIHthtr and E Krause 
whose work is reported In the Chrmikcr Pdtung, have 
been able to vary the degree of hardness and elastic it\ 
of this product within certain limits The <x>lor wdilch 
Is originally black can also be varied by the imorpora 
tion of mineral or vegetable dyes ho that shades of 
yellow, gray brown, red green and blue can l>e ob¬ 
tained, as well aa marbled or veined effects To the 
fundamental components of ernollth, veust and aide 
hyde (particularly formaldehvde) other eonutltucnts 
dihv Ice added which cause a modification of the them 
leal and mechanical properties) 

The pioeess of manufacture consists of two phases 
first the union of the yeast and the aldehyde (with 
various “ fillers ^ and subsidiary reactions) The inass 
thus obtained Is dried and ground and In this form is 
indefinitely durable This powder Is known as a half 
fabricate *' op “ caw ernollth Tlie m \t step is its <oui 
precision in heated hydraulic presses Tin ni titles thus 
obtained are said to reproduce ou their surface the 
moat delicate details of form, such, for instance, as 
those of relief mui>s, etc 

Aside from this capacity for being directly molded, 
ernollth Is capable of la lng saw eel, filed, laired turned 
engraved, ground polished and otherwise mechanic hIIj 
acted uisiii It has an exceedingly close dense Htruc 
ture and a coneholdal feacture As remurked, the 
process of manufacture may be so varied as to make 
the product very ijnrd and brittle, or softer and more 
elastic, as m*y tie required It possesses a very de 
cldW advantage over celluloid In being almost entirely 
uninflammable, being very difficult to cliar Another 


excellence Is the economy of production since the raw 
powder may he pieclselv measured thus avoiding 
scrups and trimmings ItH s|H*cifli gravitv, when pure 
(l < without fillers) Is 1 B-1T5 
Among the many objects for which it may be used 
arc door handle s w Inc low nttnehmc nts, handles for 
knlu s, tool h ( i tc has relh fs and otlu r sculpture.s, card 
liluti s lauqi-haKcs, picture frames, mural dw orations, 
He as well as lnnuiuerahle articles In fine mechanics 
and technology 

I rnolllh also hns the quality of Hclhcrlng very tightly 
to natal threads and tissues pressed into it This 
makes it highly adaptable for making article's when 
a metal surface or coie, as in buttons, or doorhandles, 
is to be united with a composition Ah primary mate 
rial, It is possible to employ not unlv the ordinary 
wuHto unst of brcwcrlt* but also the air made M 
yeast of the Delbrllck proc c ss 

Purifying Swimming Pools 

C OPPFIt sulphate in small amounts Is more suitable 
for purifvlng public swimming ismls than Is calcium 
hyjHshloiito or bleaching i*>wder The lutter loses Its 
efficiency with uhc and Ls iirltatJng to eves and mucous 
nuuihniiits Nemo of these objections holds with the 
blue vitriol 

Improvised Submarine Made from Odds and Ends 

T HI one man submarine shown in the uccowpumlug 
Illustrations < mtHslUs no nc w principle s of construc¬ 
tion hut undoubted]\ represents a most economic appll 
cation of old ones The wash Indier when inverted and 
filled with air bus just sufficient bnovmuy In water to 
sustain a lOO-ysmud hh< k of hardened cement The crew 
sits on the roe k unili enough ulr escapes to rIIow of 
sinking 'Hit imprisoned uli thnt remains can l« 
hi puttied mural times uml will allow a good swimmer 
to remain under water for a js Hod anew lure from 10 
to 11 minutes A line fasti nisi to a lard-cun flout acts 
as a signal to an asslstunt on the surface who Increases 
the bun* lino of the diving bell bv fore Ing more ulr 
down to it through a garden hose with a Ido< It pinup 
and brings the submarine and Its < rov to the surface 
The U Al whs haHtllv ussemblesl to meet an emergency 
in time of isac*e and the lmtutor looks with extreme 
disfavor on proiHJsuls that it he ccpilpissl with torpedo 
tubes or used for war purjsim h in nnv way 
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Inventions New and Interesting 

Simple Patent Law; Patent Office News; Notes on Trademarks 
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Using a Phonograph In an Automobile 

T HE utility of the motor vehicle U 
being demou»troted lu new and Id 
terestlng ways tury day The latent 
Illustration of Mils brought to our atten 
tlou la to he found In a letter recently 
written by Mr Aitlmr Brisbane, the New 
kork editor to the manufacturer of his 
Lar, In width ho Hays 

4 I write thin on my way to Hempstead 
from m\ office lu New York I have In 
stalled lu my car a phonograph, resting 
on a < UHhloncd box which I have devised 
The car la going a little over 30 miles 
an hour, as I glance at the speedometer 
on the average Long Island road And I 
am aide to utilize the time on the way 
homo working writing—a great saving, 
end one that I believe will be of vast 
Importance to business men When you talk to 
business men about the use of an automobile, 
point out to them the fact that taking a <ar to and 
from the city is no longer a luxury but common sense 
economy of time The car adds two (working) hours 
to my day, and two working hours In the fresh air 
The sum total of hundreds of millions of hours that 
working Americans spend In their automobiles can now 
be made useful—the liest hours of the day To work 
in a car with the window open fresh air pouring In, 
no interruptions from the telephone Is Indeed a luxury, 
and a productive luxury, which la the only good luxury ” 
Since the letter was written, the recipient, at Mr 
Brisbane’s invitation drove out to the Edison labors 
tory In the editor’s car for the purpose of showing the 
device to the famous imentor To say that he was 
delighted with Mr Brisbane s Ingenuity in utilising 
the phonograph In such an original manner would 
be putting It mildly He not only watchod the process 
of dictation into the machine, but, as thown In our 
Illustration, tried the experiment himself. 

A Device Which Makes Broiling or Roasting 
Simple 

T HE problem of suecewifully reveraing a piece of 
meat held In a gridiron or analogous device, so that 
a new side may be presented to the direct heat of 
the flame of a gas stove, has been solved In a recent 
Invention. Not alone that, but the dlstauee between 
meat and flame can be Instantly varied by the simple 
manipulation of a lever Credit for the Invention, 
which thus simplifies broiling or roasting to a material 
degree, belongs to Htnrletta W l4*wrence of Balti 
more, and Harry J Libbers of Frederick, Md 
The reversible broiler, as It Is called, consists 
primarily of a simple cast frame In the form of a 
double crutch, the two ends of which are Joined and 
held together by suitable cross members The frame 
terminates at the top In small shoulders, 
which are provided with notched levers 
<jr pawls The moat to be broiled or 
roasted is placed In a broiler rack or 
gridiron that Is hinged on one side and 
provided with suitable tlaspn ut the 
other It opens in mmh the some mun 
nor as a book to Hdralt the meat hetweon 
the two covers, after which the notched 
clasps are used to firmly clone the mem 
hers The clasps are pro\lded with a 
plurality of notches in order firmly to 
grip meat of varying thickness l*etwe*n 
the members The gridiron Is also pro¬ 
vided with n bundle In the center of one 
end by means of which It can be mautpu 
Iflted 

Returning to the frame It will be noted 
In the mcomparing Illustration of the 
device that on cither side Is a hinged, 
shelf like projection These members are, 
in reality, bearing members serving to 
engage with the ulielf or pan holders or 
ledges found in the oven of practically 
c\cry standard gas Hto\e Bv the manipu 
latton of a lever (not shown In the 11 
lustration), the wing like members may 
be withdrawn from the bilges In order 
to raise or lower the entire frame with 
Its gridiron without remo\tng it from the By a slf 
oven Thus it Is possible to vary the 
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Thomas A. Edison dictating letters In an automobile 

distance at will between the flame and the article that 
Is being cooked 

To reverse the meat In the gridiron, the handle of 
this member Is taken with one hand, while the other 



f .) 


The reversible broiler and how It la used fat the oven 
of a conventional gas stove 

hand moves a long lever at the left of the frame, which 
causes the left hand pawls or notched, holding mem 
tiers at the top to release one side of the gridiron. 
The free end of the latter then swoops down, traveling 



By a sight puQ of tha hafcd, thfa oersl M agi — tt osS sij fa brought fa vfaw, 
only to man Into Ifa MrtpNr wfcon r sfaos ed 


on the crotdh frame which acts as a 
track, nut when tt haa retched the hot* 
tom the handle It given a sharp twist, 
disengaging the right-hand side of the 
gridiron from the pewit and swinging It 
over to the left-hand pawls. The handle 
Is then turned sdll further, bringing the 
present free end of the gridiron into en¬ 
gagement with the right hand pawls, 
thus completing the reversing opera¬ 
tion. Naturally, all this occurs In a 
fraction of a minute's time, and 1s unite 
simple. 

The frame Is glased Inside so that the 
drippings from the meat can he collected 
on a plate placed below It A slot is cut 
through the bottom of the frame for the 
purpose, and In a recent form the frame Is 
provided with hooks tor holding a plate. 

A Telephone Directory that Operates like a 
Window Shade 

B Y employing the principle of the conventional win 
dow shade, an American Inventor has developed a 
telephone directory of novel design. It is so constructed 
that a flexible strip upon which the Information Is tabu¬ 
lated is retained within a cylinder, protected from dust 
and injury, and Is available at a moment's notice by 
the slight pull of the hand The strip Is returned auto¬ 
matically to the cylinder as soon as released, after the 
reference Is completed The containing cylinder, as 
wiU be noted in the accompanying Illustration, is 
fastened to the usual desk telephone Instrument by 
means of a suitable clamp 

The strip of the new telephone directory is made 
so that printing, typewriting, hand writing, or any 
other form of information, may be clearly shown upon 
it The material used In the curtain is a form of tough, 
glazed cloth, which winds on a spool within the cylin¬ 
der A slot at the top of tho spool engages with a pin 
f arried by the shaft of a small spring which has suffl 
dent strength to return the curtain onto the spool and 
normally keep It there. By turning the cap at the top 
of the cylinder, which contains the spring member, 
more or less tension can lie applied on the curtain 
The free end of tho curtain terminates in a handy, 
hollow metal rod for holding purposes. 

When additions or changes are to be made to the 
telephone directory, the curtain can be readily re¬ 
moved from its spool and end piece By an upward 
pull on the top cap of the cylinder the spring member, 
spool and curtain are removed, the two latter being 
susjiendcd from the spring cap. The curtain is then 
freed from Its spool by pulling off one of the ends of 
tho Jatter, which exposes the end of a slot that serves 
to hold the curtain, and sliding out the last mentioned 
member In much the same way the other end of the 
curtain Is removed from the metal rod 
by pulling out a tapered metal plug and 
sliding out the curtain through the end 
of the retaining slot The curtain is fin 
(shed off at both ends with welts, which 
serve to hold It securely In the slots. 

Wanted—A Trade Mark 

A N offer of a thousand dollars In gold 
for the best original design of a trade 
mark has been made by the Western 
Union Ltfo Company of Rpokane, Wash¬ 
ington. The contest closes on October 
15th, 1910, Particulars may be had of 
the company at the shore address. 

Legal Not* 

• Electrical ThuiswUssioq of Imofts* — 
Eliot Keen, of New York City, In three 
receht patents, some of which ore assigned 
to the Vstegrarm Company, a oorpora 
tlon of New York, discloses some Inter¬ 
esting improvements in electrically trans¬ 
mitting pictures end photographs to 
distant points and successfully reproduc¬ 
ing the images at the receiving eudi By 
his improvement the inysntor reduce* the 
picture to s half tons pUte of hofd ^bor- 
Mtwktft* ft»r tb, aurftyf fefc 
«n*m» A tmrfotoatfcxT c* tfc* into* 
te • gnsbti mart Into « MtwtMtUl 4«pH- 
iOrntktm w Mff «M) » 
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Across the Continent from Monday to Monday 


Cadillac in thrilling dash from Pacific to Atlantic 

shows incomparable stability and sustained speed 

Los Angeles to New York in 7 days, 11 hours. 52 minutes 


T HE quickest way to appreciate the wonder 
of this triumphant trans-continental 
Cadillac trip is to close your eyes and call up 
two pictures—one of the start, and the other 
of the finish 

Transport yourself first, to beautiful Los 
Angeles* and imagine a Cadillac leaving the 
city one minute after midnight on a Monday 
morning* the second week in May 

Then, blot out the* picture of Los Angeles 
and substitute New York, and try to conceive 
the same oar with the aame driver swinging 
blithely up Broadway the Monday following 

No effort of your imagination, no words of 
ours, and nothing less graphic than a motion 
picture record can portray the heroic character 
of the work done by this Cadillac m the interim 
—between these two Mondays m May 

But the start and the finish, the distance 
covered, the remarkable tune made, the great 
reduction made from the previous record—all 
these spell the superlative character of the 
performance so plainly that no motorist can 
fail to grasp its meaning 

The Cadillac which ‘conquered the continent* 
was just such a Cadillac as you might buy and 
drive yourself 

It was equipped as your Cadillac would be 
equipped, with no special preparations other 
than those which would ordinarily be made for 
a long distance tour 

The trans-continental Cadillac das not a 
specially built car ‘stripped for action*—but a 
fully equipped standard Roadster, and, grant¬ 


ing that you possessed the stamina of its single 
driver, the journey was one which you yourself 
might take if you were so inclined 

But, because of the terrific speed almost 
continually sustained, it involved, of course, 
hardships to man and car of an unprecedented 
character 

What it proves of Cadillac stability and 
endurance is aptly illustrated by a comparison 
between the Cadillac cross continent record and 
the railroad schedule between the two cities 

The distance by rail is 3240 miles—the 
distance covered by the one Cadillac was 3371 
miles 

In the regular railroad schedule between 
Los Angeles and New York, in spite of smooth 
tracks, solid road bed and clear nght-of way, 
a relay of twenty two locomotives is called into 
action 

Consider, now, the almost miraculous endur¬ 
ance of the car, handicapped a hundred times 
over in the matter of road bed, yet it traveled 
its distance without so much attention to its 
motor as the cleaning of a spark plug 

Its rate of travel ranged from only 5 miles 
per hour, plowing through hub-deep mud, to 
68 miles per hour on smooth stretches 

The railroad schedule is 90 hours—and the 
Cadillac cut 91 hours and 23 minutea off the 
previous motor car record made by the same 
driver in another make of car 

The Cadillac left Los Angeles at 12*01 AM 
Monday, May 8th, and arrived in New York 
City at 2 53 P M Monday, May I5th, with 
intervals for food and sleep 


In that eventful penod of little more than a 
week, it was put through a more terrific trial 
of stamina than the majority of cars encounter 
in ten years of travel 

Over mountain ranges, along precipitous 
passes, through desert wastes, fording unbndged 
streams, and through roads almost impassable 
at their best but made worse by this spring's 
copious rams, the Cadillac hurtled heroically 
on—not merely defying destruction, but un¬ 
ruffled, undisturbed and undaunted 

The wonder of the thing, is not that the tnp 
was made without disaster 

The real wonder of it is not m the limited 
time that elapsed 

No, the real wonder, and the really valuable 
lesson, is that this wonderful thing was done 
with such unprecedented case 

That this transcontinental Cadillac broke 
the previous record by nearly four days is 
incidental to the real achievement 

The real achievement rests in the fact that 
it emerged from the fray virtually as good a 
Cadillac as when it began 

It is still a Cadillac with many thousands 
of miles of service ahead of it 

All that the Cadillac has demonstrated 
before, is now demonstrated anew in another 
way 

We all know', now, beyond doubt, that there 
is not m this nation a set of road conditions 
which can successfully challenge Cadillac con¬ 
struction 

We all know that the Cadillac has again 
proven itself to be 

77*e W^orH'i Greatest Road Car, 
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Coming or Going, 

Wear B. V. D. For Coolness 

M ANY a man, who used to dread Summer, now 
welcomes it, because of cool, comfortable 
B.V D. It makes going-away enjoyable and staying- 
at-home endurable. It has been called “The Biggest 
Contribution To The Summer Comfort Of Man.” 

Loose fitting, light woven B V D. Underwear starts with the 
best possible fabrics (specially woven and tested), continues 
with the best possible work¬ 
manship (carefully inspected 
and re-inspected), and ends 
with complete comfort 
(fullness of cut, balance of 
drape, correctness of fit, 
durability in wash and wear). 

fHxsrrarvmei 



KKiUZZ' 


( Trmdt Msri Rtf V ft Art. Of Ptrtif* Cmmtrin ) 

B.V D Closed Crotch Union Suits 
(Put U 6 A. )gl 00 and upward the 
Suit BVD Coat Cut Undershirts 
and Knee Length Drawers, 

50c and upward the Garment 

The BVD Company, New York 



INVENTORS' ATTENTION! 

The Oswego Machine Tool ft Dio Works wishes to an 
Bounce that they are equipped with finest machinery and 
employ best tool and model makers in the country to take 
care of developing and building models for Inventor*. 
Will quote on t ha work at ranHunable flat hour basis or 
contract- If interested write ut for puitlcuhirs 

OSWEGO MCUM TOOL A ME WORKS, PBOEMIX. N. Y 



41 ALL my life every magazne 
** I’ve looked mo Km had a 
picture of a nun’s leg with * cer¬ 
tain kind of garter on it—Boston I 
So when I go into a store to 
buy a pair of garters I just nat¬ 
urally say 1 Boston.* So do you I H 

1 is tU dsMrtful pW 

"IT PAYS TO ADVERTISE" 

* 

Boston Garter 

ihr ih j sio raesToe 

Liavs mihm atm* 


LEARN TO BE A WATCHMAKER ^ 

BradUy PoWtochak lwtltut*—UnWai BtfirlaSd 

,_, r , (U. Pworlft, ltllunia 

,J*. nfLr Mi •** V“ uh •**■•*' 

I la Aa rtfs 

(T*W Awl IH «M In- 

imi| Itr Mm 

W* Ufurli u»i.h Wnr« } w.lr, 
Rjirr* IUI fWN \\ frrk 0 |»U* • 
Tuition r»—» n > U bonrS 

***r fc-hcwil l morUr«v« raid. 
Sfivl fw C t*W Iwf'vfmaU** 
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Manor Oamo 

ome-Coma or Club 

oars of hits. Than tsaoh the wfagi* 


Suntty-w om en and oB-to protect th sm e eh res in 
of need BssMee tf* gnat sport Ujf i 

_iiwemwfflteeiMM. B*-ta»r 

ceuH th** U «o np sr t as nssS wo k-lAAs 
wwrwti da not iwrvoa* sad cm mk es «**d 
iSMdMH MB whh metis*. IM th* 

Had* Wmosu IosUw" tm ear fra* heath? 
iWMhfMwrwtMvMaeasiMwtierw 


MAXUI SILSNOPt CO Hh 
VWl-T.'.I 
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_InNstyhe colors 

Improved: pries* r*. 
* models, HIJS up. 
to you on ap- 
ood ridlag test 
* shows srerr 
•uodrles. A 
— which evarr 
rift* for 11 

ate sod *a> 
psssnrt hood 


(EssttarL__ 

MCAD CYCLE CO DKWT T-1TB* CMICAOO 


HOTEL BALDWIN 

BEACH HAVEN, N.J. 

Directly on the ocean with unobstructed 
view of Sea or Bay from all rooms The 
ideal modem hotel of the most attractive 
and delightful resort along the New Jersey 
coast. Open all year Capacity for 400 
guests and combining a thoroughness of 
appointment with the highest degree of 
comfort Sea water in all baths telephones 
in rooms, etc. 700 feet of high, broad 
porches surround the hotel NFW WIS- 
1 ARIA GARDEN AND GRILL, music, 
dancing, frequent social features, tea dan- 
sants Tennis and outdoor sports, finest 
fishing, sailing and bathing Garage Table 
supplied direct from neafby farms and 
dairies Literature, auto inapt and terms 
upon request Reached via C K R of N J 
Ownership management, W. ftkrur BaM. 

0 Mmgn lflmn t Au to IsabMrd 

fNwMw Fork 


LEGAL NOTES 

(GonctnM from pap* 024) 
cate of the original picture at the reoetv 
log end. He da 1ms to have overcome 
the heretofore insurmountable difficulty 
of securing that degree of synchronism 
between the sending and receiving ma 
chines required by prior improvements in 
this line and to provide an apparatus tn 
which using a half tone cut or its equlva 
lent he produces and transmits a serle* 
of electrical impulses proportioned to the 
rise of the several dots composing the half 
tone In such manner as to reproduce g 
half tone picture of exactly the appear 
ance of the original half tone. 

Limitation of Amendment After Op¬ 
position — Ini) H Burrell ft Co. vs Sim 
plex Electric Heating Go. In a second op¬ 
position the Court of Appeals by Mr Jus 
tire Robb said “After an applicant hat 
been defeated in an opposition proceeding 
he may be permitted to amend his applh a 
tlon, but he must eliminate therefrom 
every ground of controversy which was In 
\ol\ed in the opposition proceeding, foi 
unit ss he does so that proceeding is ren 
dered abortive and a second controversj 
started over a question that the prior de 
i Ision put at rest ” 

Danger of Delaying Patent Applications 

—The ( ourt of Appals in affirming tin 
dtM luion of the ( ommlssloner in re I'ojk* 
RU^gests that, 

‘ Though it is true that a patent inav 
not be withheld because of delay author 
lred by the statute, wo agree with the 
Commissioner that an applicant who has 
prolonged his application for a period of 
lears knowing that the device cover* d 
therein has gont Into public use, is not In 
a [KiKUion to demand more than Is strlt tlv 
due him In mi<h h situation the < otn 
mlstdoner would be filllv Justified In re 
versing the ordinary rule bv resolving 
doubts against the applicant’* 

The “ American Girl ” Trademark 
Case —In Hamilton Brown Shoe to vs 
The Wolf Brothers & Co the* Supreme 
Court in a dedidou delivered bj Mr 
Justice Pitney lu over ruling the decision 
of the Circuit Court of Api^nl* does not 
regard the words “ The American Girl ‘ 
cm ployed In connection with Rhoos as ho 
Ing a geographical or descriptive term, 
but holds that it docs not signify that 
the shoes are manufactured in America 
or intended to bo sold or used in America 
nor does it indicate the quulltv or char 
aeteristies of the shoes “ Indeed," the 
Court said, M It does not, In its primarj 
signification indicate shoes at all ** Hav 
Ing held that the complaint is entitled to 
the use of the words “ The American 
(Ur! " as n trade-mnrk the ( ourt held It 
entitled to the profits acquired by the 
defendant from infringing sales under the 
label “ American Lad) ** to the extent that 
su<h profits were awarded bv the decree 
Itolow amounting to hundreds of thou 
sands of dollars, probably the largest 
judgment ever awarded in a trade-mark 
infringement suit 

Making Railway Rails Continuous by 
Means of the Electric Arc 

(C7oselsdatJ from page 017) 
ages 100 bonds per day and is carried 
about on a ear Its crew comprises four 
men, a bonder and three helpers The 
car, which is 0 feet 10 inches long by 5 
feet 10 inches wide, carries an 13-kilowatt 
rotary converter and transformer, with 
the necessary apparatus for welding op¬ 
erations As would naturally be expect 
ed, welding outfits are made in a wide 
variety of designs and sizes, so the ap¬ 
paratus Just mentioned can only be (ton 
aide red as one example 

To weld an average sized rail bond to a 
rail an alternating current of 2,000 am 
peres at S volts Is employed On direct 
current railroads the required current Is 
obtained by converting and transforming 
about 20 amperes at 600 volts taken from 
the third rati or trolley wire. As a gen¬ 
eral rule, the welding current should not 
exceed a potential of 26 volts at the arc, 

In its crudest form an are vrefcttn# erafcpt 
may make use of a e nte r r*4st*tic*w u 
Marfa* the otrrMCts Ct» tyjpgg. j»*$l 
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Patents 



A Frt* OpWm w to th# probahl# patent¬ 
ability of an Invention will be readily given 
to any Invontar rarniehinf u* with a model 
or sketch and a brief description of the 
device in question. All communlcMIonaarw 
atrictly confidential Our Head-Boak on 
Patents will be sent free on request. 

Ours is the Oldest teener for securing 
patents it waa established over seventy 
years ago. 

All patents secured through as an de 
scribed without cost to patentee In the 


MUNN At CO. 

HI Broadw a y Wnki'tk MUw New York 

Iruct Offlctt m F Strmt, fulieta A C 


Annual Subscription Rates for the 
Scientific American Publications 


Hubeeripttoo c 


•3 00 


Poetees prepaid in T nlted Btatce and . 

Meuoo C uba and Panama. 

Subscriptions for Foreign Countries, out year 

postage prepaid 94 00 

Subscription* for C anode postage prepaid 3 75 

The Scientific American Publications 

Rdeotlfio American (established 1045) 13 00 

Haientiflc American Bupplsment (established 


1070) 


500 


The combined mbacription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application 

Remit by postal or etpress money order bank 
draft or check 

Classified Advertisements 

Advertising in this column la 75 wmta a line. No leas 
than four nor more thnn 12 lines accepted Count 
seven words to tha tins All orders must be acoompaniod 
by a Tsmittanoe. 


HlOB-CUkSS SALESMEN WANTED 

The largest real estate eonreru In the world la planning 
a national advertising campaign to advertise their New 
York real estate aa the beat Investment opportunity In th* 
country We control »10 000 000 of property on subway* 
projected or now In operation and or* planning to take on 
a few high-class salesmen Positively do applications con¬ 
sidered from rosn who cannot maintain their own persona) 
expense while demonstrating their ability but to such as 
are able to futdll the requirements, a liberal contract will 
mode similar to the one under which our r epr es en tatives 
are making ms htch aa gla OOO a. year and none under H 000 
I 7 very assist one t* given to men eapahle of making good, tn 
the shape of a liberal Individual advertising appropriation 
and personal help tn getting started Wood Harmon A 
Co Dept FA Ml Broadway New York 

BUILD GRANDFATHER'S CLOCKS 

WB FURNISH FRKR blue prints and In• (ructions 
clock works complete with dial peodulum. gong etc 
15 00 others with chimes, all price* Clock Oo Nlee- 
town, Philadelphia 

DRAFTSMEN WANTED 

DRAFTflMRN WANTED experienced oo grinding ma¬ 
chinery and tool design Application mast contain full par 
tlmilars relative to experience The New Departure Mfg 
Oo Employment Bureau. Bristol Conn 





Stanley Improved 
Leveling Stands 


A Stanley Uvel^Stand used ia t_ 

with a wood or iron irvei, and a pair of level 
sights will be found in many cases a very 
satisfactory and mtapanarve substitute for 
the more eaptnstve surveyors* instruments. 

By its use one can noddy determine Wvsls 
from a mven point to one at a dwtanre. suck 
as locator or settinp thl profile# far fo uh da^ 
tton work, ueertakunc the proper grades for 

| ill 111 *aa 

ammt wmiRi) nc# 

It ten he placed on a stake or crow-bar 
and nfhr*^ii to a h ot tomtit «rvon 

^ too stake or aoMar may not be 
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Honors Havoiine Oil 


I N a competitive test held at Purdue 
University (Indiana’s noted seat 
of learning), in which the twelve 
leading brands of motor oil were j udged 
alike, Havolme Oil was awarded first 
place. Against the World’s most 
famous lubricants, Havolme tested 
out highest, not merely in one , but in 
every essential element by which the 
value of lubricants is measured 

Never before have motor oils been subjected 
to the calm and unprejudiced judgment of 
science The faculty of Purdue University 
carried out its test in the interests of science 
with the purpose of establishing e standard of 
quality in motor oils 

The decision is conclusive Emanating 
from so authoritative a source, the superiority 
of Havoiine Oil has been accepted by motor 
car owners, manufacturers and dealers every 
where In the final analysis, it is corroborate 
ive evidence of the widely heralded Havoiine 
trade mark pledge 

*7i t Make* A Difference** 

Wherever a car can go, you il find 
Havolme Oil and Havoiine dealers. 

You can depend upon one as well as 
upon the other Look for the Havo- 
line sign over garages, supply stations 
and village grocery stores. 

Send for booklet “Havolme OH 
Goes to College '* Read the whole 
story of the remarkable university 
tests which established Havolme Oil 
as the World's standard lubricant. 

Indian Refining Company 

Dopt K NEW YORK 



The people we 
meet are mostly 
neutral, as if a kind 
Providence had 
fixed it so that they 
could fade into the 
background. 

And then along comes 
someone who flashes 
on your mind’s eye and 
shocks you into the 
realization that this is 
a living person—an in* 
dividual—no mere cog 
in the wheel of exist¬ 
ence. 

When such a man enters 
the office, be it ever so 
quietly, everybody knows 
he has come in. When he 
speaks, people listen, with¬ 
out eye-wandering, until he 
has finished. 

PERSONALITY. 

Is such a thing true of a 
cigarette? 

Smoke one Ramesea, and 
see. They call it ‘'The 
Aristocrat of Cigarettes.” 

Tgtokjtfcpw the saying? 
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tentlal, but since this procedure Is ex 
tremely wasteful of power, a rotary eon 
verter is preferred, not onlj because of 
its efficiency, but also on account of the 
better regulation obtainable The weld 
ing tool proper consist* of ft simple holder 
tarrying an electrode of carbon or nutal, 
the former Is uaed for cuttlug or heavy 
current welding, while the latter la cm 
ployed to build up or fill lavlties In 
Home Instances the electrodew combine a 
flux which prevents the metal i»art* of the 
work from oxidizing, but hi actual prat 
tive this provision Is found to be unuccea 
I *ary 

I The amount of current required for any 
given work varies to a great extent 1 m 
muse of the many factors involved It 
In Rcldoin that welding operation* can In 
conducted with lean than 50 ampere* and 
(ui rents as high us 150 amjieres are not 
unusual In ordinary instam'eN However 
in the case of thin sheets r urrents hn low 
ns 15 amperes mav suffice On ulm 
heavy work 150 to J00 amperes muj be 
rw-essary The foregoing figures nri for 
metal electrodes, graphite arc welding 
averages 350 to 500 amperes on general 
woik, and 100 amis res on small work to 
000 ami>eres on unusually heavy under 
takings Carlwin tms which are em 
played in euillng operations, require any 
where from 300 amjieres on small see 
tlonR up to 1,000 amjieres or more, with 
an average of 400 to 000 ami>eres 

Expansion and contraction of strict 
car rails are taken (an of In the weld 
ing of the rails Generally the ruliH an 
not absolutely welded together, a strip 
or other connecting member being welded 
to each rail so an to form a homogeneous 
connection So intense are tbe heat and 
light emitted bv the eleitrh ur< that tbe 
worker must proto< t himself by wearing 
a heat resisting mask provided with a 
colored glass window, and a heavy jmlr 
of gloves, as illustrated in the front covtr 
illustration of this Issue 

The Scientific American War Game 
in Miniature 

(Concluded /rom puf/o UJ 2 ) 
in our case 30 OHvalry or 04 Infantry for 
a battery of four guns, or should this 
j support be appreciably diminished hy the 
j enemy a Are the hoy who has taused the 
1 advance fa subject- to capture together 
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What Statesmen of two 
nations think ofSanatogen 

It is not surprising that so many 
statesmen, both here and m Furopc, 
have found Sanatogcn of such splendid 
aid in keeping body and nerves at a 
high point of efficiency 

P or the men who represent tlir nation arc of the 
same human htuck is iIil no <f ns—thur f rtan 
isms arc *mhjt 1 1 to tile same ranis h\ ox ( rwork and 
•train Ana tluir txpcnrnce with Sanjtojrrn is 
•imply the experience of countless nun and women 
in other walks of life 

The endorsement'; here printed are tjpical of 
the many hundrtdb of lcitt is received from prom 
inent imn and women—leaders tf thought and 
action—who thus hj\< voiced their siticire grili- 
tndi for Sanatogvn’fi benelicicnt effnis just as 
more than 21 (XXI physicians rcpii ki nling the 
nudical profession of fixe continents—hax e ap¬ 
proved IU UHC 

Tn the face of such unpargU^d endorsement can 
v<m fail to rciliA that SanaWgcn stands read) to 
help you — whenever you arq^in need of its aid? 

:onn U sold by rood drug*i«ta 
tvtrywhtrs, in iIxm from SI 00 up. 
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for "The Art of Living ” a charming booklet by Richard LeGalhenne, the popular poet author, 
touching on Sanatogcn s kindly help and giving other interesting aids in the quest for content¬ 
ment and better health I lie book is free I car this otf as a reminder to write THI BAUER 
CHEA4JCAI COMPANY 28-G Irvmg Place, New ^ork City 


with hla miniature battery Midi a de 
nouemeut at ome uiuhcs Hie wildest re 
Jolelug ou the one hand and the blackest 
despair on the other 

We are formulaliug new rules for this 
supplement to the war game as we go 
along but 1 have hesitated to complicate 
them with too many retdrUHons I have 
never seen boy« enjoy themselves more 
and am comriantly surprised at the 
amount Of Information whkh they have 
absorbed At the same time I have no 
hesitancy lit saving that I eiijov niv Sat 
urdavs Just as much as the bovs do and 
look forward to cite in with Just as much 



Figure Bret the wsr you will get out of your 
collar button—then the coat Kremeot* 14 Kt 
Rolled Gold Pinto Colter Button* at 25c U*t 
• lifetime Krements collar button* do not 
tarnish discolor the akin or blacken your 
linen A perfect ehape for every requirement 
■old everywhere with thl* ruarante* 

If d*m»tfod from ANY CAUSE 
* new button tree 

In solid gold 10 kt ti each tn aofld gold 
14 kt il.50 each Write for booklet 


Creased A C*„ & CWset Street. Newark, N I 




pleasurable aiitkliMtlon 


NEW BOOKS, ETC. 

Th® Irish at the Front By Mb hael 
MacDonagh New kork Hodder and 
Stoughton, 1916 12mo , 158 pp Price, 
70 cents. 

To thig narration of valorous deed! John 
Redmond has written a delightfully Irish Intro¬ 
duction One should read the hook flrat, or he 
may deem tbe Introduction too enthusiastic 
having read the book, he may no longer deny 
that all the enthuaiaam and all the pride are 
amply Justified. We are told how tbe Mun 
■ton aaved tbe guna In the retreat from Mod*, 
ho* th© Irish Guards rallied to the green Sag 
at the Marne, how the Liverpool Irlah dared tbe 
asphyxiating gas and liquid Are, bow the 7th 
Dublin! gallantly stood and gallantly fell In 
tbe tight for Klalah Dagb and bow the Lon 
don Irish made tbrir historic football charge 
at Loos with tbe German trenches as goaL 

Trademark Townr Ah Expedition into 
an Luprobcd and Inviting Wllderncw 
By Glen Buck Chicago Munroe A 
Southworth. 1916. Bvo , 112 pp., illus¬ 
trated. 

Tbe value of the trademark tn advertising 
Is now generally, if not folly appreciated 
Psychologically, It In vindicated by the tenet 

that what eompels the eye I* wore sttmofat 
lug and tenadons that what assails tbs ear 
picture* cam* before fatter*, and the Juvenility 
that 1* an Urge a part of the normal bumab 
makeup quickly respond* to a •triklng pictors 
oe Am*\n. Tbs rinmiti of a p peal in the t rade-. 


AMrim •( VertniUe—rat* P H ry 

lad (Jwd»m rimlUiv-SeWulHU An*rU<M R*hr*»r Hm>k— 

XrF*rioMaUl flclt n— H *e4y Mm a W«rk>boruu) 

HVHN ICO. In. PMshert Wsslwerih Mg , Hit Terk 


VthuUe Booluof InrtnictKmand Reference MASON'SNEWPAT. WHIP HOIST 

for Outrigger boUts. ^Paster than Elevators and boM 
direct from teams. Sava handling at leas expense. 


Meoefectsred by VOLNEY W MASON A CO 
Prorldencs R. I USA 



Wash with Electricity Without 
Muss or Fatigue 

Right in the laundry of your home — in the electric 
light socket—is all the power necessary to do the family 
washing Why go on with the old-fashioned wash¬ 
board or hand-washer way ? Why not take advantage 
of the help so close at hand and which costa so little ? 
The newest, most useful, moot convenient laundry 
appliance is the 

Western Electric 

Washer and Wringer 

No paddlss, agitators or other contrivance* to maah, twist 
or t*ar tb* dothM. No injury to ths most dalicats laces. 
The wringer fa reversible. All mechanism fa enclosed. 

You cen arrange for e Two Weeks' Tn«/in your own home 
Take ed ventage of this opportunity Writ* toTfaffor particulars. 
Drop a poet card to our nearest house for booklet No. 84-AG 

WESTERN electric company 

4UWmt Street, New Y«*fc SOOSeuthCtfa 

Houses fa AH Fifaefoel Qtfae 
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w«T k*oWO Rwr*r>M. 
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Cyale 1 ) triplex block 

Standard in Oonatrmtioa Service and Safety 
Stsd Chain Stool P»ru ntid ste 1 Load lino 
give safety and reserve capa* ity 
Tht Yale Motet 600 A utl!l help solve your problems 

T1IE YALK A TOWNE MFC* CO 

9 E 40ob Rtmt Hew York 
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SUMMER LIFE AT 

BEACH HAVEN 

NEW JERSEY 
Noted far its Boy, Beech and Bathing 

the_ 

HP ENCIX 


Advertising 
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LATHES AND SMALL TOOLS 



“STAR” teSttS! 
LATHES 

SaltsMabr fcn* gwnWwock 
U th« HTHtr chop *»'*!* tool 
roots sndl nxschme drop 

Send for Csulocus B 
suite A FALLS MFC CO , 
693 Water Street 
8tern FsB. NYU3 A 


Friction Disk Drill 

TOR LIGHT WORK 
Hmo Those Groat Advantages 

The (peed css be intUhtljr from 0 to 1600 

without irtoppinr or tblftlHr bell*. Powar applied caa 
be (rational to drire witli equal tairtr lb* irrvaJIr»< 
or latent drills within lit ra»ie a wundcrfol economy 
in lime and (ml Mtlnf In drill fonlcaft 
Smnd for Drill Catalogue 

W F & Jno Barnes Company 

bublitbed 1173 

1990 Ruby Street fUohfovd. Ittaoie 



GROBET SWISS FILES 




ih« standard of excolioneo fo 
Hot, and bar* boon for ovsr 100 
yenro W« send postpaid aa an In* 
MSxlucw 44 Hlfw eapwclallr ad a p tod 
for tout makers and machinists on 
iwelpt tiT (M) Tbia t« a chance to got a sot of 
nlrw von II aporsolate and wr II got future oedora. 

MONTGOMERY & CO. 

109 Faltoa Street Now York City 


WELL D pay ? 0 WELL 


PAYS 

Own e machine of your own dash 
tonus. Many atylee and sites for all p 


or easy 
purposes 


Many stylet and sites for 
Write for Circular 

WILLIAMS BROS, 434 W Sul, St, Itfcut, ST 


NOVELTIES & PATENTED ARTICLES 


.'v.. 1 ', .. A i:' a ’i'rl, rti-ssa-; r .ii IV s 



Write for a Copy 
of This Book 


wuh to raise game u much greater than the supply 
There n also a continuous call for eggs by brmdm 
Furthermore the bircis vou raise will afford you 
■ood aport m hunting and alto food for your table 
If you own Urge acreage you may Ua»e the privi¬ 
lege of shooting over your land to those who wiU 
gladly pay b* * 

If you cannot raise game yourself we will try to 
put you in touch with those who will raue it for 
you to shoot 

The more came raised the more pod hunting 
there will be ror you and the more often you will 
enjoy game ofi your table 
But the book tells the whole story 
find it most interesting readme Wn 
copy today Use the coupon bekr 
C>am« Brooding Doporrmoat, Room 1U 

HBJ&ULBS POWDBMLCOl 

Wilmiagcdfc, Dstamrs 

Manufacturers of F-jplo*ivr« infallible and E»C f Spokele* Shotgon Powders. L Ac It Orange 
Extra Black Sporting Powder Dynamite for Farming } * 


E VERYONE interested m the breeding of 
game birds should write for a copy of the 
book Game Farming for Profit and 
Pleasure It u sent free to those who ask for it, 
“Game Farming for Profit and Pleasure u a 
carefully edited and profusely illustrated manual 
on the breeding of game birds It describes in 
detail the habits foods snd rnenues of wild turk 
eyt, pheasants grouse quail wild ducks and re¬ 
lated species ft tells of the best methods for 
rearing It discusses the questions of marketing 
and hunting 

The breeding of game birds is profitable and 

^ nt for many reasons. The demand for 
both from city markets and from those who 


You wifl 
nte for your 


Coma BmIIm (teMjtnsnt, Room 111 , 

Harculsa ftw3te Co WUmington, Dal 


Gentlemen t - Please send me a copy of Game Farm _ 

lng for Profit sod Pleasure. 1 am Interested in game 
breedlns from the at and point of 

1 

( * 4 

Vmy truly your*. ASAnm 




mark cannot bo reduced to exact prtadptte 
that may decide all comb, but In one reepeet 
Mr Bock e sprightly contribution furntabee a 
welcome ftrat^aid, tbia la in showing menu* 
facLurera and designers what to avoid With 
tbia are offered ldeaa well worth considering 
and considerations decidedly worth weighing. 
The reader cannot long follow these without 
recognising the fact that human nature and 
the trademark are very closely related ele¬ 
ments of the advertising art, or without gain 
lng the impression that only a dean cut. dis¬ 
tinctive symbol can carry a product on to 
success. 

Thi Tocomotive. Vol XXY Hartford 
C onn The Hartford Steam Boiler mud 
Insurance Co Nvo , 159 pp., Illus¬ 
trated, 

This bound volume The Locomotive n 

contatna the laauca of that bright little quar 
terly from April 1914, to October, 1915 It 
pl< tures, describes, and comments upon such 
boiler explosions as are of Interest from their 
unusual violence, or from the lessons thty may 
convoy points In boiler practice form the 
subject of brief articles such allied devices 
as steam gages, and such operation* aa auto¬ 
genous welding, ar* discussed with frequent 
remarks on inspection p thuds and various 
other topics of Interest to the manufai turors 
and user of boilers The element of safety 
is of course the keynote of the publication 

Piactical Electrician Colbwc. 3 \ol 
unie* Prepared by Extension Division 
of School of Engineering of Mllwauko* 
By Oscar Werwuth b b , Geo J Klroli 
gnBser, K b , B rederick 0 Haeth and 
W E Ilcnnig Milwaukee Electro 
force Publishing Co 8vo Book. I, 
First Principles of B lectHelty 100 pp , 
117 Illustrations. Price, $125 net. 
Book II, Theory of Direct Current 78 
pp 96 11 lust rat Ions Price, $1 net 

Book III, Electric Light Wiring. 120 
pp , 1*4 illustrations. Price $1 net. 

In the * First Principles of Electricity' are 
com taely stated the fundamentals of electrical 
knowledge, parthularly in connection with 
such common do ices as belli, burglar sad Are 
alarms, selfwinding msstir clocks, and the 
telegraph In the “ Theory of Direct Current 
appears an explanation of series circuits, 
multiple circuits electrical power resistance, 
and electro-heating. "Klettrlc Light Wiring" 
dlsAuaaea direct and alternating currents in 
aulatlon and capacity of conductors, interior 
wiring systems, and fittings and accessories 
laboratory experiments are given end there are 
chapters on sign lighting and electric lllumina 
tlon lhcae three volumes together with two 
others— Magnetism and the Commercial Ap¬ 
plication of Magnets ' and ' Telephony,' con 
■titut* Section I of the Course which is the 
outgrowth of n decade of artusl experience In 
teaching and la excellently adapted not only 
for school use but also for self instruction 
Simple diction snd a regard for the commercial 
application of all principles charaiterlxe the 
work, which In succeeding sections will deal 
with the further uaes of electricity in their 
relations to manufacture* and Industry The 
aim Is to furnish & comprehensive and thor 
ough library and If the same high standard as 
la evident In these first three books is main 
tsined, that aim Is already an accomplished 
fact 

Art Elimentaby Manual or Radio- 
TE 1 EPH 0 NY Bor Student* and Op¬ 
erators By J A Fleming, M A, D Hr t 
FUS Longmans, Green and Go, 1916 
8vo , 800 pp , Illustrated Price, $2 
net 

The author a mu mo* on tho part of the 
reader an elementary knowledge of electrical 
science although the present text la addressed 
to a wldtr public than hla former volume on 
the Principles of Electric Wave Telegraphy 
and Telephony Its material Is well suited to 
the student, the operator, and the general 
reader who la Interested in the subject* of 
which it treats Historical matter la irale 
urdlnated to more directly useful Instruction 
which shall fit the atudent for more advanced 
Investigation This Is a third edition of the 
work, with corrections and additions that 
bring It up to date 

Tut Mental I jits or Monkeys and Arm, 
A Study of Ideational Behavior By 
Robert M Yerken, Harvard University 
New York Henry Holt k Company, 
1916. Rvo , 146 pp , six plates and five 
text figures Brice, $150 

Our literature of the behavior, psychology 
and sociology of the infrahuman primates is 
deplorably incomplete and inadequate. In this 
monograph Is recorded s number of experi¬ 
ments whoa* results roust contribute largely 
to a better conception on our part of the men 
tal life and possibilities of monkeys aqd apse, 
It ii tbs author's conviction that this study 
and the knowledge It supplies would direotly 
aid In the solution of many problems of ex¬ 
perimental medicine, of physiology, genetics, 
psychology sociology, and eeenomlct, and 
Should lead to decided Improvement* ta ter 
educational method*. The M Behaviour Ksne* 
graphs " constitute 9 series «f pecttiCar I b t teste 
from many points e< view* and tide she, wfth 
He wtltipte-ebolte expstteteefe **t It* 
pkmeatwrrteiti qg tfi te tltetel frr ^ 
mgla gw sioptey y*^at*4^ 
roetttfal 
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The Man Who 
Taught London 
How to Shop 

London never knew how to 
shop American fathion until 
Selfndge established his de¬ 
partment store Now much 
of London’s shopping is done 
m stores modeled on Ameri¬ 
can ideas 

Gordon Seifndge u one of 
the world’s great salesmen 
who has given approval and 
support to the first World’s 
Salesmanship Congress in 
Detroit, July 9-13 

This will be a fertile field of 
contact for salesmen, sales- 
managers, executives and big 
business men 

Here you will meet and hear 
some of the most successful 
salesmen and executives in 
the world—Hugh Chalmers, 
Norval Hawkins, and other 
leaders m the automobile in¬ 
dustry, and in other great 
industries 

Here you will have the op* 
portumty of hearing detailed 
discussion an the hiring, 
training and handling of 
salesmen, on how to sell 
goods over the counter, real 
estate, insurance, furniture, 
drugs and what-not 

Every salesman—every ex¬ 
ecutive responsible for or 
* directing sales—can profit¬ 
ably attend the 

World’s Salesmanship 
Congress 
Detroit, July 9-13 
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gfAL-WORKING 

ji|P» Of Practical book* trotting on the vinous branches 
IPwWOiWsfc including die work, hardening and temper- 
'tn^ drop forgmg, tool making, lathe work, 
machine shop practice, etc^ 


wa fobwabd thus soon postpaid upon bbobipt op 

THB ADTBRTIBBO PRIOBS 

ABB TOD INTBBKBTBD IN IOT1NTIPIO AND TBOHNIOAL BOOKS T -TP SO, 
WRITS POR OUR OATADOODB WB1CB WB MAID PRBB ON RBQDXST 

MUNN Ac CO , Inc., Publish era, 333 Broadway, New York, N. Y. 


JUST PUBLISHED 


A Now, Complete Book for every Ford Owner, Dealer, Salesmen 
and Repairman. 

The M odel T Ford Car 

pBWBBBL Its Coos traction. Operation and Repair 

III TKtmaFll) By VICTOR W PAGtf ME. 

■ I FORD CAR I Author of Tha Modern Caroline AutomobiU etc. 


Wm i f 1 

lea 


300 (5*7) Paces. Ovsr 100 SmcUIt Mads Ea*rsr- 
hgs and 2 Large FoMng rkte* 

Price $1.22 Postpaid 


l“SaSS“ 11 Ttai l« ft. MOST COMPLETE rad PRACTICAL 

1 1 mm . . Ij lDstruetioD book ever published on the FORD CAR 

All part* of tbs Ford Model T Car are described and 
ustnted m a eomprehensive manaw n othing is left for the reader to guess 
TtS» ooJtwXoUfully treated andOFF RATING PRINCIPLES 
ADK CUARTO EVERYONE Completeiu*tniotion* for driving and repair- 
EtNglittK Every detailis treated in a non-Wohmcai yet thorough manner 
mates* Js witeM »*d*to for FORD DRIVERS AND OWNERS, to 
NeoSasd outoraobtto enrineerin* authority and an expert on the FORD, 
le te* driven and wpelred Ford" Cars for a number ofyears Hewntee 
r tMaVentte man In a practical way from actual knowledge ALL RE 
ARB fiTuSTRATED AND FULLY EXPLAINED 

SO ALL CArir UNDERSTAND—NO THEORY NO GUESSWORK 
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#p Air Bamum » arcue iv< * h rdly more enjoy 
ahie to me than the 1 rain i r gar t $ I h my 
friend John Colfax had brought uj jrutn H cf ond 

PREFERRED BY GENTLEMEN NOW AS THEN 

PI case don t expect to find any other cigarette quite like 
Richmond Straight Cut*. There is none. The quaint, old 
time delicacy of their e bright ’ Virginia tobacco has always 
given them as onoiually appealing taste sot to be found is 
any other cigarette 


PLAIN OR CORK TIP 

Fifteen cents 

Also in attractive tins, 

50 for 40 cents 100 
for 75 cents. Sent pre¬ 
paid if your dealer can¬ 
not Supply you. 
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Measure Your Morning Shave By the 
Mennen Speedometer 


If you wasted time all day as some 
men do when shaving, a third of your 
life would be lost 

Mennen Shaving Cream, at one stroke, 
wipes oat four operations hitherto 
imperative in shaving. 

Any man can reduce his shaving 
time to six minutes by using Mennen? 


time to six minutes by using Mennen? 
Shavinx Cream* w ith many, it re¬ 
duces shaving to as bnef a period as 
four to fire minutes. 

But it means much more than the re¬ 
duction of actual shaving time 
one-third. 

Mennen s is the safety shaving cream. 
The instant response of its neb, 
copious, saUn-smooth lather greatly 
reanoes the danger of cutting yourself. 


Mennen e Shaving Cream helps safe¬ 
guard ymr face against unsightly 

S tttclu « of sticking plaster 
lenntns is distinctly and supreme¬ 
ly the shaving cream for the ambi¬ 
tious and iflKient man of affairs. 

QWHflRb Msnnw Chemical Ca 

Nl W ARK N J U 8 A 
Oinu tin F tory Montreal Qm, 
s Aac u f < iuukUl 
H an dK Rtf e&Ct> Lid TonatotOat. 


saves the time of patching up the face. 

A gash mflictedbecause of apoor lather 
has made many a business man tardy 
in keeping an Important engagement 
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A Service as Broad in its Scope as America’s Activities 


J-M Products 

For Induitrlil and 
Commercial Build- 
Inf and Equipment 
A 

•Roofings 

*Heat Insulation 

Cold Storage Insula¬ 
tion 

•High Temperature 
Cements 

•Electrical Acc cm onca 

•Underground Heating 
System! 

Plumbing Specialties 
Floorings 
Waterproofing 
•AdwtHtt* Lumber 


10 Factories 


• 

F ROM the acoustical treatment of world-renowned 
auditoriums to the brake lining of your motor car. 
From the heat insulation of modern power plants to the 
pipe covering of your heating system at home. Such is 
the scope of Johns-Manville Service. 

There are hundreds of J-M products— so many, that 
their use affects some phase of every man’s com¬ 
mercial, domestic or civic life. These products, together 
with authoritative advice on then: proper use or applica¬ 
tion, are made easily obtainable through the nationally 
distributed branches of the Johns-Manville Cd., one in 
practically every important city of North America. 

And it is because of this physical equipment that Johns- 
Manville can serve the farmer in the wheat belt g! 
efficiently as the factory, steel mill, Offie#/building and 
hotel in the largest cities on the continent 

•Materials Into wblch AibMtoi Wttf l Ml, mi ImpdVjMtalMk 

H. W. JOHNS-MANVILLE. CO. 

Executive OfficMi 296 MlcH—«i Ate,, NewYorir City ’ < 
Service Statione in ell Latia-CiMaa. Saamt»abakaJv' ' 


J-M Product* 

(oontisuMd) 

•Asbestos CfothkngMui 
TortUm 

Wn tstifgulihin 
•Pnqktagi 

AcfcMttwl Treatment 
•Brake lining and 
+Bloefcs 
SCMua Trnpj* 

For tbt Koma 
MM« r 

*PJpg Coverings 
WtU !gd Floor 


BoTO ndp!a4 oni*t 

'*nv« Uatact * 
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Five disadvantages of rubber—and how the 
Prodium Process minimizes four of them 


Aside from poor fabric and poor workmanship, tires wear out prematurely 
for five reasons. (1) Lack of tensile strength in the tread rubber. ( 2 ) Un- 

t t lit i 


even wearing down of the rubber, causing irregular 
worn spots and holes. (3) Chips and cuts that admit 
water to rot the fabric. (4) Heat caused by friction, 
and (5) under-inflation. 


Nothing but the regular use of a tire pump or air tank will remedy 
the last The other four are reduced to a minimum by the Prodium 
Process, a wonderful new discovery in compounding tire tread stock, 
owned and controlled exclusively by The Republic Rubber Co. 
Here show Republic Prodium Process Tires solve the four problems. 


1 Wonderful Tensile Strength 

T aboratory tests show Prodium Process 
Rubber to be much stronger than or 
Imary rubber A strip one inch thick 
will hold 3 400 lbs or 20 average men 


2 Uneven Wear Eliminated 

Prodium Process Tires wear down as 
evenly as a piece of fine steel The cut 
above is a section taken out of a tire 
that has gone 9 467 miles Note the 
thick tread still remaining 


Heat and Friction Overcome 

Heat comes principally from friction, 
friction from slippage Prodium Pro¬ 
cess Rubber has remarkable anti-skid 
qualities, and will stand a higher tem¬ 
perature than ordinary rubber 


3 Chipping and Cutting Reduced 
Prodium Process Rubber is the tough¬ 
est rubber we have ever tested Illus¬ 
tration No 3 shows the kind of tests 
we give this wonderful material Even 
fresh cut rock does not chip or gash it 

THE REPUBLIC RUBBER COMPANY 

Bimclmt mnd AfneU* in th* PXn p lp ml OUtm 


REPUBLIC 88? 

s T a G g A r D,PLAIN.AND 

■- - -..v,-- 



Buy one Republic 


e Kepuonc Prodium Process 
Tire and check its mileage—observe its 
condition from week to week Your 
odometer record and your own eyes w*U 
substantiate every statement made 
above 


Free temple of 
Prodium Process Rubber 
Write for a piece of thi! new 
inch thick Pi# iff jew iff 
to break it! W<d 
that can tear this sfca&r itr#,. 
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Om of the tasteful bridge* at Shepperd’t Dell 


Crown Point* on the Columbia Highway and Us grand panorama 


A Beautiful Link In Our Highway System 

O NE of the most attractive additions that has re¬ 
cently been made to our new system of good roads is 
the Columbia Highway that extends from Portland, 
Oregon, to Hood ttiver, a distance of 60 miles, for while 
it ta not conspicuous for Ita length it more than makes up 
for this In the variety and charm of Its scenery This 
new scenic route along the south shore of the Columbia 
Elver was begun In 1013, and It Is expected that It will 
be entirely completed by August of this year, but the 
greater portion of it is so far advanced that It la now 
open and in daily use, hundreds of sight seers and 
pleasure seekers passing over It every day In auto¬ 
mobiles 

For many miles after leaving the city of Portland the 
road leads through a charming furmlng country until 
the Columbia Elver Is finally reached at Crown Point, 
a bold elevation 700 feet high that stands directly on 
the river bank and affords a magnificent view of tho 
river, and a panorama of the surrounding country in 
eluding an area of from 30 to 40 miles Hero space has 
been arranged to allow tourists to stop conveniently and 
enjoy the scenery without obstructing other travelers, 
and a promenade has boon constructed of concrete 
around the brow of the bluff 
From this point onward the scenery is both varied 
and delightful, for many small streams, flowing down 
the steep mountains to the river, form exquisite e ascades 
and water falls, some of which are visible to the traveler 
on the main road, while others are made accessible by 
specially constructed foot trails and tasteful masonry 
bridges. 

It feu been necessary to provide a number of bridges 
cm this stretch of highway* most of which are pf rein 
forced concrete construction, and great care has been 
taken In designing them to produce pleasing and bar 
monkms structures In keeping with their location and 
surroundings. One of the Larger of these bridges, at 


Sht ppord’s I>ell, Is shown In one of the Illustrations mid 
Indicates great good taste on the part of the engineers 
The she>w plHce of the undertaking however, is the 
unique tunnel at Storm Cliff, or Mite bell s Point as It 
is sometimes called At this place ft barrier was eu 
countered by the road makers lu the form of a solid 
basaltic <llfif that arose abruptly from the river Along 
Its base a railway occupied all of the available space, 
while the old road thut ran through this region climbed 
painfully over the crest somo 2,000 feet high, bv long 
and steep grades A tunnel appeared to be the logical 
solution of the problem and, possibly having In mind 
the famous Axeustrasse, in Switzerland, the engineers 
arranged their plans in a similar manner, cutting a 
series of great windows in the outer wull of the tunnel 
that give some magnificent views of tho nearby river 
From the river the ledge arose about 500 feet, where 
there was a tenth, or saddle of a few hundred feet in 
width, and above this bench the rocks extended up fully 
2,000 feet more From this bench men were lowered 
by ropes to blast out niches for the om of the surveyors 
In running their levels, huU later on the contractors 
followed to hew out the opening for the highway a 
tunnel 18 feet wide, 19 feet high and 400 fwt long 
Tho window’s, seen In one of the illustrations, are ap¬ 
proximately 20 foot wide and 10 feet high, with sub¬ 
stantial protecting railings of reinforced conciete The 
approach to the tunnel from the east is by a viaduct of 
reinforced concrete 200 feet long, that spans a rocky 
gorge on the flank of the cliff 
This tunnel at Storm Cliff is but one of a number of 
openings that were < ut through the projecting shoulders 
of the nigged hills, extending along tho banks of the 
river for many miles lu this region and lending dlstinc 
tlon to this stretch of highway 
As has been said this new piece of modern roud is 
60 miles long, ami for Its entire length It has a flue 
bitulithic surface IS feet wide In no case 1 h the grade 


greatc r than r > jh r e e ni and it is etainted tlmt this road 
equals, both In construe lion and scenery, anything of 
its kind In the country 

At Hood Klvor where the present section of the 
Columbia Hlghwuj ends, connection Is mode with obi 
existing roads that form a route eastward to the Mis 
sourt Itlwr, tnhlwov la tween llu proposed National 
Parks Transe emlJnentnl Highway as migge steel hv the 
National Parks Highway AhkimIhMoii mid i nduracd bv 
the. National Highways lalloti and the Lincoln 
Highway (ounceCion is also made wilh the latter 
route at Halt lake C Itv ho that, while no suggestion 
has as yet been made of such a long extension, it Is 
ev blent (lint such an exte nslon of the good roud would 
he of gn at < onu rilenu to those who emm wist overt lie 
Ilmoln Highway and who desire to continue to the 
cornet at Washington or Oregon 

Undoubtedly the inception of the groat systems of 
national highwnvs that nre Ixing widely promoted lies 
in the rather st Itlsh desire of the automobile tourist for 
more and new hirlton that lu can toyir < emvt nkntly 
and comfortably with his car still wlmtcwr tin in 
Mplrntlon eviiv mile of modern road Mint Is built 
demonstrates its econombul value to tin farmer and 
the merchant and promotes h good work that is of the 
greatest impmiam< lu tin promotion of tin welfare and 
pre>grcss of the entire toiintiy Then is hovciur, one 
Rhk of the good roads movement Mud is disappointing 
and whhh, uppnnntly, must be learned by expensive 
f\j>erlene*e Hiid that is the matter of mnlnUimne-c He 
cause a road Ik elaborately and wubuliuiHnlly constructed 
it Is t cm) generally e xlhh test that it will last foriyer, 
and ecuisequtnMy It is neglected until entire rccunsirnc 
tion Ik necessary Constant and svstematb siiiarvislon 
and the prompt lopalring of the slight i st dotes ts as soon 
us UlfWtiVerod Is an esstnfhil t‘» iMrinnmnt good roads, 
and moicover, N fur <lu«inr in the end than costly 
rebuilding 
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Oroat Britain rlfku r w arred 

Illustrated article* mint not ba reprodnnad without pcrmlMloe 


The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day As a weekly journal, it is in a posi¬ 
tion to announce interesting developments before they 
are published elsewhere 

The Editor i* glad to have submitted to him timely 
articles suitable for these columns , especially when such 
articles are accompanied by photographs 


BuuU, the Ultimate Decisive Factor In the War 

A FORMER officer of high rank In the United 
Htates Army, who ha« spent a large part of the 
pant two jtara on the French, British and Has 
nlun fronts, where he was In Intimate association with 
the High Command, and Is therefore thoroughly con- 
w rsant with conditions, Informs us that It Is his con 
vktlon that the war will last two years longer, and 
that the decisive stroke In favor of the Allies will come 
from Russia. 

For obvious reasons the name of this gentleman is 
withhold, hut we are permitted to give Verbatim his 
estimate of the situation, which Is as follows 4 It U 
my matured military Judgment that the combined 
technical organisation and resources of Groat Britain 
and France cannot drive Germany out of Belgium ami 
Frunce but I do Itelleve that they can hold—that they 
can resist the drive on Verdun or nny drive on ( alaU 
and can prevent the investment of Paris All they 
have to do is to mulutaln tlie line nutil Russia Is fully 
organised and equipped 1 believe that the treaty of 
peace will be signed In Berlin, but not this year or 
next ” 

As regards the western front, France, according to 
this authority, has with the colors to-day close to 
4,000,000 men, fully equipped, England, also, UaMpully 
equipped at least another 4,000 000, hut the British 
forces are somewhat scattered, large contingents being 
Id Mesopotamia, Egypt and Kalontkl Nevertheless, 
she has to-day in France over 1000 000 men Of these, 
1,200,000 are holding from 00 to 70 miles of the western 
front extending from the Belgian army far down into 
Franco, Back of Verdun are massed not far short of 
half a million British troops, which were taken down 
there by motor transport. “There la the closest co¬ 
ots ration between the British and French, and, re¬ 
cently, General Haig loaned to General Joffro 400 Lewis 
tutu blue guns whkh are being used In the French ad 
vance trenches at Verdun ” These weapons, weighing 
only twenty five jwunds without the tripod, can be car 
rled on a man’s shoulders, and the moment that the 
enemy's artillery Are ceases, a sandbag, rock, or any 
Objecting mound of earth on the lip of the shell era 
tern, or upon what is left of the trenches, serves as a 
rest 

Speaking of the possibility of the recovery of Bel 
glum he stated that, a year ago, the English could have 
accomplished much If their whole force had been 
thrown into Belgium at that time Since then the Ger¬ 
mans hn\t built « network of military railways paral 
lei to flair front and connecting with the main Bel 
gtun railways, by means of which they can make such 
u swift concentration of troops as to reuder the problem 
of breaking through so costly in men as to discourage 
any such attempt 

It is the oplulon of this observer that the final col¬ 
lapse of the Central Towers will be brought about, not 
by a shortage of food, munitions or money, but by 
the ultimate and Inevitable shortage of mem At pres¬ 
ent, taking nil theaters of the European war, they have 
to maintain some 2,000 miles of front The loss oC 
men In the never-ceasing smaller actions incidental to 
trench warfare, and In* great undertakings such as 
the attack on Verdun and the Russian offensive against 
the Austrian line, reaches an enormous figure, and 
two years from now, when the vast Russian hordes, 
fully drilled and equipped, move forward, It Is better'd 
that the final and decisive phase of the great war will 
have been reached. 

As an offset to her gradual decrease In effectives, 
Germany Is steadily growing stronger In munitions. 

4 Germany Is accomplishing with materials what she 
could never dmve accomplished with men." Take the 
case of the machine-gun equipment At the startler- 
many had CO,000 of these, to-day, in spite of large 
losses, her equipment is believed to stand at 70,000, 


It is her plan to provide one machine ghat to seen 
twenty men on the front line. The Attlee are making 
desperate efforts to match this equipment, both Grtot 
Britain and France have now, or soon wlR have, 82 
machine guns per 1,000 men, which works to about 
two thirds of the German equipment Russia la tor 
t*Mod this ratio, bat is gradually tdrAAng up 
“Italy/ 1 says our Informant, * is the great disap¬ 
pointment of the war She never contemplated such ■ 
fight with Austria aa that in which she is now en¬ 
gaged. She thought she ocmld bold the mountain 
passes against the remnants of the Austrian army She 
Is poorly munitioned and financed, and the reported 
extensive equipment of heavy artillery is largely a 
myth." 

As to Russia, which this high military authority be¬ 
lieves will be the ultimate decisive factor in the war, 
the present conditions are that she has 9,000,000 of men 
with the colors undergoing Intensive training, and, of 
these, 5,000,000 are equipped more or less indifferently 
The work of equipping the Russians is being carried 
out by her own factories and by those of France, Great 
Britain, the United States and Japan, and It Is eett 
mated that within two years* time the 9,000,000 troops 
of Russia will be In a condition to move forward for a 
decisive blow 

What b «8leet"? 

T HE United States Weather Bureau has ad¬ 
dressed a circular letter to a number of promt 
cent philologists and meteorologists, as well as 
to public utility companies and the editors of engl 
neering Journals, seeking their advice aa to the way 
In which the term “sleet” should be used for official 
purpoeee, and requesting information concerning the 
current use or usee of the term in different parts of 
the country Hie Immediate reason for this inquiry Is 
that the Bureau Is contemplating an investigation of 
the causes and the prevalence of ie« deposits on tele¬ 
graph, telephone and electric transmission wires, a 
phenomenon) to which the expression ** sleet M la now 
very commonly applied in this country 
The Bureau states that a search of dictionaries and 
of a largqgptount of technical and non technical litera¬ 
ture reveals the following facts 
(1) In England 44 sleet " means usually, though not 
Invariably, a mixture of r&tndroiw and snowflakes. 

(2) In the United States the term " sleet " has nearly 
always been applied by meteorologists to some form of 
water (other than snow) that Is In a froeen state before 
reaching the ground, via., either small particles of clear 
Ice (often mingled with rain or snow), or little snow 
like pellets, differing from true hailstones, but often 
called u winter hall "or “ soft hall " (The latter form 
of precipitation is called Graupel in German, and, under 
the influence of German writings, American and Eng¬ 
lish meteorologists have used this word to some extent 
The French equivalent Is prtsil ) 

(8) Non meteorological usage in this country varies. 

The uses noted above under (1) and (2) are more or 
lees common, but there Is also another, in accordance 
with which the term 44 sleet" is applied to a coating of 
ice, formed on terrestrial object* by rain which freeses 
after contact with such objects. In England such an 
Ice coating Is usually called “ glared froot," and this 
term has been adopted for official purposes by the 
British Meteorological Office. Another name for such 
a deposit is “silver thaw" This curious expression 
has been known In both Great Britain and America 
for a very long time. It occurs in Cartwright's Journal 
(1702) with reference to the prevalence of the phe¬ 
nomenon In Labrador Loot, but not least, when the 
deposit la heavy, and especially when It results in the 
breaking of branches, wires, etc., the phenomenon aa a 
whole Is very commonly called, in this country, an 
H ice storm ” 

On referring to the dictionaries we find very little 
authority for applying the name “ sleet h to a sheet of 
Ice produced by falling rain, yet the term la almost 
universally used In this way nowadays by American 
electrical companies and railways, in cotweetioo with 
troublesome deposits on wires, cross-arms, and rails. 

On the other hand, tbs public at Urge has by no means 
abandoned the earlier—and, one might say* more ortho¬ 
dox—use* of the term The Weather Bureau Itself baa 
generally Identified sleet with froeen raindrop* 

In short, several quite distinct fora* of predpMation 
have gone under the name of " sleet," and ft UtogMy 
desirable that these should be dearly d q tetettt to tefl to 
the scientific vocabulary * ; 
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consequences of the war. We shantd Hfcs, bmteev-to 
dweU tor a moment upon the hopeful ootioek wtyofc 
sdextee now enjoy* notwithstanding the mktetupte 
which It hga, in common with other bureau aotiMtie* 
suffered in the general dt bdeto. That which eetete* 
has especially gained from toe War to prestige. lb* 
lect of sctence to certain quartern hag brought into 
retribution^ to the negUgMrt opes that tog lesson wftt 
probably never need to be repeated. This to trof pot 
only of edsuce u applicable to military > purposes, but 
also of science aa applicable to Industry. 

The war has given an Impetus to sctontific i taesinTh. 
the material and Intellectual fruits of Which 
yet be estimated. Is it too sanguine a hope tpat they 
may actually Indemnify the world for all that the 
struggle has oogtt 

This impetus has manifested itself la two wajwi 
Ast in the increased attention Which y*tyato WQim- 
factorers have been forced by recent <tocuxttstaoceS to 
devote to the scientific side of their Own todosttfOM 
second, and especially, In the elaborate plans adopted 
by various governments for the promotion of rosearch 
on a national scale Thus, the British government, 
besides organising reheard* on behalf of the army and 
navy, has developed a scheme tor an "advisory oeun- 
dl on Industrial research," which Will control all gov* 
eminent activities under this head 

This means, among other things, that the universi¬ 
ties and other educational establishments will be en¬ 
couraged by the government—if necessary by m<*ns of 
state subventions— to train even specifically for par 
tlcular lines of research. 

In Australia steps have been taken to form a new 
official body which is to be known as "the Common¬ 
wealth Institute of Science and Industry," and which 
will exorcise much more ef tensive powers than those 
intrusted to the British organisation, since Its duties 
will not be merely advisory, but It will assume direct 
control of a vast amount of research and practical 
work in behalf of Australian industries. 

In Japan a national laboratory for physical and 
chemical research ha* Just been established Other 
government undertakings of analogous character are 
reported to be ih prospect in various foreign countries 

Lastly, to our own country an interesting scheme tor 
scientific industrial research under government aus¬ 
pice* has recently been evolved along lines differing 
considerably from those of the projects above men 
tioned On March 9th Senator Newlands introduced a 
bill (S 4874), now to the hands of the Senate Com¬ 
mittee on Agriculture and Forestry, which provides 
for establishing “experiment stations in engineering 
and in the other branches of the mechanic arts " In con- 
nectidh with the “ land grant ” colleges throughout the 
country These stations are designed to do for Indus¬ 
trial research what the agricultural experiment sta 
tious are doing for agricultural feesarch Under the 
terms of the bill, M it shall be the object and duty of 
■aid experiment stations to conduct original researches, 
to verify experiments, and to compile data to engi¬ 
neering and to the other branches of the metoanlc 
arte aa applied to the interests of the people of the 
United States, sod particularly of such as are engaged 
to toe Industries { also to oondttct taeatefcte, tovfestt- 
gatioti^and experiments to connection with the fcro* 
auction, transportation, extraction and MUtthfaetto^ of 
substance utilised to the application, df engtogtring 
and of otijer brstoshte of the meckatoe arte to fedpa- 
trtal pursuits Water supplies, aa to potobhity tori 
economic distribution; sewage purifitotion, and Ms 
ultimate tooffengtvd disposal; eooabteto dhtodoto of 
ftfejtett md nmnafWturtog weataa; flood pcoteetioht 
arthitertdrt; Woetf Wpaingr ate tome* of tite Hetek 
w«ch tn R Arid of this atrierialrittg sti tfi 
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Electricity 

IftMtaf Ill u mi loan ta with a Cumtr —An American 
rattpttiqr has recently been conducting a series of cx- 
parimerrts on comparative Illumination by means of 
photography In each iustance a photograph la taken 
by the light shed by the Ulumlnant, and the plate de¬ 
veloped for comparison with others Obviously, the 
exposure in each instance Is Identical 

Electric Portable Saw Mills —It la reported that 
electrically operate**mills of the portable typq are 
rapidly gaining In favor among lumbermen In local 
ittes where water po'ser Is abundant and has already 
been partially converted into cheap electric power the 
portable sawmill la especially popular According to 
the president of a firm which is manufacturing electric 
portable sawmills, the demand Is fast Increasing In the 
South and West at the present time 

Ttt« Use of Zinc Wire in Germany la a subject of 
much discussion at present In the electrical periodicals 
of Germany, due to the increasing scarcity of copper 
and because lrou wires are not always satisfactory 
Considering the conductivity of copper to be 100 per 
cent, that of aluminnm Is 58 4, that of rlnc is 28J5, while 
that of Iron la 12A Rules are given on the use of zinc 
wires In house Installations and on the use of slue cables 
and sine bus bars In the German periodicals devoted to 
the electrical trade 
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German Geographical Studies In Poland.— The Ger¬ 
man provisional government in Russian Poland has 
established, with headquarters at Warsaw, a “ geo¬ 
graphical commission " which will undertake elaborate 
Investigations of all branches of Polish geography, in 
eluding geology, climatology, ethnography, etc Prof 
Dr Max Friederh been, of the University of Griefs 
weld, has been appointed scientific dire* tor The 
commission proposes to publish a geographical hand 
book of Folaud, and also a series of memoirs on 
Bpe* lul topics under the title “ BeitrUge zur Landes 
kunde von Poleu ” 

Aeroplane Mail Service —Bids were opened on May 
18th at the Post Office Department In W ashlngton for 
aeroplane mail aenico ou neven routes In AfiiHka and 
one In Miishoc bust its with the dlsapjiointinK result that 
the only bUl recehed was for service between Seward 
and Idltarod Alaska a distance of 380 miles at $45 500 
a year This route with overland transportation now 
costs the Government $22,Hfi5 a )enr but other routes 
where It is proposed to try aeroplane scrvlre cost 
as much as $100,000 Tint projH>*ed aeroplane route 
In Massachusetts Is from New Bedford to Nan 
tucket The lack of bidders 1 h ascribed to the 
fact that aeroplane manufacturers are buHj with war 
orders 
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Automobile Notes 

A Practical Speed Indicator—It Is stated that In 
*ome placet* In frog]ami motorbus companies are com 
pellcHl to lit their \ehic_los with a Uootc r that automat¬ 
ically gl\o« warnlug when a H|**od of twelve miles an 
hour Is exceeded 

Automobiles and Game Destruction —Evidence la 
accumulating especially from the western states, that 
the automobile 1ms bet ome an iwiHxtitiil factor la the 
extermination of game of all kinds, as Its si»eed and 
ground covering abilities enable sportsmen to make 
hunting expeditions more frequently and moreover, 
mauv motor ownirs who ordinarily tukc no Interest In 
sporting, have take n to game killing an u new and to 
them, novel use of tin machine, all of which Is hasten 
lug the exit of cur rapidly disappearing wild animals 
and birds It Is also claimed that the automobile la 
being widely utilized to umhta tlulr owners to violate 
the game laws and e\adc the gHme wardens 

A Good Roads Photographic Contest—The Na 

tionnl lllghwuvH Akmh latlon aimouixc* a prize coutest 
for photographs ttyt <an uned for <b monstrntiug the 
ommIh and nd\antnt,es of good roads The. content la 
open to ocryuue whether u member of the assotla 
tlou or not, and am number of pictures cun be sub¬ 
mitted The photographs must he of some road within 
the United States, and may show good or bad roada, 
as long as they tell a stor\ ( ash prizes to the amount 
of $-MK>o ure ofu red ranging from $500 to $5, there 
being BIO prizes In all The contest la o(K*n until 
Novemlxr 7tli and jwrtkularH can \w obtained by ad 
diesHlng 1 Good IIoioIn Even where Photograph Con 
test" National Highway Association, Washington, 
I) C 

Lubricating Gear Boxes—Hpeaklng of gearbox lu 
brhutlon, The 1 uto au\s * The majority of modern 
earn have tliitr guir box dc slgm*d to retain oil at* a 
lubilcTint which for this purinmi is pn ferable to grease. 
In regard to quantity nmm e\j>crlimntB conducted at 
the National 1 IivhUuI lal^ontiorv showed. that this had 
a considerable cfTtel on the efficiency Running on top 
gear a certain cur ga\t the following results With 
the gear 1 h>x full of oil 74 ]>er cent of the power deliv 
ered to the gear !m»x was transmitted to the propeller 
abaft tK) j>er cent when three quarters full |>4 per cent 
one half full and U7 5 per cent when ono quarter full * 
Of course If (he supply of lubricant U kept as low 
ns Indicated here It would lu to make re¬ 

new a In frequently and nudomatfiall* 

Tkp Popular Light Car —Although the cyclecar was 
a fizzle as was untieipated bv c>er\oue acquainted with 
motor mechanics and road conditions, there Is an un 
doubted dcniund for a small car that is reasonably 
light In weight and moderate in power, combined with 
ns complete slmplic it\ ns is comiwtlble with c*onvenl 
cnee and efficiency The ptopli who wont such a car 
are not uu rc ly l hose w ho < nniiut ufford any thing 
laigcr buttluu arc munv owners of hlg high lowered 
cars who realize that It Is not reasonable to weur out 
a big car that 1 m costly to buy and expensive to op¬ 
erate on trivial errands that can In much letter and 
more cojivenicntJy done with the smaller machine and 
this tic maud will Increase us jwople get over the habit 
of buying a new car t\cry year 

D the Chamois Dangerous? —A number of state¬ 
ments haw been published to the effect that the inuring 
of gasoline through a < liaiuols skin In a funnel will gen 
irate enough ihitrhliv to iguhe the gasi<w unless the 
funnel Is grounded on the tank lids Is contradicted by 
I > rof* v HHor > oloy of the Indiana I ui\ i r«!M He says, 
howivir thnt when the atmosphere Is very drv as It 
usually Is on a cold clear <Uiv a man mav I>econje 
charged bv scuffling alwmt on a chan dry floor, or his 
clothing nmy heinmi *lu trilled h\ friction us noticed 
sometimes when combing the hair 1 nder such circum¬ 
stances pouting gasoline through a funnel whether or 
not there Ih any chamois lu It ^Im*s rise to induced 
charge that an quite too compile ated to undirtake to 
explain In u few words Such ihurgos might fire the 
gfts, 

Thermo-Syphon Cooling —An achantnge claimed 
for the thermo hv plum hvhIi m of ending In cold weather 
le that the cylinders nie brought to a correct operating 
tem|»erature vt r* qulcklt as the circulation of the 
water through the radiator does not begin until the 
water In the cv Under Jacket becomes sufficiently hot 
The quantity of water In the jacket Is quite small and 
consequently but a short time Is required to warm this 
up to a working temperature after whleh the riruila 
tlon proceeds so gradually that the cylinder tunperature 
U not affected by the passage of flit remaining water 
In the circulation systc m The pump on the other hand, 
begins to circulate the water os soon ns the engine Is 
turned over, and consequently the c vlinders do not reach 
their best operating temperature until all of the cooling 
water In the system has been heated. 


Intensive Culture by Means of Electric Light — 

Lecturing before the Royal Institution of Great Britain, 
Prof F Keblo recently stated that Gorman* Italy and 
California were great seed growing countries on account 
of their high intensity of sunlight Since experiments 
have demonstrated that the yield of orojm may be in 
creased materially by artificial light Prof Keble sug 
gents that perhaps in the distant future* U will be po« 
slide to reinforce the obscure daylight that exists in 
England by the light secured from elec.trie lamps 

Proposed Electrification of Canadian Railroad — 
According to a statement recently made by an official 
of the Canadlau Pacific Railway, a plan of electrifying 
its lines through the mountains on the British Columbia 
division Is now under consideration Ability to haul 
heavier loads with greater speed on steep grades, the 
unimpaired efficiency despite Intense cold and snow, 
and the economies effected In operating expenses are 
among the Inducements offered by electrical operation 
over steam operation, 

Hlfth Gasoline Coat and Eloctrlc Vehicles — Among 
other things the increasing cost of gasoline is rapldlv 
popularising the electric vehicle to a degree never before 
attained According to the Electric Vehlc lc Association 
the average cost of electricity per mile for a 5-ton unit 
has f>een found to be a# low as 4 110 cents Conse¬ 
quently an electric truck on this basis operating 35 
miles per day would coat $1 43 and for 50 miles per day 
$2 05 for current Ami It should be remembered tlmt 
ill the case of the electric vehicle, In marked contra 
distinction to the gasoline vehicle the greater the 
number of units in operation the lower will be the cost 
of motive power In recent years electric current has 
been stoHdily diminishing in cost 

Electric Pocket Lamp* In Veidun Fighting— At 
tentlon has been called before In these columns to the 
wide employment of electric pocket lamiw In the pres 
cut war According to a st**Ual correaiiondeiit of the 
New York Tithe* electric pocket lamps have.plaved an 
important rOIe In at least one engagement around Ver 
dan, namely, the retaking of the Haudromont quarries 
by the French of which he says in part “ Under ground 
In the quarries the darkness was absolute save when 
bursting grenades showed brief vision* of carnage 
and terror Friend often grappled friend, until the 
French adopted the plan of fastening an electric pocket 
lamp to the tunic button The light gave the %rmans 
a better mark, but enabled the French to rally together 
and sweep the foe back In the final rush on masse” 

Electrified Out and Potato Crops — According to 
the tiketrical ftetitM, a Miss imdgeon of Dumfries, 
Scotland, has for some years conducted Important ex 
pertinents and observed the effects of electricity upon 
the growth of potato ami oat crops Most satisfactory 
results were experienced with the potato crops in three 
successive years, the Increased yield per acre with 
electricity being 1*204 pounds In 1012, 1,45« pounds In 
1018, and 2£76 pounds In 1914 In oats the difference 
was most conspiAms right from the beginning of the 
experiment, and the electrically treated crops suffered 
leas than other* from the drought which prevailed 
Ths difference amounted to 31 per cent in grain and 
81 par cant in atraw in favor of electricity The Dum- 
fdii experiments prove that under the influence of 
the electric discharge the ingredients in the aoU are 
ritore soluble and more easy of assimilation ; that by 
the aid of electric current sap is enabled to flow more 
rigorously and the formation of sugar and starch in 
ureairi; giso that respiration, absorption and evapora¬ 
te W* flooriwried. 


The Nutritive Value of Highly Milled Flour — 

The U H Public Health Htrvlvt baa stirred up a 
hornets' neat among the milling interests of the north 
west bv tlit publicution of a paper by M< HHrs Voogtlin 
Buiiivan and Myers, width under the Innocent title of 
“Bread as iuod ' severely arraigns the dietary char 
at tor of the highly milled corn and wheat flours now 
commonly used in this country It is claimed thnt the 
vltainlius (width now figure m conspicuously in the 
literature of dietetics) of the grains lu question are 
tbit fly lot ated In the bran am] germ, wblth are large!) 

< llmtnated by the modern roller process of milling and 
deflticncj in vltamlnes leads to the prtvalent e of guch 
diseases as pellagra and btrlberi The Northwestern 
Millers' Association has protested against the pnhllca 
tlon of the pnjKr above muitlmied (which is a pre¬ 
liminary anuoum eiuent of data to he published In 
a bulletin of tin Hvgltnlc Laboratorydetluring 
that the conclusions of its authors are unwtu runted 
h) the facts 

The Araroba or Goa Powder of Braxll forms tko 
subject of un Inter* sting rej>ort from < oumil Holiert 1* ra 
Jr, stationed at Buhla Tlu worlds suppl> of this 
pow’der Is said to come cntlreh from tile State of Bahia 
Fiom It Is obtained tlu suhstanee known as * hrv saioblu 
used In the treat mint of akin diseases, especially 
psoriasis The tiers from which this product Ih obtained 
grow wild and are known finally ns amutyoMo rfo motto 
The suits!amt Is found In tlu form of a pulp or wmall 
solid uiuhhih lu trenhts of the heart wood aud Ih said 
to be u morbid growth Tin trees are felled and split 
oi*mi and the damp liinqtH of urnrobu are remo\ed 
dried uiul finally lKtwdered tt Is of ft bright jrilow 
color when extracted, but turns to various shades of 
vellowish brown In some*a«ts a single tree viefils us 
much aa (50 to ( 5 pounds A verv caustic liquid is found 
In the tree In connection with this substance Both the 
nraroba powder aud this liquid arc ver\ dangerous to 
handle Mr Frnzer Htatea that those engaged In the 
work for any length of time although protected b) 
glo\es and mnsks with glass ecepioces invariably lose 
their hair evebrows and o*clashes and sometimes even 
become blind ’ The powdei Is packed for trurisiiorta 
tlon In hermetically sealed tins eutloaed In wooden 
cases 

Precaution* Agataat the introduction of Plant Di»- 

««m*—A recent paper bv Mr G It Ijman describes 
the difficulties with which the Federal Horticultural 
Board has to deal In the Inspection of plant material 
Unported by the U S Deiwirtment of Agriculture for 
experimental and introduction purfames Commercial 
importations do not, as a rule, present any serious dif 
flcultv, as the variety of host plants Involved is not 
great and the importations are usually from countries 
where the diseases are well known The ImiKirtations 
of the Department, on the other hand ourne from every 
part of the world, and the vnriety of host plants Is al 
most unlimited Both host ami disease raa> be new aud 
hence potentially dangerous There Is a specially con 
atructed Inspection house in AS anblngtou where all such 
Importations are received, aud the packages are opened 
In the presence of the Inspectors, all wrappings being 
burned After a rigorous examination the material Ih 
passed, If apparently dean, burned if dangerous 
diseases are found, ordered fumigated, where pests can 
be thus eradicated, or, lastly, ordered grown in quaran 
tine. There is a special quarantine greenhouse, adjoin¬ 
ing the Inspection home, where suspicions plants may - 
be isolated and all plants are grown under close ob¬ 
servation* 
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A view of Banco Land In the Strait discovered by the Belgian Antarctic Expedition 

Shackleton’s South Polar Expedition 

The Value of His Scientific Observations 

By Henryk Arctowski 


[ N Februarv 1914, Sir Emert Shackleton laid down 
latforc the Ro\h 1 Geographical KinletY of London his 
programme of a now Antarctli expedition The pur- 
pone of this expedition may best be appreciated from 
ShackMon’s own atatemeut Ho wrote "My obje<t 
Is to cross the Nouth Polar Continent from sea to sea— 
from the Woddill Rea to the How* Rea The crowing 
Of the South Polar Continent will be the biggest Polar 
Journey over vet attempted From a geograph 

leal poiut of view the complete continental nature of 
the Antarctic can be absolutely solved by such a jour 
ney The geological results will be of the 

greatest Interest to the mlentlfh world Tin 

expedition will take continuous magnetic observations 
from the Weddell Hen rigid across the Pole All 

branches of science will Ik* most carefully attended to, 
■Pd the net result wJriitllically ought to be a large 
Increase to human knowledge but, first and foremost, 
the crossing of the Polar (ontlnent will be the main 
object of the exiiedltlou” * 

This bold project of a trans Antarctic txi>edltlou 
was most favorably received, and apparently without 
great difficulties Hhackleton secured the necessary 
funds for the realisation of his project 
He left Buenos Aires on hoard the 11 Endurance M on 
October 2ti, 1014, and in February, 1915, the last word 
was heard from him 

As we all know from the cablegrams that reached 
New York on June 1 and 2, Sir Ernest Rhaekletou met 
most adverse lee conditions in the Weddell Heft, and 
although he succeeded in discovering new land, he was 
prevented from accomplishing the object of his ex 
pedltlon 

No attempt at a trans Antarctic Journey could be 
made The ‘Endurance’ was beset In the pack in 


been more successfully conducted, and at the same 
time I mnv venture to saj that in the history of 
Antarctic exploration it would be difficult to find 
another example of an expedition having aecom 



Prote stor David's sketch map of the Antarctic continent 


pllshed so little of the programme originally set forth 

It seems evident that Bhackleton counted too much 
on good luck and did not sufficiently take into consid¬ 
eration the itosfllblllty 0 f adverse Ice conditions. 

Personally, I think however, that Bbackleton'e pro¬ 
gramme was not wrong and that he could have suc¬ 
ceeded If the year selected for his enterprise would 
have been tho right jear In other words, I suppose 
that there are years, perhaps only exceptional years, 
when Weddell Rea is navigable to its most southern 
latitudes during the summer months, but that probahly 
more frequently it Is practically entirely covered with 
heavy pa<k ice Moreover I would say that the study 
of these changes of the Ice conditions of Weddell Rea 
may tie of great scientific Importance, and that the 
meteorological and oceanographical observations made 
by Shackleton’s expedition will probably be of greater 
value than the observations that Bhackleton would 
have made in a Journey across the Antarctic continent. 

I have to explain this statement. The prevailing 
winds observed near the Gausnberg by the German 
Antarctic expedition of von Drygalski have been east¬ 
ern or anticyclonic winds. On board of the "Bel 
gi<a,” southwest of Graham Land, I observed in 1898 
and 1890 a well pronounced annual variation of the 
wind roses During the winter months west and 
southwest winds predominated, while during the sum 
mer winds from the northeast and east were most 
frequent It follows that while the continental anti 
c> clonic winds, also observed by Mawson on Wilkes 
Land, extend south of Africa, all the year round, as 
far and even farther north than the Polar Circle, in 
the southwest of Graham Land, on the contrary, such 
winds predominate only during the summer, while 
during the winter the sub-Antarctic cyclones travel 


January, and from then on the ice¬ 
fields remained cloned and the ship 
was adrift HhackHton speaks of 
strong gales and then of the normal 
44 hUssards during the winter ” The 
44 Endurance drifted southwest 
reaching a farthest south of 77* In 
tong 85° W Then the slgsag drift 
aeros* Weddell Sea continued north 
west In Juno and July intense lee 
pressure was experienced In August 
and September tho Endurance” 
was the focus of active pressure and 
la October the ship was finally 
crushed by tho Ice, and sank on No 
vember JO 

Much credit is due to Shacklcton 
for hav lng brought back his men 
across tin ic* and sea to the South 
Shetland* and for having successfully 
reached South Georgia In a boat 
Journey 

Evidently a relief expedition will 
promptly be sent from the Falkland 
Islands or Argentina to rescue the 
main party, left on Ehphant Island 
and it is to be hoped that succor will 
reach these gallant men in time to 
prevent pore suffering 

I think that probably none of the 
so numerous PoUr expeditions has 




farther south, so that all wind direc¬ 
tions may be observed In other 
words, the Antarctic barometric high 
pressure area shifts periodically, and 
in the Weddell Sea, where all the 
ice drifting witff the winds from the 
east towards the west la aceumu 
lated, the Ice conditions must be 
greatly Influenced by the changes of 
the intensity and extent of the Ant* 
arctic anticyclone that may occur 
from season to season or from year 
to year 

put with the course of years the 
general distribution of the atmo¬ 
spheric pressure may vary slightly 
Such changes have Seen observed 
and studied by Hildebrandsson, by 
Lockyer and jrthera, I myself have 
devoted much tftmtyto the study of 
the North American data, }t follows 
from all these researches that the 
variations from normal conditions 
observed I* one region of the globe 
are influenced and Influence ths va¬ 
riations observed sUnttitaneourty, or 
later an, in other regions. It sfoboWs 
that lp the course of the years tho 
dsnter of the Antarctic 4 tftfejel«ie 
must change \t* position, *04 that fty 

(CtmoJsA* p* ^ *19) 
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Cottparatfr* Ztppattn atragth oC Germany, France end Greet Britain et the outbreak of the war* On the left, thirteen German flhlpa In commlaaioa and fatf 9a white) 
bnilding; on the right, above, one French ahlp buOt and two building, on the right, below, two British ships bo tiding 


Mastery of the Air vs. Control of the Sea 

Zeppelins as Observation Towers for the German Fleet 

By Baron Ladislas d’Orcy, Member, American Institute of Aeronautical Engineers 

- A 


T HERE U inch a thing a* air power. _B _ _ 

When a squadron of German Zep- npHE following article teas written three week* ago Since then the 
pellna* is capable of croaslng the 400 odd 1 great battle off the coast of Jutland ha* been fought The adiantage 

nautical milea which separate Germanj’s possesstd by the German fleet <n the eatiy hour » of f/ic uigagvmcnt bear9 

North Sea coast from English shores, ovG the author's (intention that Great Britain » near lighted tuny though 

when It can discharge two tons of shells master of the sta, is badly handicapped by Germany's mastery of the air 

per vessel, ward off British fighting aero above fKf sea, tcMck glues the German fleet an lightymilc radius of 

planet and safely return to port without vision —Editor 

being seriously Interfered with—which Is 
mostly the case—then that airship squad 
ron Indubitably prove* the existence of 

air power sufflrient to carry out this duty Sir John Jelllenes tor tl 

He* power U chiefly a matter of construction, training Grand Fleet has to rely on Its ftO-knot scuut cruisers Furoite 

and numbers, so U atr power Only a fleet comprising whose range of vision la limited to 20 miles, for gather hut It h 

vessels of all types In due proportion can effectively lng information about the enemy a whereabouts Ob German 1 

exercise sea power, the same rule applies to air power serration balloons and kites offer but poor substitutes nature < 

To rely only upon aeroplanes and anti aircraft guus for long range airships, whose speed and movements airship j 

for fighting Zeppelins is Just as contrary to sound mill are independent from naval vessels whereas balloons fnm m 

tury science as it would bo to Intrust the defense of a and kites are anchored to their mother ship and there- seemed 

maritime country entirely to coast bat 

,ono 

pewe ltMlf with m overwhelming a fore, _ Building 4airahip*(ll06groM ton a) 

as sea power, but this is due only to Previously built flcnoppta or lost Wairshipfl(3l9L9g.1 

circumstances, as aircraft, being still In 

SLTSl S5T c««S2 r tTSEi GREAT BRITAIN lBu,ltor»d bu.W.ng itintotjtns gross tans) 

Some future day air power will surely 3 c * 

dispute sea power and finally become 

supreme, and there are already Indies TRANCE (Bull* and bwildino 2airahm* of 6S5groM tonfl) 
tions at band where air power is Ik*- ■^^mmiwonad ia^htpO&p groat tottm 
XU to overlap on aea power CD Building 1 «r»h,p(46gno»torra) Unofficially reported 

By opposing faster and heavier-gunned 

battle emtaera and a larger number of NOTE*- Pbr flake of convenience all rtgidair ships ore listed above as Zap- 
dreadnoughts to those of Germany, Groat * pelms.Tbnrwge expressed gross or total lift which furnishes a bet- 

Brttsin has da rained German shipping i*r basl,_of comparison tnon volume 


Rutfhlent to carry out this duty Sir John Jellleoe* 
Grand Fleet has to rely on Its flO-knot scuut cruisers 
whose range of vision Is limited to 20 miles, for gather 
lng Information about the enemy s whereabouts Ob 
serration balloons and kites offer but poor Rubatitutes 
for long range airships, whose speed and movements 
are independent from naval vessels whereas balloons 
and kites are anchored to their mother ship and there- 


GERMANYtBuiltand build ing 31 airships of 742.7gro»s tons) 

Commissioned 13airflh!psl312 gross Ions) 

C _ Buildinq4airahipfl(M06gnoflflfon^) 

BHB BBPB3B88BP Previously built scrapped or lost Wairships(3l99g.t) 

GRE AT BRITAIN (Builtand building 3.air3hips of 766 gross tons) 
f—1 None commisflioned Building 2 airflhipfl(54 gross tons) 

WM Previously bull#, loflt 1 airship (2 2 6 gross tons) 


TRANCE (Built and building 2airshipfl of 6S5groflstonfl) 
■ Commiflflionfld larshtp (IBS gros* tons) 

Bulldina la*r»hiD(46arosfltom) Unoffic 


I—I Building la*r»hip(46grt»fltons) UnofficiaIly reported 


of tilt Zetpofln fleeta of Germany, Groat 
ee on Avgust W, 1914 


battle emtaera and a larger number of NOTE*- ror flake or convenient* all rtgia oirsnips are I isrea above as xep- 
dreadnaugbt* to those of Germany, Great pelma.Tonopg* expressed gross or total lift which furnishes a b«t- 

Britsln has paralyaed German shipping i*r boal»j>f comparison than volume 

and haa bottled np the Kalaer’a High Sea __ _^ 41l . -— j ^_ /w 

Fleet in th. Ktol *nal dm thus rulea Tabl. toewtog £ aSm* »M 

tiie teaa. Still an inferior German battle Britain and Franca on Avgu* W, 1 

cruiser squadron succeeded several time* 

in rmidlM English eoaat town*, escaping—**?« once— fore ere largely dependent on the latter a speed While < 

wlthoot being Intercepted and forced to light Why! Now turning to the German "•yetem ” we Bnd thet provi hi 

tUmply hecauee while Bngland rule# the seat, Germany a fleet eecorted by Zeppelin*, flying at a height of t ‘\ pn " J j 

nfleatha air above the raw, or more correctly apeakln, 0,000 feet and at a .peed of about 00 knot., can dote.t 

the air ahova the North Bee. the enemy at a dleUnce of 80 mile*, i e, at a range failed to 

GMftfc mttin haa no Zeppelin* *■ a, rigid alraWpe four times greater than the one poeeeeeed by British copv the 

mu •nduraace, for wconnolterlng the North naval scout*. The enormous tactical advantage gained Gross Bi 

Baedilbd uHidUM do not possess a radios of action thereby for the Germans has well been Illustrated by It l* bu 

the latest naval raid on Lowestoft, where, owing ceptlon 

utM, tu ten, gqsssWe U ml la a to their econt airships, the Germane were able to dev elope 

»«i» a * r * ia *«■ th * Bria,h b * ttle 


for** arf largely dependent on the latter a speed 
Now tumlbg to the German " system ” ve find that 
a fleet eacorted by Zeppelloa, tying at a bright of 
0,000 feat and at a speed of about 60 knots, can detw t 
the enemy at a distance of 90 mile*, i at a range 
four tJm« greater than the one poaaeaaed by British 
naval scouts. The enormous tactical advantage gained 


sfevj a* tnajOitifft do oof poaaeaa a radius of action 




MgHPUi skip 


™"*‘ — cruincr squadron’s over watchful ‘‘oyea*' 
rn the thu h Is the hiflucm-c of air power upon 

antage 80,1 Power Thin extraordinary situation 

f bears " here a fl« t gun for gun and ship for 
though sb lp the superior of Uh foe, cannot pre- 

thc air Tent: th « latter—for lack of swift In 

Uus of formation—from raiding the shores of the 

country which 1 m top dog on the aea, 
makes It worth while to examine the 
umlerhlng causes which brought about 
this condition 

tor the past ten \ear* the great military nations of 
Furojie were all engaged In building up airship fleets, 
but It HetiiiH in the light of subsequent events, that 
German? alone readied from the beginning the cxnet 
nature of the advantages a persistently followed np 
airship jKdltv would (‘oufer uimju her military and naval 
font h The nutlons m»w forming the Grand Alliance 
sec tin d thlefl\ cotK*erned with the d*\elopment of the 
atroplaui, cou\lnced as they were that a 
fleet of such mosquito craft nvould quickly 
be able to put out of action any gasbag,” 

^ us airships were contemptuously referred 

/o.rtrt Q i\ to by their detractors 
^ * still, for some time It looked as if 

France and, to some extent, Italy too, 
were determined to meet Germany's 
stead 11 v growing airship fleet In the onlj 
Hat that might have put them on equal 
fqotlng with the aerUl forces flying the 
« buik dossed ensign bv matching airship 

with airship But if mnh was their ol>- 
Je< t l»otb I*atln countries were badly 
handleapped In this realization by a policy 
ifl Zap- lulsplncol patriotism vchlth favored 

iflQbat- the Imlldlng of non rigid and semi rigid 
alrsliliw (xclusivclv these tyj»ea being 
national jtroductH while It barred veaaels 
, Great of the rigid t\pc for the sole reason that 
the latte r hud Imhui originated in Germany 
The GtriuaiiH had no such scnipIcM 
While ( ount Z*ppdlu was exerting every effort to Ini 
provi his ninddiw, the German army authorities tried 
to purchase in France orn airship each of the send 
rigid Lebaudy aud the non rigid Astra tv pea. Having 
failed to achieve their object the Germans resolved to 
copv the vessels they could not buy this is how the 
Grow Raaenach and Parseval airships came Into being 
It Is but fair to add that, alnec this Inspired 1 ' In 
ceptlon vessels of the above named types have largely 
developed upon original lines. * 

{Concluded an paps 645) 
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Strategic Moves of the War, June 9th, 1916 

By Our Military Expert 


F iUK almost the first time In the course of the 
European war, the Inauguration of a Russian of 
fenslve movement In force, attended hj hour intasure 
of succtss, has Imh u accompanied bv a Lloedy veiled 
censorship The bare news In vouchsafed, at the mo- 
ment these linen are wrltttn that tin fortress of Lutsk, 
the western apex of the Ujlhjnia trlaugU of fortress 
tonus has fallen to the Russian advance which previous 
reports JndluiU as extending from tin marshes of 
Pri[*»t to the Uessarahian frontier, over a distance ex 
eroding 250 mile* 

Petrograd Ualms the capture of about 65 000 Austrian 
troops ho far in the movement ah the Austrian strength 
Hfahh is currently reports! to be holding the section 
of the line under assault seems to be about 000,000, this 
capture represents nlmut one eleventh of the entire 
strength no inconsiderable projxjrtiou wheu the chhu 
oltv probabilities ure also taken Into consideration 
The reported fall of Lutsk seems strange when Its 
Ignition is compared with that of the Dubno fortress 
According to information which has remained un 
(banged for months, the Russian line was between 25 
and 80 miles east of I utsk, while at Dubno It inclosed 
the city on two almost three sides—yet there U no 
mention of the evacuation of Dubno Tills city is on the 
direct line from the key fortress of Rovno which has 
remained in Russian hands, to I^emlierg If a general 
advance has been attended with success as claimed, it 
wonld be Important and interesting to know the sltua 
tlon with regard to Dubno. Perhaps strutegy lndl<*atod 
an easier way to secure Its evacuation than at a great 
blood-cost for the occupation of Lutsk establishes a 
very real threat to the communications of the more 
southern fortress, and further Russian success will un 
doubtcdly force an Austrian retirement 
The line of advance uikhi I utsk is a most logical 
ono, bearing rUh promise of gain if successful Lutsk 
lies at the head of a short branch line of railway which 
springs to the southward from the main line extending 
from Rovno to the important Junction of Kovel which 
Is a jiolnt of necessary gain before the junction of 
greater railway control at Brest Utovskl cun be at 
tacked The latter, as a Junction is most necessary to 
Russian success on account of the radiation of roads 
on the went of which there are three, one leading north 
ward to Grodno and Vllna, one west to the next June 
tlon at Lukov and a third and shorter line, highly valu 
able til a restricted advance, to Kholrn, directly to the 
south It l* clear then that the primHr) objective is 
Kovel as a step toward Brest Lltovskl 
The topography of the land practically divides the 
Russian line from Riga to Roitmunla into two almost 
equal sections (lor map of region between Itlga and 
the Roumanian Isirder sec He iKNTiric American of 
April 8th, 1016, page 3S0 ) In a g< neral western direc¬ 
tion from the district south of Plnsk, marsh lands hikes 
and streams form a broken chain to the Bug River, 
which Is paralleled in the wntlon b> the north and 
south railway fiom Brest Lltovskl to Khulrn as meu 
ttoned above This chain of water bnrrlers forms u 
comfortable rest for the right flank of the advancing 
Russlun line one much more easily held than If it cou 
slated of pra< thable terruin throughout its ext< ut And 
while an advance in strength ta reasonably secured by 
(his natural failure, It becomes more of a menace to 
Its Teutonic defenders the farther westward the llbe 
extends for full possession of the country to the south 
ward as far as the Bug would automatically require 
evat nation of the northern position hi Id by the C.er 
mans unless the advance was repulsed There has heou 
more eomdstent activity in the nelgblmrhood of the 
«t>r und Tihartorvsk ou the part of the Russians for 
months thun In hii> other setter, the reason Is obvious 
—to secure the right flank against the day of general 
ndvunce 

If this lie the long exjiected Russian assumption of 
the offensive Instead of a hsal aitlvtt)—and It seems 
to be the former, for the sinngth of the attack com 
blued with the length of the Hue appear to ludicato It— 
it mny mean either one of two things 
An immediate r< »|Ktnse to th* Austrian attack upon 
Italy and an attunpt to vutki n the assaults which have 
continued for so long upon Verdun b\ forcing the de¬ 
tachment of troops to the eastward In this case the 
offensive la a forced one and I hi bodies of troopa eu 
gaged in it may or may not Ik thoroughly prepared in 
man power and munitions, or 

It Is definite Indication that Russia has again sur¬ 
prise* the world by belug readv for major movement* 
before she vil expected to be—RusstAn mobilisation in 
the first djys of the war was complete long before even 
the German staff expected it 

After the long experience the Entente bus had In this 


war, It la almost Inconceivable that the high commands 
could repeat demonstration of their lack of concerted 
at tlon and permit the most numerically powerful of 
their Allies to undertake major operations all alone— 
that U, without the active cooperation of other forces 
in other theaters of war The dead Kitchener's army 
Is available at last, bo It Is reported, the powerful forces 
at Halonlkl seem ready for use, augmented by the lately 
arrived remnant of Serbia’s army, some 100,000 strong 
Will these armies let Russia go It alone? Or will some 
part of the great line in Flanders and France witness 
tlie attack of massed forces to prevent detachment of 
their opponents and their shifting eastward? And will 
the Macedonian frontier feel the tread of advancing 
hosts—for the same purpose, while Russia hurls her 
rejuvenated might upon the lines of Volhynla, Galicia 
and Bukovlrm? 

With 84)0,000 Austrians massed against Italy and 
000 000 on (ho Russian line a total of 1,400,000, Austria 
may possibly possess a reserve of from 400,000 to 



Begiofl between Lutsk and Caemortt* where the 
Russians have launched a drive 


600 000 men, although the latter figure Is considered 
improbable Russia would scarcely undertake a gcil 
eral offensive of this magnitude with lets than 5,000 
men per mile of front, for the sector, a million and a 
quarter tn all To opi»ose this, unless Austria could 
detach strong forces from the Italian front even with 
throwing in her last reserves she could not muster over 
a million meu to moot the attack, and that, at a late 
moment 

It scarcely seems possible that Germany could now 
give much material aid to her ally Verdun has cost 
a v* rv bitter price and the menace of the new British 
army becoming more of a disquieting specter with each 
passing day prohibits the material weakening of the 
northern half of the western line The moment seems 
» most propitious one for the attempt to wrest the 
general Initiative from the Kaiser's hands, for olnce the 
Marne nod the great sweep of Russia through Galicia 
the Allies have never made any attempt to take the 
offensive except locally, Russia has gained by her stand 
at the Dvina time to rebuild her battered forces and 
arm and munition them property with the vast reserve 
stores so necessary to a bitterly contested campaign, 
England has at least 8,000,000 available for action and 
000,000 are situated on a strategic flank at Salonlki, 
readv to eesay the clipping of Turkey from touch with 
her more powerful confederate# of Europe 


The most Interesting development to watch will be 
that of the dispositions by the teutonic general staff 
to meet the newly made situation. Judging by past 
performances, the response of this brilliant body of 
soldiers should be startling by the effective eorreotneoa 
of it, even should fortune ao favor the Entente as to 
compel Teutonic retirement to actual defense of the 
Empire. Many months ago the writer ventured the 
opinion that the real war would not begin until the 
Central Empires were compelled to take their turn on 
strict defense when the full benefit of concentrated in¬ 
terior lines would be had. And as nothing has since 
occurred to change the opinion, it Is still adhered to. 
Perhaps Rs correctness may soon be demonstrated, per¬ 
haps not. 

The Current Supplement 

HOSE Interested In the study of the heavenly bodies 
will welcome the article on The Siderial Center in the 
current Issue of the Sctentitio American Supplement 
N o 2111, for June 17th, which discusses some considera 
tlon* tending to Indicate that Canopus occupies this im 
portant position In these days when so many amateur 
yachtsmen are building fast scout boats A New System 
of Navigation and A uutical Astronomy will be widely 
welcomed, as the method described Is so simple as to re¬ 
tire e the abutrusp science of navigation of many of its 
terrors to the uninitiated The article is written by an 
acknowledged authority, and is fully illustrated by 
diagrams While Icy cold weather, accompanied by 
much snow, was experienced by the armies in France 
during the first year of the war, the past winter, al 
though much milder in temperature, was marked by the 
almost continuous fall of rain that flooded the trenches 
and made living in them a matter of great discomfort 
Tills condition Is dew r I bed In Winter In the Trenches , 
whh h la Illustrated by several excellent pictures Elec- 
ttHc Trmk Troubles tells of the experiences of the early 
truck builders, and how the difficulties were success¬ 
fully overcome The Afwhanlsm of a Bream treats in an 
interesting way, of the operations of the mind when 
volition is In a state of suspension Chemical Gardt ns 
illustrates and describes methods by which beautiful 
crystalline formation* of various mineral silicates may 
be produced These simple chemical experiments may 
be successfully performed by the younger members of 
the fnmlly Synchronous Gearing explains some of the 
Ingenious apparatus required for the successful opera 
tlon of the printing telegraph, accompanied by illus¬ 
trations and explanatory diagrams Other valuable nr 
tides in this Issue Include Artificial Seasoning of Tim 
her , A Method of Drop Measuring Liquids and Suspe w- 
slons and Energy of Transformation during Horizontal 
B alking 

The Death of Charles Sooyamith 

O N Brldoy, June 2nd, Charles Buoy smith died at bis 
home on Riverside Drive, New York city, and the 
world lost one of Its foremost civil engineers. He was 
in his sixty first year 

Mr fc-kxiy smith was born in Buffalo, N Y, and studied 
eh H engineering both in the Rensselaer Polytechnic In 
stitute and in the Polytechnlcum of Dresden and other 
Europea d technical colleges. During 1879 1880 he was 
Assistant Superintendent of the Maintenance of Way 
Department of the Atchison, Topeka k Bants Fe Rail 
road, following which he founded on engineering firm, 
which undertook many important works In the course 
of these he introduced the freestng method of excava¬ 
tion in this country and secured a number of patents 
for Its use in Subaqueous tunnels. He also used tike 
caisson system for the first time. Mr Booy smith was 
prominently identified In the construction of the New 
York subway, and for a time was a member of the 
Metropolitan Sewerage Commission More recently he 
was connected with the building of Belmont-Mo- 
Donald rapid transit tunnel 

Natulip OomdwM )(nM la Cab* 

T llEItE ahould be a ready gale to Havana, Cuba, fer 
a nonslip horseshoe Most of tha streets are paved 
* ith vitrified brick They are as turd as iron* and the 
city's heavy traffic has worn them perfectly smooth* so 
that after a shower they are very slippery Over %<XX> 
one-bor*e cab# are tn use in Havana, and it is a common 
sight to see a horse fiat oh the ground from having 
slipped At other times a ham will w skate M with his 
own momentum* There axe also thousand# of draft 
animals owned In the otty, and the sapp^ry attests 
prevent their pulling a MX load, tor shoes apt* nfmr 
smooth and aflfad no purchase on the brick* A no*- 
sup horseshoe would fill a real n m£ 
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{The Mit&ri *ffl wot rftpoMihit for $tatement* mode 
to to* correspondence column Anonttmoua communi 
cotton* cannot be consider d but the namn of i jwre 
ipondtnt* will be M*thhcld when to dc*ired ] 

Rifle Sighting from an Engineer’s Standpoint 

To t he Editor of the Scrwmrta American 

Referring to the subject, M How the rifle Is sighted," 
and having read your able article of Decern!** 11, 
laifl, and the subsequent correspondence by crack 
•hots, I desire to present the matter from an engineer** 
standpoint 

All engineer'* rights used for exact work are based 
on the principle thAt they bisect the line of sight and 
thfe Object sighted Considering these sights In the 
order of their accuracy, the telescope stands first In 
this instrument the line of eight passes through a 
focal point and is bisected vertically and horlsontally 
by fine crons hairs, and when the Instrument is trained 
on an object so that the cross hairs bisect the object 
vertically and horizontally then the telescope Is In 
exact axial line 

The second class of sight is that of the surveyor’* 
compass. In this instrument the first sight is u fine 
vertical slot in an upright bar on the near side of the 
compass, the second sight is a corresponding slot lu 
an upright bar on the opposite side, and In the center 
of this latter slot is a fine vertical wire The line of 
sight pa we* through these slot* and is bisected by the 
wire In the second slot, and when this wire appears 
In the center of both slots and also cuts the object 
sighted the Instrument Is in accurate Hue 

Tbt. third class, peep hole sights, ure used where 
only approximate accuracy is required and the distances 
sighted very short 

The fourth claw, open sights common to the rifle, 
are not used on any engineers instruments to my 
knowledge 

Assuming that the telescopic sight Is objectionable 
for general use, there Is no good reason \vhy the prin 
clple of bisecting eights in a modified form should not 
be applied to the rifle It would give speed and ac 
curacy, and while the cost would be somewhat greater, 
this would be offset by saving of ammunition, and In 
military use it would be a saving of men 

Rookbt Yates. 

Passaic, N J 

The Scientific American In South America 

lo the Editor of the Scientific Aurora* 

Perhaps you will be interested in an exigence I had 
at the local library this afternoon I entered to consult 
several books of reference, and was astonished to see 
the ScncNTinc Auesican on the table where only the 
daily papers are kept There was a man Just finishing 
his reading of it, and three others quite evidently await 
lug their turn I engaged them in com creation, and 
found that one was an official of the railway, two were 
machinists and the fourth was a lawyer The last 
told ine that he looked forward anxiously to each ar 
rival of the Scientific Amebic an because your articles 
on the strategy of the European war gave him more 
and clearer real news than all the dally papers. 

On inquiring at the desk why th© Scifntifk Amebi 
can is kept on the dally iw»i>er table I was informed 
that it la In such constant demand that it must bo kept 
where it can lie quickly reached I have also found it 
on the tables of the most exclusive riuha of Souih 
America and much sough*- after by the members U 
mnv seem a pHradox but it certainly Is a l>etter export 
medium than many that are Bo-called 

F V DR Vn lAVtRDK. 

Georgetown, Demernro, British Guiana 

The Giant Kew Pme 

To the Editor of the Sonmnno American 

I was interested in reading Mr John Bench*# letter 
in your Issue of January IB, 1010, identifying the Uaut 
Kew pine with the variety known in Florida us the 
Bmooth Cayenne I doubt the latter could nor reach 
the proportion# of a Giant Kew, tfiven suitable climatic 
conditions, and although the two may be allied they 
may not be synonyms of the same vai4ety Still, I 
may be wrong 

The Giant Kew was first introduced from the Kew 
Gardens to Ceylon, where, I believe, it was grown at 
the Botanical Gardena, Peradentya The variety did 
not appeal to the people especially, as the plant re¬ 
quired some amount of cultivation and attention, and, 
If grown at all, It was only In email patches Later, 
when the plant was distributed farther East, the in¬ 
nate industry of the Chinese quickly brought it to 
the fore, and large quantise* are annually grown 
{especially In Barawak) both for local and outside 
consumption. 

Tb« n*t!rai h«r« call the variety N Nana* Pound," 
kut pthenriee the recofnleed nine U "GUnt Kevr," 
tavern the A B, Garden, of Pemdeolye, to which I 
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bad the pleasure of aupplylng a few thousand suckers 
while in Ceylon, knew it by that name, and tt Is the 
only name under which Messrs, William Bros., of Hen- 
oratgoda, Ceylon, trade in. 

If the variety is an exotic, it ia more so out East 
than West, and as far as I am aware, this \Hriety 
has no disease out here, but not a little damage Is 
done to mature and ripe fruits by nocturnal rodents 
when grown In the vicinity of jungle* and forests 

It is quite powdble that Giant Kew fruits do not 
travel well, owing to the pericarp being softer and the 
fruit itself more Juicy and luscious than any other 
variety, hut for canning and dessert purposes there 
are few fruits that beat It 

W L, Vanpkh Slott 

Department of Public Works and Surveys, 

Kuching, Sarawak 

la there Not Some Use for Chlorophyll 

To the Editor of the Scientific Aw can an 

It is noticed that everything that is of wM# dlstri 
button, or that is very abundant In nature, is of great 
Importance to the dolly well 1 icing of mankind It might 
be more conservative to snv that almost everything etc 
As examples, Iron, suit, oxvgiii etc , may he mentioned 
The use of all tin sc antedates history 

I have often wondered why a substance so widely 
distributed as riilorophyl should not have been adapted 
to the uses of mankind It would almost seem that 
Nature Intended man to find a use for It, and was rim 
ply waiting until he “tumbled to it,” to use an expr< e 
rion foreign to the dignified columns In which it will 
appear 

I have never beard of auv extended use of chlorophyl 
nor of any investigation* as to Its adaptability Has 
anything ever been done along this line? 

Root G Pilkington 

Overhead Sprinkling for Track Gardens 

To the Fdltor of the Mcikmimc Amkhican 

Amir article on ‘ Overhead Sprinkling for Truck 
Gardens' seems to imply that this form of applying 
wntcr is quite novel In the East Around 8t I-outs this 
ban been in quite gem ral use for the last three uhts, 
and pcmNlhlj in an experimental way was tried out a 
year oi two previous!* 

The irmk farmers here usually utilize a wind mill to 
fill a tnnk from whh h they theu distribute the water 
through galvanized iron pi]** raised to the requisite 
distance from the giound on wood or galvuaired iron 
supports Th( orifices are usually simple holes drilled 
at proper angle into the pipes thus avoiding the exi**n«e 
of applying the small brass nozzles which your article 
speaks of 

The continued extension of the systems see ms to 
imply that it has proved successful and economical, but 
of course tt cannot comi>cte with Texas I^mlslana and 
Florida for vegetable# which are shipped In during 
January, February and at least a portion of Marc h 

A Bi ain Ripington 

Feeding the Prisoner* of War 

By Our Berlin Correspondent 

HE providing of adequate food to the prUonors of 
war raises a number of difficult problems, not only 
on account of the abnormal economical conditions (re 
ated by the war but of the unprec edented numbers of 
prisoners interned In the conet ntratiou camps The 
well being of these enormous masses belonging to all 
the enemy nations depends to a high degree ou a 
continuance of a diet more or les* in keeping with na 
tlonal customs, and, In the ease of Orientals, on the 
ubsei\anc< of a stringent code of ritual laws 

In order to give due consideration to all these prob 
bins the German War Department, some time ago 
arranged for a course of if*lures where the eommln 
sarlnt officers of German prisoner tamps wore Initiated 
mto the secrets of alimentary physiology and the art of 
rooking Officers from 129 coin duration camps at 
tended these lectures, in connection with which an ex 
position was held 

Trot 11mkhans discussed the scientific principles of 
the feeding of prisoners, the various articles of food 
oud the must suitable bills of fure, Dr Huliens ex 
plained the rudiments of alimentary physiology and 
Dr Neumann dealt at some length with the question of 
bread supply This problem Is the more difficult as 
prisoners have to submit to the same limitations as the 
civil population, thoflgh some classes, the French and 
Russlun# In the first place, are used to n more abundant 
consumption of bread. In order to arrive, at least, at n 
partial solution of this problem, the War Department 
purchased large quantities of second rate rye and 
wheat meal, which in itself would not be suitable for 
baking, but which could bo mixed with other kinds of 
meal not subject to government control From this 
mixture, there was made, at the camp bakeries as well 
«s by private firms, an additional bread which la 
kept for sale at the prisoners* canteens. By medical 
prescription, it is, however, supplied free to underfed 


primmer*, as well as to thn*e doing hard work or who 
are otherwise difficult to feed 

The normal dally amounts of nutritive substances 
allowed for each prisoner arc SB grammes of albumen 
40 grammes of fat, 475 grammes of carbohydrate*, 
with a total of 2 7(H) calories (heat units) In the 
cane of hurd bodily work a surplus of 10 per cent la 
allowed 

The following sample of a Mil of fare prepared by 
the War Department may Ivo of Interest Coffee with 
30 gram men of sugar, or (inferably soup (untatning 
100 grammes of solid substance Is given In the morn 
lug A soui> consisting of JO grammes of soya meal, 
00 grammes of focula and 10 grammes of fnt ha* then 
especially satisfactory rtsuits tor thi midday meal 
there should he provided 750 grammes of iH>tntc»e# and 
300 grammes of vegetable frc sh or tanmd (or else, 
40 gramme* of di U d \ < ge tnhh h) On three days in tho 
week, this should be supplem< Med with nnut (prefer 
ably twice fresh meat, and ome salt mean, the pre 
mrlbed amounts bring 130 gramme s wllh lames, or 100 
grammes without bom*. Another addition mom 
mended by the War Department is 200 grammes of 
flab on two other days, and 150 grammes of juiImc with 
at l< nst *K> giimum* of hmuii fnt or uunt pretax ves on 
tadi of the remaining days Salt, spice* and fat should 
be supplied lu abundance A supper which has proved 
it* If highly suitable Is 000 to 750 grammes of potatoes 
In their skins, with 150 grammes of herring or 100 
grammes of sausage or 100 grammes of <heese, the 
polatoes In thrir skins enu be replaced by a “potato 
salad,’ dressed with oil vinegar aud sugar, and mixed 
with green salad Thh k soups, made from 100 to 150 
gramme* of bcuna or meal, are likewise? ex(*ellcnt sup- 
la r* Rice with dried or stewed fruit is also quite 
suitable Russian prison* r* are, of course, afforded an 
oppoiluiiity to indulge In the drinking of tea their na 
tlonal bevciage Wherever available, skimmed milk 
should lie used freely In choosing and preparing tho 
food the special taste of ea<h nation should be ac 
counted for, as far as possible This is not ouly 
humanitarian but the wisest course to follow, since a 
given amount of food 1* utilized to the best advantage 
and with the best results for the well being of prison 
er* If prtpaied In accordance with the men's own 
rooking methods Thi* Is why native cook* are em¬ 
ployed in many camp* 

lu the ca*e of Orientals, there 1# the additional dLf 
fl<ulty of amounting for religious custom*. Moham 
inedtins, like Jews, tat no pork, the pig being conald 
ored unclean, while Hindoos would not touch beef 
oxen l»eing to them holy animals. Moreover, both 
Mohammedans and YUndoo* make a point of only eat 
Ing inuit prepared by thrir own coreligionist#, from 
tattle slaughtered according to a special ritual 

The director of a German Commissariat Office, Mr 
Schiel, lectured on the subject of food storage, dealing 
w itli the several method* of storing meat, and of store 
room ventilation Lhffler* mouse-typhus barilla# wa# 
recommended against the mouse nuisance. Hie differ 
ent criteria on which the condition of preserves should 
be Judged—niNtlng Huh, gas production, etc.— were dl#- 
(u«#cd at length 

Captain titorp si*>kc on the employment of war 
prisoner# in the performance of produtfive work. H# 
laid sires# on the economical louring of the problem, 
mainly from the point of view that enemy consumers 
riiouJd supply some equivalent for tbrir maintenance 
Work allowing of rapid results should be given the 
preference, harvest work and moor culture lu the first 
place. 

othor ledures do#It with tho rfile of sugar, the food 
value of the sova Ikiiu the meat and fish supply ndul 
tout Ion and tcsLlng of fewd cantw n nitration, etc. A 
*l>oclnion dinner was cooked every dav at noon, and 
the afternoons wire *[>cnt In discussing the lecture# 
and visiting model plants. 

An interesting adjunct to this course of lectures was 
an cxiHrtdtlnn where, beside n tollmtion of pluns of 
prisoners’ encampments Riwdimnt* of itrisoners* work 
were shown A point bus long Issn made in German 
military hospitals, of diverting the attention of patient# 
from their ailments and the <are for their future by 
ordering them to do all sorts of manual work, which 
ha# been found to exert a most bem lie Ini efTo* t on the 
healing process. A similar pouiro has l>ocn followed 
at the concentration enmiw, and tho results, as evt 
denecd by the specimens shown at tho exposition are 
gratifying a# well a# instructive Thc*e exhibits In 
fact, nllow not onlv the variable Ueverm ss of the men, 
but the widely dlffc n nt nn ntul disposition and abilities 
of the various nations, their customs and habits to 
be gaged Wood painting* carved work aud water 
color paintings by Fren< h and Belgian prinouers, and 
drawing# by Russians—mainly on war subject#—wero 
on show Interesting exhibits comprised carved wooden 
cover# for prayer books, toys, tankard* and vunea made 
from clay, and forks and knives forged from nail#. An 
artist had even constructed a^vlolin. 
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The Great North Sea Battle 


Tactics of the Engagement as Described by British Naval Officers 


•‘First phase, j‘ 49 PM, May 31 -Beattys battle 
cruiser* nuiftlstllig of the ‘ Llou,’ ' Prlueeas Royal/ 
Queen Mary Tiger, ‘Inflexible, 4 Indomitable/ 4 Iu 
vincible/ ‘Indefatigable, and Nea Zealand/ Here 
on a southeasterly couthc followed at about two miles 
distance by the four Quetn Elisabeth*' 

“Enemy light trutar* were sighted and shortly after 
ward* the head of the German battle (raiser squadron 
consisting of tilt mw cruiser ‘ Hiudenburg/ Iht * Heyd 
1IU’ 4 Derflllnger/ 4 Lutzow/ ‘Moltke* and possibl* the 
4 HalamU.* 

“Reattj at once began firing at a range of about 
30,000 yards (12 miles), width Hhorttned to 16 000 
yards (9 miles) as the fleets closetl The Germans 
could sec the British distinct!j outlined against the 
light yellow sky The Germans, covered b> a haze, 
could be very Indistinctly made out by our gunner*. 

“ The 4 Queen Elizabeths 1 opened fire one after an 
other, a* they tame within range The German battle 
cruisers turned to port and drew uwhj to about 20 000 
yards 

*• Second Stage, 4 40 P M —A deNtrover screen then 
appeared beyond the German battle t misers The 
whole German High Seas Fleet could la* seen approach 
lng on the northeastern horizon In three divisions com 
lng to the support of thdr battle cruisers 
“The German tattle cruisers now turned right round 
16 points nud took station In front of the battleships of 
the High Fleet 

Beatty** Quick Maneuver 

*Beatty with hU tattle (misers and supporting 
battleships, therefore, had before him the whole of the 
German tattle fleet?and Jelltooe was still some distance 
away 

"The opposing fleets were now moving parallel to 
one another In opposite directions, and but for a master 
maneuver on the part of Bcatt\ the British advance 
ship* would have been cut off from Jelllcoe s grand fleet 
In order to avoid this and at the same time prepare the 
way so that Jelllcoe might envelop his adversarj 
Beatty Immediately also turned right round 16 |s>luts 
so a* to bring his ships parallel to the German battle 
cruisers and facing in the saint direction 
“ As soon as he was round he Increased to full speed 
to get ahead of the Germans umj Take up a tactical 
position In advance of their line Ho was able to do 
this, owing to the superior speed of our battle cruisers 
*' Just before the turning point was reached, the 4 In 
defntigable * sank, probably from striking a mine, and 
the 'Queen Mary* and the ‘Invincible' also were lost 
at the turning point, whero of course the high seas 
fleet concentrated their fire 
4 A little earlier as the German battle (rutwera were 
turning the 4 Queen Elizabeths* had in similar manner 
concentrated their Are on the turning point and de 
stroyed a new German battle cruiser believed to ho the 
Hlndenburg 

4 Beatty had now got round ami headed away with the 
loss of three ships racing lmrallel to the German battle 
cruisers Tile Quwn Elizabeths* followed behind tn 
gaging the main High Reas Fin t 

SU Ship* Attacked tha Wart pita 

' " Third phase, 9 PM —The Queen Flixabetha * 
now turmxl short to port 10 |x>liits In order to follow 
Beatty The ‘Warsplte’ jammed her steerlug gear 
fulled to got around, and drew the Are of Six of the 
enemy, who closed In ujhui her 
“ I am not surprised that the Germans claim her as 
a loss since on paper she ought to have been lost but 
uh a matter of fact though rei>e«tedly. straddled by 
stullflre with the water boiling up all around her shi 
was not seriously hit and was able to sink one of her 
opixincnta Ht r captain recovered control of the vessel 
brought her around, and followed her consort* 

In the meantime the * Barham * \ allant * nud 
Malaya' turned short so as to avoid the danger spot 
when the 4 Queen Mary ’ and the Invincible* had been 
lost and for an hour until JellUoe arrived fought a 
dt laying action against tbi High Reas Fleet 

The Warsplte Joined them ht ntaut 5 15 ocloek 
oml all four ships were so successful!* maneuvered In 
order to ups* t the spotting corrections of tlielr op- 
lKHients that no lilt* of a seriously disabling character 
were suffered They hHd the s|>eed over their opponents 
b\ fully four knots, and were able to draw away from 
Iwirt of the long line of German battleships, which 
almost filled up the horizon 
** At this time the 4 Queen Elizabeths* were steadily 
firing at tin flashes of German guns at a range which 
varied tatween 12,000 and 15 000 vurds esfieclalh 
against those ships whfeh were nearest them The 


[The only connected and understandable deicrlp 
turn of the Battle of the North Sea is that given by 
the Glasgow Herald and cabled in fall to tho 
New York Times of June 0th It has all the ear 
marks of being written by one or more naval officers 
and U contains many kUimate touches , which at 
once suggest an eyewitness possessed of thorough 
tepcriencc in the handling of ships and fleets The 
fad that, if the maneuvers of the various phases of 
the battle an plotted out they piece together and 
form a logical sequence of events from the Jirst gun 
to Hu cscopt of the German fleet by night through a 
gap the British tine and that tke story agrees 
clotety with the Admiralty reports, is strong evi 
dence that in its main features, the description is 
substantially correct We give the account ver 
batum The diagrams, which have been drawn in 
this office, a re based strictly upon the facts given in 
the article 

It should be understood that, in these diagrams, 
irfcicA illustrate the various phases of Ike engagi 
nunt, the British ships art shote* in full black and 
the German in outline Enrroa ] 



Diagrams af phones 


Germans ware enveloped in a mist and only amoks and 
flashes wen visible, 

44 By 5 46 half of the High Seta fleet had bean left 
out of range, and the 4 Queen S3 Isobaths * were iteming 
fast to join hands with JelUcoe. 

44 1 must now return to Beatty's battle cruisers. They 
had succeeded in outflanking the German battle cruisers, 
which were, therefore, obliged to turn a full right angle 
to starboard to avoid being headed, 

H Heavy* fighting was renewed between the opposing 
tattle cruiser squadrons, during which the 4 DerflUnger' 
was sunk, but toward 6 o'clock the German tire Black¬ 
ened very considerably, showing that Beatty's battle 
cruisers and the * Queen Elisabeths * hod Inflicted seri¬ 
ous damage on their immediate opponents. 

JelUeoe's Fleet Arrived 

44 Fourth phase, 6PM —The Grand Fleet was now 
in sight and coming up fast tn three directions (dtvi 
sions?) The 'Queen Elisabeths' altered their course 
four points to the starboard and drew In toward the 
enemy to allow Jelllcoe room to deploy into line. 

11 The Grand Fleet was perfectly maneuvered and the 
very difficult operation of deploying between the battle 
cruisers and the ‘Queen Elizabeths’ was perfectly timed 

“Jelllcoe came up, fell In behind Beatty*s cruisers, 
and, followed by the damaged but still serviceable 
1 Queen Elizabeths/ steamed right across the head of 
the German fleet 

44 The flrit of the ships to come into action were the 
‘Revenue* and the ‘Royal Oak* with their 15-iurh 
guns, and the Agincourt which fired from her so en 
turrets with the speed almost of a Maxim gun 

44 The whole British fleet had now became concen 
trated They had been perfectly maneuvered, so as to 
‘cross the T,' of the High Seas Fleet and, indeed, only 
decent light was necessary to complete their work of 
destroying the Germans In detail Tho light did Im 
prove for a few minutes and the conditions were favor 
able to the British fleet, whic h was now in line approx I 
mutely north and south across the head of the Germans 

“During the few minutes of good light Jelllcoe 
smashed up the first three German ships, hut the mist 
tnrae down, visibility suddenly failed and the defeated 
High Reas Fleet was able to draw off In ragged 
divisions. 

14 Fifth phase, night.—The Germans were followed 
by the British who still had them enveloped between 
Jelllcoe on the west Beatty on the north, and Evan 
Thomas with bis three 4 Queen Elizabeths * on the south 
Tim 4 Warsplte * had been sent back to her base. 

“ During the night our torpedo boat destroyers 
heavily attacked the Genuan ships, and, although they 
lost seriously themselves, succeeded in sinking two of 
the enemy 

“ Co-ordinatlou of the units of the fleet was prac¬ 
tically lmiiosslhle to keep up, and the Germans discov¬ 
ered by the rays of their searchlights the three ‘Queen 
Elizabeths' not more than 4,000 yards away Uu 
fortunately they were then able to escape between these 
battleships and Jelllcoe, since we were not able to 
Are as our own destroyers were In the way 

44 So ended the Jutland battle, which was fought as 
had been planned and was very nearly a great success 
It was spoiled by the unfavorable weather conditions, 
especially at the critical moment, when the whole 
British fleet was concentrated and engaged in crushing 
the head of the German line. 

# 44 It was an action on our part of big guns, except, of 
course, for the destroyer work, since at a very early 
stage our big ships ceased to feel any anxiety from the 
German destroyers The German small croft were 
rounded up by their British opponents and soon ceased 
to count as on organized body n 

A*ti"Akcraft Gunn 

M R. LANpH ESTER, the well known English aero¬ 
nautical expert, has examined thrxjondltlons un 
der which aircraft can be successfully fired at from 
the ground. He states, and practice In the European 
war confirms JO* statement, thit Mu and machine gun 
fire la out of the question for this purpose! for at a 
height of T,000 feet the aeroplane con navigate In per¬ 
fect safety and It, would be difficult to hit it even a 
thousand feet tower. 

44 Not only would the velocity become so redoctit u 
to redder a htt capable of little mischief but the time 
of flight Of the ballet rising vertically to this altitude 
would be shoot eight or nine "seconds, odd the dUtahce 
moved by the aeroplane 1,000 feet, more 0 r\m Vta** 
fere It would be necessary to Are iota qdfte differ¬ 
ent pert of the heavens from that la ett&th* djw* 
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wm observed." 
In older to overcome the 
flflflcfeqpfet of the rifle bub 
W « aircraft *re 

concerned (Ijhall range, low 
velocity end Insufficient de¬ 
structive power), several 
gun factories have produced 
so-called high-angle or anti 
aircraft guns, which are now 
extensively used by the 
European belligerents. 
These guns can fire almost 
vertically an explosive pro¬ 
jectile weighing from 8 to 
40 lbs. to a height of over 
20,000 feet, they are usually 
mounted on armored motor 
cars so as to poassss great 
mobility 

In spite of this great mo¬ 
bility, it Is nevertheless a 
case of mere luck If a single 
anti aircraft gun succeeds 
In winging an aeroplane 
It U therefore generally 
deemed necessary to have 
whole batteries of such guns 
Are at the same time If good 
results want to be attained. 

Here are some data on 
foreign anti-aircraft guns, 
such as are now In use in 
the Euroi^au war 

The German Army Is 
chiefly provided with a 71 
millimeters (30 caliber) 
Krupp motor gun which car 
ties six men and sixty two 
shells The car weighs, com 
plete, 7100 kg, the weight 
of the gun alone being 14230 
kg , the projectile weighs 0 
kg and has a muzzle ve 
locity of 050 meters.. This 
gun can Are up to an elevu 
thm of 75 degrees the range 
Mug then 0,300 meters, the 
firing speed amounts to 
from 20 to 25 rouuds per 
minute 

This L-gun [so-called on 
oetount of the uncomfort 
aide length of its official 
name (I uftfahrmeugabwehr 
kflnoue)] has a maximum 
speed of 00 kilometers 
per hour, It can climb a 
grade of 1 In 5 (20 per 
cent) and carries a 12 mm 
armor * 

The anti aircraft gun with 
which modern German sub¬ 
marines are equipped, being 
also a product of the Krujqi 
factory, Is very similar to 
the one Just described Its 
bore Is 88 min and Us bar 
rel is 85 calibers long, It 
can fire from 20 to 25 pro- 
Jeotlles per minute up to an 
elevation of 80 degrees, each 
projectile weighing 05 kg 
The muzzle velocity la 800 
meters. 

Krupp has produced a 
still more powerful anti air 
craft gun, which has a call 
bar of 105 mm and fires a 
shell weighing 15.5 kg with 
a muscle velocity of 800 
meters up to on elevation of 
60 degrees. This shell dis¬ 
charges a smoke trail to 
facilitate aiming. The 100 
mm L-gun Is chiefly used 
for naval purposes and coast 
defense works, it Is as¬ 
sumed on good authority 
that the new German dread 
noughts of the “ Kronprloa H 
class and the eoout cruisers 
of the « Wiesbaden ” class 
each motmt a number of 
thesg guns. 

the ttthardt gun factory' 
of Si&taMorf hat al*> 
Mtt.ktffBtwr of mtoui 

AatjMitJrentf t gum, all 

ppvm* bn motor tracks 



Typical German battle-cruiser. Two of the latest of this type, the Hlndenburg and DedBlnger, rank 

Jf 



German d^adnought battleship Westfalen, twelve 11-Inch guns, sunk* Also the predreadnought Pommern, 

four 11-indt guns 



British battle-cruiser Queen Mary, eight l&54nch guns, rank 
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whose caliber varies from 
50 to 105 nun The most 
remarkable of these Is the 
35 rallbir 05 min anti air 
cruft gun which fires a 4.1 
kg projoillle with mi arc 
of elevation of 75 degrees 
and a muzzle velocity of 
071) motirs ptr second to n 
maximum lit Iglit of 5S00 
meters 4t an an of eleva¬ 
tion of 4i digrpos the range 
attains 10 ooo meters This 
gun u\u firi ihree sorts of 
projwMbs (i) mi ordinary 
Mhinpml containing 150 steel 
balls of 0 groniN tu<h (2) 
a siuokt shrapnel of 170 
steel halls «f the same 
weight, and (i) a * halloou 
grumde’ width Is paithu 
larlj adapted for ust agniust 
airships 

This gun Is mounted ou 
an m mored limtoi; car, w hl< h 
b* protected b> a 10 mm. 
steel plating on the top and 
the front part and by a 5 
mm Mt ou the sides, It 
weighs complete 0,650 kg 
The Skoda Gun Works of 
Pllzen (Austria) also sup¬ 
ply an antiaircraft gun, 
which hus a boro of 37 mm r 
(15 In ) aud Is 70 calibers 
long Tills guu has a muzzle 
velocity of 1000 meters per 
second and fires a projectile 
weighing 0 8 kg at an arc 
up to 80 degrees It weighs 
complete 015 kg and can 
be conveniently placed on 
uuy high powered motor 
car 

Substitute for Gelatin 
Found in the Philippines 

A ccording to a recent 

Issue of the Commerce 
Hoport $, a substitute for 
imported gelatin 1* made In 
the Philippines from a kind 
of seaweed brought In by 
the fishermen and sold In 
the markets. The native 
women use It to produce 
desserts similar to those 
made elsewhere from gela 
tin Foreigners also find It 
a good substitute for gela 
tin It U similar to the 
dried substances brought 
Into the Islands from Julian 
and China after being ex 
traded from various kinds 
of seaweed bj thi Japanese 
and Chinese dried and mar 
ki ted in the form of buu 
dies 

ThL prei«ratlou of gula 
man, as it is known, Is not 
tarried ou In the Philip¬ 
pines on a commercial scale, 
hut the dried article Is tm 
l*u ted from J&puu and 
China and is currenth on 
sale at the small shoi>s 
fids tomimrtial pioduct Is 
prepared by extracting the 
substance with boiling wa 
tir, congealing the product, 
and tht u partially dr% lug it 
before tutting into strips an 
t Ighth of an inih wliU The 
strips ure then thoroughly 
dried for shipment The 
yhld is sonu thins as much 
jih 60 lwr cent One jiart 
of tht Nubstauct t» 300 
parts of water 'iU Ids a jelly 
on tooling 

The amouut of raw fiia 
weed brought in now fiom 
the sea Is not enough to 
meet the loonl demand for 
gelatin The chi a pins* of 
the Imported arth It pre¬ 
vents a greater demand for 
the lotal substitute 
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A Novel Device for Making Deviation Teats or 
Surveys in Deep Drill Holes 

I N diamond drill Itorings the drill deviate* consider 
nbh from It h starting direction, and because of this 
It Is sometimes Important to obtain a suney of the 
hole There are aeurul methods In use at the present 
time for makluiK deviation teat* The one moat gen 
erutly employed consists In lowering into the boring a 
glass tub* |rtl> filled with a solution of h>dro-fluorlc 
at Id and then measuring tlu angle between the axis of 
tlu tulie and the plum of the itch line produced by 
the surfme of the mid Owing to cHplllarlt\ rt 





M- 


■X to 



fraction and the short 
ness of the etch line, 
howiwr, noournte hwu 
tlon and tneMHun inent 
of this Hiigle Is 1iu]k»h 
slide, there Is an error 
of from one to tlms? 
d<green of »m More 
ov< r the (tch lint 
nit (hod gHes no definite 
Information toueernlug 
the lateral deviation or 
strike 

In dry rock free from 
seams, bo that a hydro¬ 
static condition can be 
maintained In tlu hole 
when It Is filled with 
water, a pressure gage 
arranged to record Its 
maximum reading may 
Ih used to determine the 
water pressure in the 
bole at various Inter 
vals These readings 
Indicate the level at 
whhh they are taken, 
and the dip Is then de- 
ttriulned bv considering 
this depth as one leg of 
a tikht triangle, and the 
depth along the hole as 
the loiaithemiae This 
uuthod again does not 
lnillt ate the strike 

Tile Imcntor of the 
de\leo htrt Illustrated 
Charles R Galvin, was 
uuplo\cd on the ttnt 


and German ottval authorities are (ha oply pnei, to <rfr 
a* la known, who tic* developed a o ombWt fon belaud 
and suit* a type of which appeal in tha a$*sipenying 
Illustrations. ^ ^ 

The submarine ebcape apparatus conriata of a light 
canvas helmet supported on a metal frame, and a water¬ 
proof suit which contains the air supply The equip¬ 
ment la Independent of any external source of air, work 
log on the principle of the self-contained diving suit 
Chemicals are need to regenerate the air for breathing, 
and it Is reported that In some types of suits the supply 
is sufficient for a period up to 00 minutes 




Die combination helmet and suit need in escaping 
from a disabled submarine 

borings In tonnectlon with the Hudson River Tunnel 
of the new Tatskill Aqueduct, and It wan this experience 
that led him to devise an improved method for making 
drill hole surveys In his device, an optical line of 
tolllmotlon, tangent to the curving axis of the hole, Is 
formed by the projection of the Image of a cross hair 
member, and the vertical nnd horizontal lines which 
Intirsect In the axis of the hole at the point for which 
the rending Is taken arc established bv a gravity mem 
h( r—n plumb line or a rolling ball The horizontal and 
vertical delations are thereby Indicated graphically 
and simultaneously, und recorded photographically on 
a disk of sensitized pni>er The cross hairs consist of 


Typical prints, one with phtmb bob, one with ball, 
showing construction for locating center of cross¬ 
hairs by means of tangents to drcuJar photographic 
Image 

lines etihed on clear glass, and are so designed that 
their center jndnt may be plotted even If It falls off 
th< diHk. A source of light, whkh may be a one or two- 
candle power Imtttry lamp, current supplied from the 
surface via the cable, Is situated in the focus of the 
condenser In the manner shown An efficient lllumlnn 
atlon of the cross hair glass Is thus obtained, and a 
(Concluded on puf/# 640) 

Combination Helmet and Suit Uaed in Escaping 
from Disabled Submarines 

T o enable the t rew of u submarine to escape from a 
disabled craft and reach the surface in safety has 
long beta one of the problems confronting the leading 
nuval lowers of the world Toward this end the British 


Member of a submarine’* crew emerging from 
a hatch, wearing the eecspe apparatus 

In the ttveut of an aeddent to a submarine which 
precludes Its rising to the surface again, each member 
of the trow Is supposed to don one of the helmets 
and escape, either by way of the conning tower hatch or 
an ordinary hatch 

Eliminating Railroad Accidents Arising from 
Faulty Switches 

B ECAUSE of the numerous accidents each year that 
may be dlrwtly trnced to faulty swltthes for some 
lime past railroad ex<xutlves have been waUhlug with 
varying interest the patient efforts of Ira A- Call, the 
young Denver engineer who Intently has been develop¬ 
ing a new type of switch 

Being of substantial design In that it uses regular 
rails instead of the usual form which talters dowu to 
u [tolnt, the new switch possesses far greater strength 
throughout and can not be split The design of the 
switch la such that It is Impossible for debris, gravel, 
snow or ice to become lodged Itetween Its parts and 
Interfere with Its operation, It Is practically self-clean 
ing It provide* a guard rail during imssage of the 
switch and creates no Inequality in the track that can 
cause breakage of flanges, axles or draft rigging The 
switch con be operated from the switc h stand by hand, 
from the tower by any one of the standard Interlocking 
control svstems, or it can be operated by the engineer 
from his seat in the engine cab without stopping or 
lessening the speed of the train, and this at any pre¬ 
determined distance from one hundred yard* to a mile 
or more It supplements without alteration of method 
oi plant uny one of the standard block signal systems. 
W hen the last wheels of a train have passed the iwtteh 
a ^sufficient distance to Insure that cars on siding 
and main line will dear, the switch closes without 
further attention of the human element. 

(Concluded on pnfjt 640) 



hole Bartering apparatus In position 


Layout of the electrically-operated mala Mae and sftdinf twitch d f topsd by a fitara kyw h t 
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Ckuvoil m tk* Hoof 

t HR stamps left on * cut- 
ov$f JWkt of timber lend 
havo alw^jAi been a good 
deal of a llAblUty to thoee 
engaged in the lumber in 
d us try, since it baa been 
potalblo to remove them and 
put the land to any use only 
at a prohibitive coat An 
entirely new departure in 
the technique of stump re 
moral, which has recently 
had successful trials on the 
landa of a large Mississippi 
lumbering company, prom 
lsea not merely to render the 
removal of the stump* 
feasible, bnt actually to 
make the stump Itself an 
asset* 

T h e H stump burner/' 

ahown In tho acKXimpaujlng illustration, U really a 
portable charcoal oven and still It la sot up over a atump 
and a burning process Initiated, which Continues till the 
stump la entirely reduced to charcodl aud hea\j oils 
both these products being recovered When on© stump 
has been thus treated, the apparatus Is moved to the 
next one 

The biggest obstacle in the way of settlement of the 
vast tracts of cut-over pine lands In the South has been 
the cost of clearing the land This burner destroys the 
stump to a sufficient depth beneath the surface to 
permit plowing without further cutting 
out of roots or preparation of the land In 
any way The by products from the de¬ 
struction of the stump are expected to 
prove valuable enough to offset the entire 
cost of the process of removal, If Indeed 
the process when applied to green stumps 
does not prove to bo commercially profit 
able. One ordinary pine stump has 
yielded as much as 17 gallons of heavy 
oil (after boiling off the water), in addl 
tion to the charcoal, which Is of an ex 
cellent grad© 

Fighting Locusts with Chlorine 

Gas 

By Monroe Woolley 

T HERF Is good 111 everything If we but 
look for it The Filipinos have found 
some good In the present European war 
The* have learned, from the Germans, to fight an enemy 
with chlorine gas 

Locusts fly in the Philippines In swarms so dense that 
it often takes hours for them to pass a given point 
The aim Is obscured aud the hum of their wings In flight 
may l»o heard for miles. Never a year passes but whut 
damage to the extent of millions of pesos is done by 
droves of these insects throughout the scattered archl 
pel a go Where the distance la not too great, the bugs 
actually cross from Island to Island on their riotous 
rampages 

It was Dr Vlvendo Rooorlo, of the faculty of the 



Taming stumps Into charcoal with a portable oven 

Philippine University, who first hit u^khi the use of 
(blorlne gas to combat tUe Icwusts and he obtained his 
Idea from the wur In Furoix > Rxi**i linents thus far 
conducted with the gas have ls*en vorj RatiHfm torj AH 
the locusts reached by the fumes wire qultkli killed 
and It only remains to perfect equipment for spreading 
the gas economically ami thoroughly, without detriment 
to other life Already, where locusts have not missed 
bevond the “hopper” stage, they ma\ I>e readily ex 
terminated with the gas—just mowed down, as It wen 
But another Filipino, t-kuur Hernandez diieetur of 



Swarm of locusts in Cavite province 

Philippine agriculture, has an entirely different method 
of ridding the Islands of the locust pest He docs not 
believe in permitting the insects to reach the hopi)er 
stage, much less to acquire wings for their missions of 
destruction. He would annihilate them at the cradle 
As locusts destroy the e rops hy eating them Si nor 
Hernamlez says they, too, must he eaten Of course the 
Filipinos have lieen eating them as a means of getting 
rid of them Rousted grass hoppers are a delicacy in 
all Filipino markets and hate been for 3ears. It Is said 
they taste much like peanuts. 

But a better way to tat locusts la to devour them 


before they hatch Where 
locusts are now eaten by the 
thousands the clever dlrec 
tor of agriculture would 
have them uittn bv the mil 
lions Senor Hernandez bc- 
lievis In taking his own 
inedichu and hr himself has 
pnrtake n of lot unr <ggN uh h 
dU( lie likens Hie dish to 
Vtnsslun i mini which Is 
made from tin ikg^ or roe 
the sturM *>n 

Other pu>ph him boon 
Induced to In tin < ^s and 
Ihi \ liked them mi well that 
ihv egg tilting idv a is 
Hjirc adlng I ntlu prov Inrrs 
ar< h inning of tin fine 
d<IUii<> and tin d mi mud 
for I ho < kg'* Is steadily 
growing Alrunh manj 
txopb are earning money gathering the e kgs foi mnrket, 
just 11 k nun fish for him food or gather inusbroonis for 
Mu tnhli Tin (kgs ftie taken from tile ground, are 
washed In warm water itnd are then salted 
( lam digging in this conntrj is said to lx not half 
the sport 1 gg digging Is !u the Philippines 

Testing the Upntsh of Sap 
By S Leonard Basiin 

E VEN now the (auHcs which underlie the great up¬ 
ward flow of sap In Mie spring nri not com plot el y 
understood T)mt the mmuuout Ih ikidiii 
yanled by considerable force has been 
demonstrated In a rimarkabh umnner 
In the spring season when lh< sap Is 
rising with grout vigor the stem of a 
giupe \ine was cut right across With as 
little loss of time as possible a 1 piece of 
bladder was tied ovtr thi surface of the 
wounded part As fixed the bladder was 
in a state of collapse but it did not re¬ 
main In this condition long Within half 
an hour It was obvious that it contained 
a good deal of liquid As time went on 
the amount of fluid matter increased, so 
much that the bladder was quite full 
Twu hours after fixing the bladder was so 
dlsti tided that it was lifted right up An 
hour later tin pressure had im reused to 
Niirlj n degree that the bladder burst, 1 m? 
ink mmhlc to stand the strain am longer 
In this connexion It Is Interesting to recull the ex 
pertinent of Putrochet also with a grain vine stem 
In tills (use a bent tube, containing me mirv was 
affixed to tho cut stem In such a mania r Mint any 
fluid (oniing from the plant would have to lift the 
column of quicksilver lu one of his pxpeiliutnts It 
was shown that the sap raised the column of mercury 
to the height of it) Inches. Putroehet calculated that, 
in such a caw the forte exercised h\ the aap was 
five times greater than that eif the hloesl in the crural 
arterv of the horse It requires no student of unatomy 
to appree late the force of this HtHterne nt 
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The Motor-driven Commercial Vehicle. 

Cwduotd by VICTOR V PAGE. RIAL 

^ y, fi y i ^ 

Thu department w devoted to the interests of present and prospective owners of motor trucks end delivery wagons The editor vrtU endeavor to an sw er any gtiesttone 

relating to mechanical features, operation and management of commercial motor vehicles ' 

i * , 

. . . .. ■ . ■ ' ■ 1 . . . . . 


Moving a Regiment by Motor 

T HIj movement by nntomolille of the personnel of 
the National Guard regiment* having aruiorks In 
Greater New \ork, Suwlaj, Mfly 21st, to a moMIlretlon 
at Shecpshcod Bay ypeedway wan carried out tt« 
planned initially only in the chho of a few regiments. 
Owing to the insufficient uuuiImt of trucks rtsuiting 
from the lack of cooperation Imtwcen the military nu 
thorltles and the ruling motor truck interests, due 
entirely to not understanding the best wn> to get tte 
gether, most of the men were niuw*d b> B K T trains 
The men of the 47th Regiment, with hunlquarters in 
Brooklyn, were fortunate In ha\tng a qunrt< rmuster 
captain who was able to secure all the trm ks he needed 
and who had sound ideas on how the movement should 
be carried on. 

The trucks, furnished by local business men, included 
a wide range of types and arrived at the apisdnted 
rendezvous promptly The movement was scheduled to 
start Ht 8 30 A M , and all the trucks needed were re 
ported before 8 15 AAL These were 2- and 3-ton t> pes 
principally though a smalt uumber of 5-tou trucks 
reported. All klnda and 
types of bodies were fitted 
some had Btako-platfonna, 
some were closed furniture 
vans and some had screen 
side exj re«N bodies AH ex 
eept one of the trucks were 
profiled by internal com 
bustlon motors, the excep¬ 
tion utilized electric power 
The maximum speed of the 
electric was about 10 miles 
per hour, that of some of 
the lighter gasoline trucks 
was three times as much 
All driver* were volunteers 
and had never worked to 
gethor 

It will be apparent that 
it was somewhat of a feat 
to move a reglmeut of men 
with this miscellaneous col 
lection of vehicles and hope 
to get them all at their des 
tlnation at the same time 
The officer in charge was 
faced with the Identical prat 
tical condition that would 
arise at the present time In 
event of emergency and not 
the theoretical Ideal of a 
well organized transport dl 
vision utilizing trucks of th< 
same make, speed and pow 
<r, with trained drivers and 
commanding officers 
The train olmerved by the 
writer consisted of three 
tourlpg curs, four ruimlmut* 
and two busses for field aud 
staff officers, three light de 
livery cars for the commls 
aarv dejoirtment and 29 
trucks for the non-commissioned officers and privates 
No attempt was made to provide seats, the trucks were 
Just as they would bo if a sudden call came for their 
services and they had to l>e taken from their legitimate 
and every daj tasks for emergency use. A non-commis 
sloned officer was seated with each driver awl put lu 
command of the trmk This was a wise move on the 
I«irt of the quui t* ruinsti r captain as later events 
proved Tills officer, In thurge of the train aocorn 
panled the wribr in u high si>eed runabout uud was 
assisted bv a lieutenant driving hid own car in keeping 
the units of tin column moving together and all trucks 
In their pio[>er places This required constant move¬ 
ment from one part of the column to the other, holding 
bock the *i>ecdv tnuks and hurraing up the laggards 
The pace whh H«t Initially by the colonel commanding 
tin regiment who oci upled the leading touring car and 
w entire ly too fast for the trucks The train w as soon 
divided lu two or three sections, some several blocks 
opart A lmlt was called and all trucks allowed to get 
Ju proi>tr tuition again. The puce of 12 miles per hour 
wutt then "«ct by the pacemaker, but hooh the column 
divided again and tbs fast trucks in the rear began to 
race in an * fltort to pass etuh other and tho slower 
trucks of the llna. At times there were three trucks 
abreast and thuvnovemant seemed doomed to degenerate 


into a free-for nil race. The cause of the split was 
found to bo the electric trmk which could not maintain 
tht paw and one large 5-tou gasoline truck which was 
geared very low because its normal work was moving 
building stone 

The racing was stopped by catching the offending 
cars and ordering them back to their proper positions 
In thp line. The officers accompanying the drivers were 
Instructed to be sure that the trucks were not taken out 
of the column to pass others The two trucks that held 
up the rest were sent to the rear of the tine and by 
halting once more for a few minutes to allow them to 
catch up, the train was kept intact and all the men of 
the regiment arrived at the mobilization point at the 
same time The writer was informed that this was 
the only regiment carried by motor trucks that arrived 
in this manner, as some of the Manhattan regiments 
arrived in sections, the touring cars and faster tracks 
arriving first, followed sometime later by the slower 
trmkn, 

A number of useful lessons were taught by this ex 
pericncc The most Important was that a large body 


of men could be moved more expeditioualy by motor 
trucks to any given point not reached by railroads than 
by any other means. The regiment observed by the 
writer was transported nearly 10 miles in leu than an 
hour, and had any opportunity been afforded to select 
trucks of nearly the same speed range, the distance 
could have been easily covered in half the time. 

In fature movements of this kind, It Is the writer's 
opinion that the following points can be kept In mind 
advantageously First, select the truck equipment care¬ 
fully, tlying to use trucks of the some kind as much os 
possible If this is not practical, divide the train in 
divisions grouping trucks of the same speed and power 
together 

Hecond, put each truck in charge of a responsible 
officer to prevent racing. 

Third* electric trucks cannot be used with a gasoline 
truck train They are too stow 

Fourth, the pace of 10 to 12 miles per hour Is too 
slow for the majority of gasoline motet trucks as It 
necessitates driving in the lower gear ratios apd beats 
the engine causing the water In the radiator to boll in 
a few mites 

Fifth, the officer In charge of the train must have a 
fast, easily handled small car of higher power, as ha 
must be able to get from one point In the oolumn to 


another very quickly The under officer should also be 
provided with a car; Several messengers on motor¬ 
cycles Should be available to deliver messages from one 
part of the line to the other 
Sixth, a master mechanic and assistants should have 
a reasonably fast truck equipped with the necessary 
tools for various roadside repairs and adjustments, 
carry spare parts, block and tackle, long planks, power* 
ful Jacks, lifting crane, winch, extra fuel and oil, eta. 
If the distance to be covered is of any mom eat 
Seventh, every truck should be numbered distinctly 
and should travel in Its proper pi&oe. The numbers 
should be large enough to be read at a glance by the 
officers as they pau back and forth along the oolumn 
to make sure that every truck Is In place. 

Eighth, an officer and messenger should be detailed 
to ride at the rear of the oolumn and an experienced 
pacemaker and engineer officer at the head The officers 
in charge must be free to go from one end to the other 
as the conditions demand. 

Ninth, the trucks must be at least two lengths or 
alHmt 30 feet apart and should maintain this pacing 
whenever It Is practical. 

Tenth, two-ton trucks are 
amply large for the purpose 
of moving men. The heavier 
trucks are too slow for this 
purpose and might tax the 
capacity of the ordinary 
country bridges too mu< h. 
The engineer officer at the 
head of the column should 
examine all bridges and cul¬ 
verts to see If they need re¬ 
inforcing before the trucks 
pass over 

It seems that a desirable 
point to work out in our 
preparedness plans U to de¬ 
termine the beet organiza¬ 
tion for militia transport 
trains, keeping local condl 
tlous in mind The various 
makes and types of trucks 
in every district should be 
card indexed as well as the 
good drivers and mechanics 
necessary for thoir opera¬ 
tion, so the selection of suit 
able vehicle** can be worked 
out In advance of the actual 
need Closer cooperation 
between tho military and 
motor truck or automobile 
ruling Interests Is essential 
to Insure the successful use 
of civilian motor trucks In 
an emergency 

Motor Truck Quark* 

PER. writes. I have 
reoently secured possession 
of s 40-horse-puwer motor 
truck of early manufacture 
and of very substantial eon* 
struction I wish to change this Into a tractor and I 
would like some idea about the amount of power neces¬ 
sary to do various kinds of farm work. For example, 
how much more power Is needed for plowing tftf 1 ) for 
hauling loaded wagons? How may one determine the 
drawbar pull available? Ju Ton will find that the 
converted truck tractor will be much more suitable 
for hauling wheeled vehicle* than it will be tor plow¬ 
ing unless the general construction la changed mate¬ 
rially There 1mm great difference In draft required 
by wheeled vehicles and plows. The tractive effort 
for moving loaded vAtotos on level roads ranges from 
5.18 pound* pit ton weight on otoff rofla or plate* to 
400 pound* per ten might In deip aond. A vehicle 
may be moved on Mpbalt with a pull or puah of IS 
pound* per ton weight, and on macadam with a pnU 
of about 81 pound*. Dirt or (ravel toad wtU require 
from 185 to 350 pound* pull par too weltft A honr 
power 1* equivalent to a draft of apprqadaattfer 187 
pound* at tbe rate of S mile* per hour. Vtafe tb* 
Ughwhjr qurfcne I* good, a drawbar pun e tute f teti l 
to that wetted by two hoteee wwfld to 

pull ten tena. 0a tbe other bond.da plowing ot, bftwk- 
Infc a tractor wtil have to fat « powerful on» and have 
dm proper dome of (dfart* to tho fctttnd. If It I* to 

( O ie rt . l tf oe f*y* WO) 



Motor train on It* way to the Atlantic Coo*, (bowing the commanding officer In teat runabout 



Tho movement degenerating Into a free-for-all race 
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This work traces the motorcycle trpm its 
etrUeet forms to tbs approved models of 
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atioa of two and four cycle power plabte 
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Suuddetoe’e Sooth Polar Expedition 

{Concluded from pap# #86) 
thl* reason the winds to be observed on 
the margin of thin antleytlonie area will 
display a more or less cyclonic character, 
according to the year taken Into oonaid 
oration 

The Weddell Sea east of Graham Land, 
as well sb the Belglcn Sea west of Gra 
ham I.*and, belong pret iwriy to this region 
of very accentuated variations The 
Weddell Sea probably more so than the 
Bclglca Sea, and thut in why the ice cou 
dltlous of the Weddell Sea may differ bo 
greatly 

Shaekletou's scientific observations will 
therefore be most valuable 

From another purely orient lfi* jxrint of 
view it Is to be regretted thut Shaekletou 
did not succeed in aecompllNhlng his pro¬ 
gramme I have in mind the problem of 
the Antarctic Andes It whh m> pleasure 
to discover in 1808, that the rocks of 
Banco Laud, of Palmer Archipelago and 
of Graham Lund were Andean rocks 
The great physiographic rimllHrity of 
I this Antarctic chain of mountains and 
the southern Andes of Terra del Fuego 
also led me to the suppoHltlon that the 
Andes reallj rvapixar lu Antarctica south 
of (_npe Horn ThiH view has since been 
adopted by all students of Antarctic geol 
cg> 

But Bouth Victoria Land, on the opine 
slta side of Antarctica is geologically and 
phj Biographical!} absolutely different it 
U an old liable-land 

In what direction do the Antarctic 
Andes extend? It may be that this rein 
lively recent folding of the earth crust 
curves west towards King Edward VII 
Land or it muy be that it bifurcates, as 
has been presumed bv Edgeworth David 

This important problem Justified the at 
tempt to t roas the Antarctii Continent 
from sea to sea 

Muter? of the Air vs Control of the 
Sen 

(Concluded from p «pe 68T) 

The German authorities seem to have 
he* u quite aware that in spite of their 
limitations the non rigid and semi rigid 
airships could fulfill some functions to 
the satisfaction of their owners—chiefly 
in conjunction with army operations and 
harbor defense, vhere their ease of trails 
portatlon, low cost and general handiness 
! were greatly appreciated But the Ger 
mans were none the less convinced that 
for strategical reconuaiasances and chiefly 
naval genuting high speed airships, ca 
pable of long endurance, were required 
and thut these requirement h could not 
he attained by either one of the above 
mentioned types This Is why, undaunted 
by counties# accidents, many of tbun 
tragic, Germany never h»at her faith In 
the Zepiielln and, what is more, even en 
couraged the development of another tvp< 
of rigid airship, the hfittct-Lanx Thus 
when the German navy lost her first two 
Zepfiellns, four new vessels were laid 
down at once, three of them at the 7a p- 
pelin faitory and one at the SchUtte 
Laws works 

It Is Interesting to compare this pro- 
greaslve policy - which at the time was 
called adventurous—with the lusitatlng 
attitude of the British authorities towards 
airships In general and Zeppelins in par 
titular 

After having tried and, generally si>eak 
Ing, failed to produce a st rvleeable lighter 
than air mnehino of original design, the 
War Office—which up to 1914 was alone 
In charge of the airthlpa—purchaaed from 
foreign manufacturers a number of i\cm 
rigid and semi rigid vessels, while the 
Royal Aircraft Factory furnished some 
small airships for instruction purposes 

The Admiralty seemed for a short time 
to be animated by a more progressive 
spirit In 1909 an order whs placed with 
the well known shipbuilding firm of 
Messrs. Vickers, Sons and Maxim for a 
21 ton airship of the Zeppelin type. This 
vessel, the "Mayfly” was launched two 
years later, but unfortunately broke op 
while she was being towed out of her shed, 
AS U proved Impossible to repair the 
(ConMnuH os pop* #47) 


( Laboratory Care in H 
Tonnage Production |jg|l 

From furnace to shipping 
platform* Armco (American |3EH 
Ingot) Iron is under scien- BSHr 
tific and conscientious care. gpl|l 

It is, as a result, not only 
pure, the purest iron made, 
but the most nearly perfect JgH 
in evenness, the elimination of &EIH 
gas bubbles, and in all the 
qualities that render it superior h| 
for enameling, galvanizing and M 
polishing. |m 

ARMCO IRON 1 
Resists Rust" 

Is the grtat truth, but other properties also are strong 
recommendations for its us^ 

Armco Iron reduces factory loss through culls, defective 
welds, enameling, etc 

Because of its powerful combination of merits Armco 
Iron is used in large quantities by such firms as the 
Grand Rapids Refrigerator Co m the Leonard Cltanable 
Refrigerator, the Enameled Tank Co , Kalamazoo, m 
Porcelain Enameled Clostt Tanks, and by over seventy- 
five leading stove manufacturers 

If }ou have any trouble securing pro- Th* trade mark 

« <■ a i i ARMCO cirrki 

ducts of Armco Iron, write to us and wc the assurance 

(hat iron bearing 

will see that you get what you w r ant If thatmarkiiman 

J J ufactured by The 

you are a manufacturer, get full mforma- AmencunRoiiing 

J 1 A * i- Mill Company, 

tion as to how Armco Iron cuts factory with the skin 

' Intelliictraus and 
loSsOS fidelity associated 

with its products. 

■ In uthcr case, clip ^2d u 'S2.» 

this coujxm for the hUh.VtV.".?^ 

., c a t the merit elalmed 

story of Armco Iron forit 


The American Rolling Mill Company 

Uct *iserf A fanufacturtrs undtr Patents granted to 
Tlw International MtUd Product* Company 

Box 774, Middletown, Ohio 

BRANL/l OM IC^ Chicago Pittsburyh. 

Detroit. New \ ork St Louie, Cincinnati, 

Clweland and San Fraodacu # H, 
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RECENTLY PATENTED INVENTIONS 

ibeae column* are open to all patentees The 
notices are Inserted by special arrangement 
with the inventor# Terms on application to 
the Advirtlelng Department of tbe SciektivIC 
American 


tiMtrkal Dtvkaa 

HKGINTMKIM! DEVICE FOR TELEPHONE 
HYHTFMw—E M Noothttm, care of National 
Telephone loll lUgletur Co fltepbeus Ark 
Au »lij( 1 1 h«re is to prmlde an Improved device 
cner thnt ehown In a prior Patent No 1,018 
BH1 these Improvement* consisting mainly In 
simplifying the umMt ruction of the device and 
the provision of means for registering the num 
her of disks deposited In the registering device 
It faillltatea the posting of book* and the 
chftklug up of telephone calls, especially those 
received on toll lines 

Ot latamt to Fanatrt 

SELPhEEDING AND HELF TYING MECH 
ANIHM FOR HAY I’ltKBHEH — W it Hmitu, 
Erie Colo The Inventor provides a meeban 
lam entirely automatic In operation provides 
a tying mechanism that avoids the uocisslty 
for the use of head blocks fur sups rating the 
hales from each other In the press provide* a 
construction whereby the friction Iwtwcon the 



aiLr-rsaoina and selttyinu mechanism rou 
BAX rtUCSHES 

wlre-tylDg mechanism and the wire U reduced 
to the minimum, thereby greatly reducing the 
wear on the parts of the tier, and provides a 
tying mechanism embodying the use of wire dl 
rset from spools or reels, thereby avoiding tbe 
necessity and oxponse of making up the wire 
Into given lengths. 

INCUBATOR—J W Sachs* R R a, 
Shawnee, Okla The Invention improves the 
construction of an Incubator with respect to 
the means for supplying moisture In a regular 
uniform manner to th« bottom thereof whereby 
the lower half of each egg Is maintained suit 
ably cool while the other half thereof Is main 
talned warm, simulating In a high dtgree the 
natural method in Incubation as when a ben 
steals her nest away and the eggs are sub¬ 
jected to more or less Intimate contact with 
the cool ground. • 

Of fiessrsl h it s reef 

RAVE RECEPTACLE FOR VALUABLES — 
H. W WOODatirr, Ha, Slidell La The inven 
tlon relates to locks for both portable and ata 
tionary safe receptacles for money bonds stock 
certificates, Jewelry, etc In Its portable form 
the safe is preferably constructed In oblong 
rectangular shape and Is provided with a door 
preftrably hinged to which the Improvement 
la applied This form Is particularly adapted 
for use In making shipments by parcel post or 
exprisa or similar agencies 

LIFE BOAT—U B Joyce, 1917 9th Are, 
West Seattle, Wash A purpose of the present I 
Invention Is to provide a life boat with novel I 
and removable thwarts allowing a plurality of 
similarly constructed iniats to be nested one 
within the other to thus occupy little space 
which Is such an Important consideration on 
board a ship 

BOTTLE CAP—H V Clausen 29 Broad 
way New York N Y This Invention provides 
a substitute for the well known crown ' stop 
per or cap whereby the waste of cops bv being 
entirely removed from the bottle and thrown 
away as lu the said crown caps, Is avoided, j 
the dovice consisting of a body member in I 
p*moment count'tint) with the bottle the olo- I 
sure dlaks in w partible connection with said 
bmly member said dinks being of different typos 
and < apnhU of repeated use 

NON RFI ILLARI H BOTTLE —F H L«it 
Iieihek 181 New Ht New Brunswick N J 
This lnv» ntor proOibn a means for the neck 
of a hntth providing for Trio outflow of the 
contents but pr» venting tin Introduction of 
otiur mnttnui to the bottle after It has been 
emptied the means to prevent auth lntroduc 
tlon Including n plurality of vnlve devices co¬ 
ot* rating with tbe «nme holding means and 
also Including a movabU might to effect the 
prompt seating of tin prlmlpHl \a1yi 

8EAL—T 1 CniuHUN 5IO 1 ^ Grove St, Jer 
■ey City N J rills Invention has reference 
to improvements lu tnnln used in sealing the 
locks of cars, safes nnd lu fact any other 
desired device which It 1h desired to seal 
against opening bv n nv mo and has for an 
object to provide an Improved structure which 
must bo broken before the same can be re¬ 
moved. 

FOCUSING KOLL-M1M OYMFRA — EL U 
Weight, I4T Delrian Ave, Newark, N J 
The primary object bora Is to provide a roll 
film camera which can be used In an ordinary 
way for taking snap shots or time pictures 
but which can sla) be used as a focusing 
camera ao that a high degree of accuracy Is 
possible In obtaining n clear Image and conse¬ 
quently for producing n clear picture without 
resorting to obarts or guesswork la setting a 


camera at tbe proper focus, as by means of 
tbe usual finder 

FOUNTAIN PEN FILLER CONTROL.—J 
W C sous kb, us Park Place, New York, N Y 
Tha object ef this Invention U to provide a 
simple convenient and Inexpensive fountain 
pen filler control which, when accidentally 
displaced on tbe pen, will not cause a variation 
in the volume of the elastic reservoir and, 
consequently eject a part of the Ink thereof 
through the pen 

LIQUID MEASURING DEVICE— Henit 
Rrnht 4211 Hamilton 8t, New Orleans, La 
This Invtuthm ban particular ref< renco to a 
beer uu ssure An object Is the provision of 
novel means connected to s receptacle for au 
tomalleally Indicating by the weight of the 
liquid therein when a predetermined amount 
has been poured Into the same 

DEVICE TO FASTEN A CAME It V TO A 
TRIPOD—W C WHiM-ur, 224 Oriole 8t, 
Rochester N Y Co-acting fastener element* 
are attachable respectively to the base of a 
camera and to tbe top of tho tripod The 
camera elements* mounted to rock through an 
angle of 90 d tij W m * to a position pendent below 
tho camera base or a position within tho cam 
ora base The tripod element Includes a 
cam lever which U sustained above the top 
of the tripod ami means provided to exert a 
wedging and drawing action on a bend on 
the camera clement This head extends through 
the bolt hole in the tripod top and held against 
lateral displacement in effecting engagement 
of tbe co-acting fastener elements. 

CLOSURE FOR CONTAINFRS —A 0 Ca*- 
linq 119 W 64th 8t New York N Y This 
Invention provides a closure for bottles and 
other containers adapted to contain liquids 
for use as a moutb wash and other purposes 
liquid soap for shampoos or oth< r liquids and 
arranged to permit of directing the liquid con 
tents Into a toothbrush or other implement or 
Into a particular point without scattering or 
wasting the contents 

BACKING APPARATUS —E Kanra, care of 
Comer’s Weekly 410 W ISth St New York, 
NY Ihls Invention provides on apparatus 
which permits of conveniently melting the 
solder on the back of the copper shell and to 
then pour the molten hacking metal into the 
solder and without danger of splashing of the 
molten backing metal and dlapenalng entirely 
with the use of ladles and overhead means for 
carrying the tray or pan containing the shell 
from one apparatus to the otbej 

CIGAR OR CIGARETTE CASINO WITH 
MATCH BOX INCLOSED —A. S Mackintosh, 
Buenos Aire* Argentina This invention re 
lates more particularly to combination cigar 
ette and match cartons of a general type but 
of the variety in which the match receptacle 
la provided with a hinged closure over which 
the outer portion of tho box slides It pro¬ 
vides a match carrying member with a lid of 
closure which bag a bent over flap or Up which 
frictlonaliy engages the wall of the match 
receptacle opposite to the hinge 

FIREPROOF CABINET—D Cuosxo, 21 
Park Row, New York, N Y This Invention re¬ 
lates to fireproof cabinets, and has reference 
more particularly to a reinforced concrete cab! 
net It provides a strong Inexpensive and fire¬ 
proof cabinet which la comparatively light and 



riaxpROor cabinet 

In which tho doors controlling the access to 
the cabinet conatltute shelves for the cabinet 
when said door* ere open and thus facilitate 
the Inspection and manipulation of the sub¬ 
ject matter carried by the cabinet 

CHAIR— E T Cahb Mebane, N C Opor 
ators lu knitting mUls oftentimes are required 
to attend to two nmthlues which necessitate* 
frequent fuming around, and there has not been 
constructed pr« vlnusly, any device In the form 
of a chair which uould be effectively employed 
for the purpose of aiding the comfort and work 
of tho operator attending the machine*. This 
Invention supplies this want by providing a 
swinging atool mounted between two machines, 
MAIL POUCH —I* 3 Lvwler, Jackson 
Township, Iowa The pouch U of a collapsible 
character and especially adapted fnr use In the 
colici tlon and delivery of mnll matter on rural 
free delivory routes wherein each patron Is 
provided with two pouches one for contain 
Ing mail matter to be left ot the place of 
delivery by the carrier, the other for contain 
tng mall to be carried away by tho carrier to 
bo mailed from tbe local post office 

AREA ORATING —3 F StvceenkeItEe, 
Calyor and Jewsll fit*., Brooklyn, N Y, N Y 
The Invention relates particularly to area or 
vault gratings made of wrought Iron, steel or 
other rolled metals, such aa are now oommonly 
need for flooring over vault* area* step*; 


platform* and the Ilk* the top surfaces of 
which become dangerous to the public and par¬ 
ticularly In wet or frosty weather 

CLIP,—M T Goldsmith 922 Mulberry Bt*. 
Newark, N J This Improvement provides a 
clip for use on fountain pens clinical pocket 
thermometers and other articles Intended to 
be carried in the pocket and arranged to permit 
a retailer or other pereon to conveniently and 
easily attach the dip to tbe article with a 
view to securely hold the article in poiltion 
Id the user ■ pocket 

CAN CLOSURE—C H Foas, Mllaca, Minn 
An object here Ls to provide a closure for 
opening the top of a can, box or tbe like 
arranged with an Inner and outer plate and 
held Id place by connecting members which 
hold the plates In allnewent while allowing 
a movement toward and from tbe opening 

ELEVATOR— H C Hilke Address J O 
Bradney, 1 Broadway New York N Y. This 
Invention relates to Improvements In elevators 
and Is especially designed for use In hoisting 
lumber to be piled In stacks although it may 
be advantageously employed for loading upon 
railway care or boats other article* such as 
tong pieces of structural Iron 

GRAVEL MACHINE— H T Sykes, New 
London Mo This machine Is for use in ex 
cavatlog gravel from gravel pits whether 
above or below water and of the class adapted 
to bo operated by draft apparatus arranged 
at a distance as for Instance an endian* belt, 
wherein a scraper la provided supported by 
wheels, and movable with respect to the 
wheels Into and out of loading position and 
wherein mechanism I* provided In connection 
with the scraper and tbe wheels for au 
tomatically lifting the scraper into Inoperative 
position when loaded, and operated by the 
loading of the scraper 

ANIMAL THAI*—B fl CUNNINGHAM 
Mansfield, Mo The trap la arranged to permit 
of readily setting It without danger of Injuring 
tbe fingers to allow releasing the dead anl 
mal without touching it and to«prevent the 
animal from reaching the halt, thus allowing 
use of tho bait for s considerable length of 
tlmo without re-baltlng after each capture 

PROPELLER —C A IIabtVIEL, 444 Jersey 
Ave Jersey Ctty N J Among the objects 
of thin Invention ls to so Improve the form 
or design of a screw propeller as to make it 
more efficient or to produce a more satisfactory 
result as to power and speed In proportion to 
tbe amount of power expended than propellers 
sow In common use, 

SCALE READING DEVICE —H O Chalk 
lex and PH Kin C Conklino Address thi 
latter Room 1851 50 Church Bt, New York 
N Y This Invention provide* a means where 
by tbe scale vertical or horliontnl of any 
surveying Instrument, transit theodolite, or 
level, ra»> be read at sight to fractions of a 
second without a vernier or the nse of a 
microscope which la an absolute necessity on 
all present style Instruments reading as cloHe 
aa 80 seconds now known (he means also 
being applicable to protractors and all sclen 
tlflc and mathematical Instruments where tbs 
degrees minutes and seconds of the circle have 
to be read 


Hardware sad Tool* 

NUT LOCK —D M Barbino** Greensboro, 
N C This Invention is an Improvement In the 
type of nut locks In which the locking dovice 
Is provided with a spring tongue adapted to 
engage a nut The nut lock Is formed of spring 
material and has a flat body With a bolt hole 
at one end and a flat aide finger parallel to 
said body and whoee free end ls offset laterally 
in a plane parallel to that of the body 

STAY BOLT—H. A Lacehda 101 Campbell 
Ave., Schenectady N Y The invention pro¬ 
vides a stay bolt for the fire boxes of boilers 
and like structure* and arranged to permit 
convenient and quick periodical inspection ol 
the stay bolt without requiring removal of any 
of the parts, at the same time rendering tbe 
stay bolt steam tight and allowing movement 
of the boiler sheet* in the direction of their 
plane without straining or otherwise Injuring 
the stay bolt. 

ANTI RATTLING NUT LOCK—a B Plop 
l eii Litchfield, I1L Thl* invention provides 
a locking device which effectively prevents 
occidental displacement of the nut and ret 
tllng of the part* whieb Is often Incident to 
constructions of this character The nut lock 
ls composed of a minimum number of parts 
and la therefore easily and Inexpensively 
manufactured 

pivot straightening toou—j f 

Domes, Cheater III The Invention relates 
to means for straightening bent pivot* on 
watch wheels, and provides a tool or at¬ 
tachment for a watt* maker s lathe which will 
accomplish this result without any danger 
of breaking the pivot or of Injuring tbo wheel 
to which It la connocted 

CALIPERS—M W BnvEEAWCfl ehd C C 
Hvioekt 37 Bellevue fit Lowell, Man. In 
this Instance tho Invention refers to outside 
caliper* and the main object la to provide 
such a tool which Is adapted to receive and 
hold a rule in one of Its left whereby greater 
ease and accuracy of caliper adjustment hi pos¬ 
sible then with the conventional calipee* 


GAB FIRE.—H. J Yates, Bore* Work* 
Thimble UU1 Lope, Alton, Birmingham, Eng¬ 
land. Thl* invention relate* to gat Arte of tbe 
type comprising a nombe* of r4d teats o t beat- 
lag elements placed in O aa j on etfe a wttt a tta 
brick back nnd 1be nreel*e of a goi burner. 
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to prodbe** more etppt# j wt*- J 

bean poeribte With ptf 1 

fldittjMft J* WNtf** 
care of fifxe* Mining ^ Bandog; Or* Ttrta 
invention fan* fob it* object the pwri&m 
of a noma ee^edaUr adapted fog dieting 




INSECT HiBEKN 

windows and other openings to prevent ti* e 
entrance of Insects and the like whereto the 
screens are supported on spring mounted rol 
lev* arranged In Suitable opening* 10 the 
window casing and are connected to tbe Msh«** 
to be moved Into and out of position over 
the opening when the sashes are moved in 
tbe casing 

WINDOW—M M Bknstbb, Gettysburg, S 
D This Invention provides means whereby 
window sashes may be quickly and easily re¬ 
moved from the frame to the Inside of a 
room. The window structure will effectually 
prevent the entrance of dust and the elements 
and ls one In which all danger to the person 
removing the sashes Is overcome, ss every 
part of the device 1* handled from the Interior 
of the building 

CHAIR—Nellie Fountain Route 1 ZU 
lab Bash Tbe Invention relate* more par 
tlcularly to a nursery chair The primary 



NUBJtEBX CltAIIl 


object ls to provide auxiliary seats baring dif 
ferent sited openings so as to accommodate 
both infants and small children. Another ob¬ 
ject ls to provide means whereby a receptacle 
may be detachably secured to tbe rest eo as 
to be readily removable whenever neceesary 

BPOON HOLDER —W 8 Awry, 2200 High 
land Ave Knoxville, Tena. This Invention per¬ 
tains to spoon or knife holders for nse on 
the handles of cooking utensil* such as trying 
pans and the like and tbe main object thereof 
Is to provide such devices which are quickly 
and easily placed In position, which adapt them 
selves to handles of different shapes and else* 
and which hold spoons or knives in either flat 
or odgo position* 

STUFFING OR PACKINGS Kaloouu* 
care of Imperial Bagging Co,F O Box 1087 
Norfolk, Ya An object here 1* tp produce 
a cheap and efficient stuffing or packing to be 
used for stuffing mattresses os packing 
material, as a heat Insulating lining, etc. 
A further object ls to provide a stuffing or 
packing which 1* free from objectionable odor 
and which Is comparatively free from Ob- 
Jectionohla gum or other mucilaginous mat¬ 
ter 


*4 M« 

advertising device— n 

STEONa, 96 Starting Ptac* New tork, N, X. 
This lnnntlon relate* to advertising devices 
known as Jacob ■ tedder* ip which there are 
arranged a number of Individual panels and to 
connect each, to each that under certain con 
ditions each upper pared drops or tarns down¬ 
wardly around its lower edge m an axl* caus¬ 
ing a similar action downwardly of tbe next 
lower panel, both rides of tbe papal bring 
available as supports for sign* or other ad¬ 
vertising matter 

RAW MILL MOCK AB90tB£&-‘-<L tt 
Hamilton, 474 E. Liberty fit, Portland, Of* 
An object ben la to provide a shock absorber 
for salt pdn* Which wtii p*si«*» 4he qatot* 
fra* WWW a* d*twjr WMf fag SMM 

wowwvrjgS 

SYfZSK&mg 

tefttto* MbiMr to muKai iiririiM frlMii 
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Near and far vision 

W in one solid lens 

f With KRYPTOK Glasses you am see 
Ur objects just as distinctly as you rend 
the type on the printed page, 
KRYFTOKS (pronounced Cnp^tocks) 
enables you to adjust your vision from 
near to far —instantly lliey end the 
bother of removing your reading glasses 
or fussing with two pairs 

KSXE5PK 

THt QHlJr INVISIBLE BIFOCAL 

KRYPTOKS combine near and far 
vision in one solid lens They cannot poo* 
sibly be distinguished from single vision 
glanaci because their smooth, clear sur¬ 
face u ibiolutcly free from the disfiguring 
Unci, arunit or tbouldernof otd-fnahkmed bifocals 
Writ* for Booklet “EjrealfHt EAdm/* 

It ttpUlns fully the convenience and attractive* 
neaaof KRYPTOK GImks for men and women 
who need double vision pUuea Pletae give, i( pot* 
Mbie, name of your oculist, optometrist or optocua. 

KRYPTOK COMPANY, Inc 

1IO Old South Building, Bosto n , Maes* 


"Ths old 

Bifocal 


DwtumOR 

Bifocal 


THE BISSELL MOTOR 




A. C or D C ■ la for light work whore perfect 
eoood oontrol Udeelra dU with frequent etop- 
piq sad sUrliiq or for oontlrmoue ser r iai. 


It nu» in ritbar direction and take* very 
little room being only ih" thick and *H" hUh. 
indudtaf controller Sturdy and strong and 
long Hved under severe overloads Uses no 
belts. A collapsing sleeve direct-connacU it to 
the driven shaft on which it floats without other 
support. Ouickly attached or detached Beau- 
tifuUy mad* and hlahly finished and is Juat the mo¬ 
tor for particular placet. And is moderately priced. 

Writ* for dm tm iU hdiy 

THE SISSEU. MOTOR COMPANY 

Mt Ham Him « T o U do, Ohla 
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* Hayfy * and so credit waa available for 
a new conetruction, the British Navy 
■topped experimenting with Zeppelin* 
until 1914, when Mr Wlaaton Churchill 
became First Lord of the Admiralty At 
the Instance of this far seeing minister, 
twelve airships were laid down at once, 
two of which were Zeppellu#, but before 
this building programme could bo carried 
to completion, the great war broke out 
By this time Germany had commissioned 
thirteen Zeppelins and half h dozen mlnoi 
airships, while Great Britain possessed 
hut three small non rigid vessels 
It is rather astonishing that the British 
naval authorities should not have realized 
any sooner the value of airship* and, pur 
ticUlarly of ZeppellnN for naval scouting 
In 1909 Sir Percy Hcott—many of whose 
revolutionary’* predictions regaining 
naval constructions have been vindicated 
by the great war—wrote, In a preface to 
Janes AH the World's Airships, the fol 
lowing prophetic wordR M In gaining in 
formation of the locality, strength and 
disposition of the enem\ s fleet and ho 
possibly unmask his strategy an 

airship's services would Ik* invaluable, for 
it might not be possible to obtain the In 
formation in anv other way ” 

Twenty two monthB of warfare have 
fully demonstrated the truth of Sir 
Percy’s assertions Germany has been 
able to use her Zeppelins with marked 
success In many diverse functions, al>out 
which little has come to light as yet It 
Is noteworthv however that one Zeppelin 
was decorated with the Iron Cross w for 
cooperation with submarines during a sue 
cefwful attack on three British armored 
cruisers' Several Zeppelins have aim* 
cooperated with German submarines 
for enforcing the s<K*alled “submarine 
blockade” by stopping and occanlonallv 
sinking such merchantmen as they could 
not bring Into a German port Othtr 
Zeppelins have been engaged In patrolling 
the German shores from Holland to Ibn 
mark and from Denmark to Russia still 
others have played an all Important r6lo 
as fast scouts for such portions of the 
Gorman fleet as have ventured beyond 
the range of Heligoland’s coast batteries 
Their iwrtietpation in the latest naval 
raid on U»we»toft evm raises the ques 
tlon, whether the twofold slipping of the 
British blockade In tht Gi rmau commerce 
raider “ Moewe' maj not be attributed to 
Intelligent cooperation between her skip¬ 
per and one or more Zepi>ellnw The high 
speed of thtse airships und their faculty 
to send, as well as to receive wlrelesw 
messages makes this assumption appear 
quite plausible 

German official reports seem to omit 
purposely all reference to this sort of 
work done by Zeppelins while particular 
emphasis Is laid on the destruction 
achieved by Zeppelin raids against the 
Britlah Isles These Incursions on unde 
fended shipping and manufacturing towns 
—however contrary to laws of civilized 
warfare they be—come well within the 
German diflultluu of “commerce war,” as 
practiced by German naval forces on aev 
era! occasions <“ Vide * the raids on 
Scarborough ami Lowestoft, the bombard 
rnent of Madras by the “ Lmdeu * and 
that of PajH^te (French Oceania) by Ad j 
miral von Spec’s squadron the latter in 
stance is particularly enlightening, as all 
the shells were deliberate!} aimed at the 
business section of that port) 

From ft military yiewixdnt the Zeppelin 
raids on England are of comparative!} 
small Importance, though some of them 
mav have served the puri»ose of a recoil 
nH I usance in force," either for a*certaln 
ing the whereabouts of Sir John Jelllcoe s 
Grand Fleet or else for reconnoitring the 
location of English coast defense works 
If such really was their porpoae, then the 
dropping of bombs was successful from 
the German point of view, as It forced the 
British to disclose the location of their 
batteries by firing on the air raiders. 

There still Is another important func¬ 
tion which Zeppelins may fulfill with a 
fleet gun spotting During the Gallipoli 
campaign the “Queen Elisabeth” re¬ 
peatedly fired across the peninsula, hitting 
targets invisible to her gunners, the Ooe- 
ttfoufsdsd SR N< *49> 


Why Motors Grow Noisy 



Correct Automobile Lubrication 

Explanation -The four grades of 
Gargoy It Mobiloil* for gasoline motor 
lubrication, purified to remove free 
carbon, are 

Gargoyle Mobiloll “A” 
Gargoyle Mobiloll “B” 
Gargoyle Mobiloll “E" 
Gargoyle Mobiloll “ Arctic" 

In the Chart below, the letter oppo¬ 
site the car indicates the guile of 
Garjn>y!c Mobiloil* that should be 
used horexamplt ' A * means Gar- 
gov !e Mobiloil \ ” “ \rc ’ means 
Gargoj lc Mobiloil Arctic 'etc The 
recommcndatH ns cover all models of 
both plea*u re and commercial vehicles 
unless otherwise noted 
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rhe new car purrs quietly *, ,* ^ ,* »». * 

alonir the rnad :i* **"*''• 

aiung uic roau w** a am. 

But gradually the purr of ^* rt ** > * j j 

the new motor gives way to a £2^ ^ ^ 

noise here and a noise there 0 - 1 * to Ln j^lujAfilArt iw I 1 I I ” 

Ow (*w) BBassssssa 

nni . I _ (•**») Art An Art. Art Art Art 

The most common cause 1 gr 1 * 

is friction ' ' I ^ 

Friction' Is relentless o^. <,cy0 T 

Gradually it wears down Kp ^ 

the moving metal parts ' - J 

Snug fits become loose fits i 

- Hirin- An 

The common cause of * 

premature motor noise is * * 

incorrect lubricating oil 1^7"^ 7 

Surely there is quite enough a 

for you to learn about the opera- K^vSSlii l 

tion of your car without expen- . a 

mentmg with so senous a matter kLuS 1 *a 

as lubrication •- ■ wwai a a 

in—Kw An 

To illustrate the complexity of . <*** ■*«> 

... r J Ue—*S* SHEER E An. An W fr« 

the orobiem ^ ^ a vr a a* a«. An. w am 

Ciic I'UUH.IU M.'to- A Art Art An AwKh A Art A Art. 

, _ _ Hmrmtm A A A A>t A Art. A An A Aaa 

The Vacuum Oil Company ^IS: 

manufactures about 350 different a a 

oils Each 18 an excellent oil for S£- “ ' 5 & i fc i £ i £ i 5 

(■ cy*> A A 

its purpose * » » .»»**" A w 

But the thick, black oil which *.J2" n TSS.IfSl^tt » » * * 
is required for the c)linders of a f ,r<} 

railroad locomotive, where carbon £ a* ArtiAn:iArt |An {akIaiu A HnA 

is not a factor, or the thin, licht a« Arc An a« a^ U a« w 

oil needed for the lubrication of a " Uy” * i A a ■ v.r 

sewing machine would cadi be P 7’W> ( AnArtAt^ A A A * 
entirely unfit for an automobile 4*? *« ** ** *~ A ** '■ 

4 (ucH) A A 

motor r ^ rt — (|rr1) Art Art Art. Art Art Art Art Art Art Art 

... , HVwt* Arrow A A An- An An Art Artl Art. A Art. 

And oils suited to one auto V£^IE*?fe 

mobile motor are too often en- 

tirely unsuited to another a a ^/a a£ a An .a a« a'a«. 

4 _ A Art A Art A An. A An. A Art 

For 50 year* we have special- l c v - T7 ^ ^ # Art * 

ized in lubrication In our study A ^ “ A “’ 

of the automobile motor we have wL * ^ A d ^An ^ An ^a« a~u 

found that each make and model SSTk^w t ( ■ j V *a V * 

present* a distinct lubrication ^ * * •** ****** 

problem demanding scientific ^ A A i 

analysis SSSk**. v* TU'TYT 

The Lubncatlon chart at the 

right which represents our pro- Eimctric y*htd**~ r™ mot&r b«annM »nd 

t , enclosed chain* u*fl Uarsoy It Mobiloil A l ha 

iessional advice, has for a number AMI round for open cn«>m and difTeimliaU 
of years, been a standard guide 

to correct automobile lubrication “ r8 iw MotiWi Arctic for worm 

dme and ( ar^oj le Mobile 11 \ t r Imvel year 

You m*y b« Assured that the oil dnxe 

specified for your motor will give jou --—--— - «— 

reslly scienufic lubnottioa—jour great- __ 

wt pjotection against premature motor jiltlfiOlffa. 

noises, which means premature wear 

If your car is not listed at the right a 
copy of our complete Lubnciton Chart 
will be sent you on request 

In bujHn* Gargoyle Moblloils from your M ^ ^ 

dealer It la sefest to purchase in orlaitvil pack M ^ 

■fee. Look for tbc red Gargoyle on the con- l&JB I\1 ■ ^1 ■ 

Ulner, For lafonnatkm UnaJy address any IVI ■ ■ I II If II I 

Inquiry to our nearest of&ce. JLJL^^r JLA 

A grade for each type of motor 

VACUUM OIL COMPANY, Rochester, N Y, U S A 

Spoclallota In tha manufacture of high-grada lubrlcanta for 
•vorr class of machinery. Obtainable everywbera in the world 
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ElmvtHe Vmhtcto —ror motor beiHori snd 
encloted chain* u*fl Garooylt Mobiloil A * lha 
ticji round tor open cnaini and difTeimliaU 
iae i *ryo>le Mobiloil C thr ye.r Txaji d 
fieepnon i-r ruintrriuhncaitoH of pleasure 
era ne ( nrpoyle Mobiloll Arctic for worm 
dm c and ( arirei) le Mobile il \ t r itevel ^««r 
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(Courtudtii from pops 040) 
the evaluation of the weight! Is obtained by 
measuring the tangent* to the angle* of In 
cIlnatloD of the beam according to the prin 
dpi* Mt forth in United States Patent No 
0BO 528 The prem nt Invention makes It pna 
alble to read dlnctly and at any moment both 
the gross a tight and the net weight of the 
article without the necessity of knowing the 
w< lgbt of the tare or of making any cal 
culatloni 

uvimuno machineClam, 24i 

Virginia Are, Jersey City, N J This Inventor 
provides an engraving machine In which all 
lost motion la reduced to a minimum, where 
by work of better quality Is obtained In which 
machine there Is direct interaction between the 
•tylu* point and the needle point and which 
machine can be easily and quickly adapted 
to various classes of work 

HTIMP PULLING AND HANDLING Mi 
CHINE— O IXHIflirNB, Pm^me Win The 
Invention relate* particularly to a turntable 
construction forming part of a slump pulling 
and handling machine, the object being to pro 
vide an arrangement for directing the boom 
of a derrick In the macUlne together with 
actuating means capuhte of imparling nmv 
ment to the turntable at a plurality of point* 
thereof 

SHIP SCALE—J F*amk Searsport, Maine 
This Invention relate* particularly to a scale 
adapted for weighing a ship and thi cargo 
while In the ship It provides an arrangi ment 
whereby a correct weight msv ho secured of 
the load ma the same Is placed in the ship 



ship scAb« 

regardless of the position of the load and of 
the scale It provide* a scale with means for 
compensating for the pitching of the ship dur 
lng the loading so that a correct reading may 
he presented regardless of whether or not the 
ship is on an even keel It slso provides tf&t 
a correct reading may be provided upon the 
beam connected with the weights according 
to the degree of submergence of the plunger 
VALVE—W A Basts, 412 Congreu St 
Schenectady, N V This Invention provides a 
valve arranged to provide an effective closing 
of the valve and easy opening of the same 
and convenient replacing of the packing while 



talvm 


the valve Is closed To accomplish this uae 
1* made of a valvt casing having an inlet 
and outlet vnhe arranged within Mid casing 
and adapted to open and close the Inleta, a 
valve spindle mounted to turn in the casing 
sod having threads a nut screwing on said 
mrtw threads and links pivotally connecting 
said nut with said links, 

APPARATUS YOH TREATING ART1CI BB 
Oi GLA8HW \UK —I KsiimeLP Address 
W J Wsmbsugh care of Star Glass Co Star 
City W Vs The Invention relates more par 
tlcularly to an apparatus for treating lamp 
chimneys and similar articles requiring the 
heating of the edges tin mof the apparatus 
being of tbit type in whkb provision U made 
for glring the glass articles a revolving move 
ment on their own axes whereby to prevent 
collapsing of the edges whtn heated 

BCHOOI LOOM —-Fmxarm u I Bottr P 
O Box 617 Butte Mont The object of the 
Invention Is to provide a school loom more 
especially designed for use In schools to tench 
children the rudiments in the art of weaving 
and to permit the weaving of tubular fabrics 
single or double with flat fabrics two flat 
fabric* and the like In various colors and ms 
terials 

FABRIC CLAMpL-O J PfcitsTM care #f 
Kretsch A Prieeter 2ft Bleaoksr fit, New York, 
N Y Title Inventor provide# an apparatus 
for holding fa br|e while the Mine la being 
piled or otherwise operated upon provides an 


apparatus readily adjustable to piles of various 
thicknesses, and Insure* the operation of said 
apparatus on fabric irrespective of the thick 
ness of material or the number of piles norm 
lng the same 

MOTOR —Z A llariMior*, P O Box 581 
WHllstnn N D This Invention Is an lm* 
prnvitmnt In motors and the Invention has 
for its objirt the provision of mechanism In 
connection with the puppet valves of motors 
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for eliminating the imlse generally between the 
Upp<t and th« \«lvu during the operation of 
the vahe The improvement may be attnrhfd to 
existing engines without changing tile tnglnes 
themselves 

CAItRT UKTBR ATTACHMENT —E \\aLI>- 
MKiicit (.or J7tb Ave and 14th Ht. Gulfport 
Miss, An Important object of the Invention Is 
the provision of a regulating device especially 
adapted for use In connection with engine* 
haxlng self etarters, and operated from the 
driver a seat of a vehicle to close the Air Inlet 
for the carbureter In order to supply the same 
with more gasoline whereby the mixture Is 
made richer 

CARBURETER— B IT * BcHWiDT 17 E 
48th 8t, Minneapolis, Minn This Invention 
prevents the congelation of the gasoline end 
the sluggishness consequent thereon, provides 
a ngulator automatic In character for In 
creasing the fuel supply for an engine in pro¬ 
portion to the increased speed tbvpxjf pro¬ 
vides means for thoroughly mixing the fuel, 
the mixture being perfected In proportion to 
the supply thereof and provide* for quickly 
nnd readily dismantling the carbureter for rs- 
pair or cleaning 

BUTTON FEEDING MECHANISM — B 
Kotxovbkt 299 Broadway New York, N Y 
The Invention relate# to a feeding mechanism 
for feeding shot buttons and the like to an 
attaching mochanlsm such aa a staple form 
lng and driving device It provides effective 
means for picking up buttons In n hopper, ar 
ranglug them in a predetermined order and 
supplying them in auch order to a button 
feeding chute 

SHUTTER OPERATING ATTACHMENT 
FOR PHOTOGRAPHIC CAMERAS—H C 
Atwood Box 302, Nocona Tex The attach 
ment operates the shutter of the camera to 
which it 1* attached and giving the correct 
than of exposure The operator sets the at 
tachment to give the desired length of ex 
posure at a desired length of time thereby 
allowing him any specified length of time to 
place himself within the range of the camera 
and thus be a part of the object included 
within the range o^the camera when the ex 
posure Is made Tfce shutter operating device 
may be attached to any camera whose shutter 
Is operated by a thumb lever, such camera not 
bring already provided with such mean* of 
shutter operation 

POWER TRANSMISSION MECHANISM — 
A O Rot land Aurora Neh The mechanism 
1* designed to connect a wheel or whet I* to a 
■haft upon which the wheels are mounted for 
transmitting the rotation of the wheel or 
wheels to the shaft or that of the shaft to 
the wheel and wherein the arrangement la 
smh that the plane of the wheel or wheel* 
may he InUlned with respect to the axis of the 
shaft without Interfering with the driving con 
n< ctlun 

BUTTON ATTACHING MACHINE — B 
j Kotkovbky Address Rapid Button Attach 
lng Machine (o 299 Broadway New York, 
N Y This Invi ntlon has to deal more par 
tlcularly with Improvements in the mech 
anlsm for making ttu button attaching staple* 
and driving the same afttr a button la applied 
to the wire blank from which the staple la 
formed. Th* Invention improves and slmplfles 
button-attaching machine of tho type disclosed 
In Letters Patent Numbor 1 134 078 formerly 
granted to Mr Kotkovsky 

TENSION CONTROI —M. C Hatton, Up¬ 
land Cel ThU Improvement nfers to tension 
devices for controlling tho winding or unwind¬ 
ing of tbroad from reels or bobbins, whortby 
the thread on the reel will not become slack 
and will not tangle Tho device la automatic 
in Its action and starts the rotation of the reel 
carrier when the thread begins to wind or 
unwind from the reel 

BUTTON EDGE GRINDING MACHINE.— 
p F Dmiu and A Peyk address Holub 
Duaha Co, 1797 1st Av#,, New York N Y 
ThU Invention relates to a machine for shap¬ 
ing and finishing the edges of pearl, sb*U and 
other buttons. It provides a machine of this 
character by which the edge* of buttons css 
be ground or cit la tariou* designs la a 
quick, simple and ftectlve manner 


RAILROAD 8PIU.—J Hama) LA, TU 
Hammond Av#„ Superior, WU. The Inven¬ 
tion provides aa sn oho ring device adapted to 
be automatically operated to embed ltsrif in 
a railroad tie and to be locked to the spike 



RAILROAD SPIKE 

when the latter I* driven into the tin It 
provides a latch pivoted to the anchoring de¬ 
vice and operated when said device 1* sctu 
a ted to engage the head of the spike to se 
enrely lock the parts together 

BfrAlU H LIGHT ATTACHMENT FOB LO 
( OMOT1 VLB —J H ARPabtuand lloolton 
Malm The searchlight U preferably placed 
on top of th# locomotive or car and provided 
with means whereby the light will he auto 
matlcmily tilted to direct the light rays up¬ 
wardly at ear angle corresponding with the 
direction of tra^l of the locomotive or car 
end vertically when the locomotive or car Is 
standing stilL whereby, st night accidents at 
crossing* and collisions between trains or cars 
will be minimised 

RAILWAY G\TE —J E Fimjg, Bradley 
vlllo Mo This Improvement provides a safety 
device for the crossing which may be so 
operated on the approach of s train that the 
crossing cannot be used. It provides a device 



sail way oats. 

in which a safety device le provided for ob¬ 
structing the roadway so that the user of the 
crossing cannot cros* the track but which 
will permit him to pan the obstruction If by 
chance he should be on the track 

LIGHT 8HIKLP—E F DgWirr, 9 1st St 
Troy N Y This Invention rsUtea to light 
shield* of a kind suitable for general use and 
also for light ableldi especially adapted for 
u#e upon street can and In various other MmU 
of railway vehicles. It may be used to ad 
vantage In carriages, boats automobiles, and 
tbe like The lamp is provided with a me¬ 
tallic shield which serves as a reflector for the 
light aud also for directing diffused light 
along a somewhat restricted path 

AMrSEM^^^APFARAYTS^B Hiss 
care of Kersebner 1717 Lexington Ave New 
York N i In this Instance use Is made />f 
an nndulatlog track, a truck mounted thereon 
and supporting a circular box open at th# 
top and a passenger car body mounted to 
travel froely In tbe said circular box by Its 
own weight and In a direction according to 
the Inclination of th« truck on the said in 
dulatlng track 

rsitslslij t* VskkUs 

WAGON BRAKE —HL G Doland, Btarks- 
boro, Vt ThU Invention reUtes to a wagon 
brake In which the brake U automatically ap¬ 
plied by the backing of tbe draft animals ■■ 
shown In United gtates Letters Patent Num 
here 944,080 and 980 070 formerly granted to 
Mr Doland The Invention has for Its object 
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Ooupifd ufcv«o eg to, t 
a slow or' test drtrs.* 
wheel which may to i ___ ^ 
duront mMd> « m*r 
Mutuum* Dime* ion >mxn<<MMlwi 
AKD THB UKH.—U HMUk, uEtm 

R XJadtr, Dtrkm, Cool,, Wi» laftMqrtltaMfc 
relit™ to stMrtaft dortew tor wtHlA to o# 
the like, aud has putitoUt rMM to means 
to prsvent upaeeossary and undesirable lost 
motion and freedom of movement or tho steer¬ 
ing post under tho Inflnenos Of natural road¬ 
way tendencies to oause vibration of tho steer¬ 
ing mechanism from the wheels 
SANDING DEVICE FOR AUTOMOBILE* — 
C. L Lincoln, 2823 Clarendon Rond, Brook¬ 
lyn, N Y, ft Y Tbe Improvement provides 
a sanding device for automobile* and similar 
vehicles end arranged to permit the driver 
of the automobile to control tbe discharge 
of th# samo or other dry, non packing material, 
either in a Urge quantity at the peripheral 
face of the drive wheel and the roadway, or 
In gradually lesser quantities on the roadway 
In front of the drive wheel 


FAN ATTACHMENT—C B. Oosa, 1314 N 
(had Ban Angelo, Tex ThU Invention pro¬ 
vides auxiliary fan blades attachable to a 
fan having permanent blade* whereby to In 
crease th* fan surface by attaching the 
auxiliary budes or reducing th* fan surface 
to Its norma) area by detaching the auxiliary 
blades. It U more particularly intended for 
use In connection with tbe fan employed on 
tbe Ford car 

SHOCK ABBORBEB.—G W COOPSI, ad 
dress H 8 Johnston Attorney, Perry Ofcla. 
One of the principal objects of the invention 
Is to provide a device adapted to take up and 
absorb shocks and rebounds Imparted to th* 
springs of a vehicle and to enbdu# and control 
the side sway of the springs, thus casing and 
cushioning the motion of tbe vehicle and add 
lng greatly to the comfort of Its passengers* 

NFRING WHEEL.*—J C Koch, Tower City, 
N D An object of this Improvement la to 
provide a spring wheel in which the felly Is 
reslUtntly connected with the bub in such a 
manner that th# springs of the wheel will yield 
to a partui turning of the felly relative to tbe 
hui>, and thereby absorb the shock of a sudden 
■top 6r start. 

SPRING WHEEL. —O W Bmith Carroll¬ 
ton, Ky ThU invention relates particularly 
to spring wheels, and provides a construction 
of spring wheel by which all Uteral strains 
as well as tbe torqtt# of movement may be 
taken up without danger of displacing the 
part* or creating undue friction in the opera 
tlon thereof 

TRACTOR WHEEL.—M 8 R»Y Sorrento, 
La The Invention has for Its object the pro¬ 
vision of a wheel adapted for nee with traction 
engines mowing and <W*pJog machines and 
vehicles of like character which operate on 
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plowed ground, woods or other soft land when 
a maximum pul) with a minimum Wright la 
drtlred, and which applies power to or derive* 
power from the point of engagement with tbe 
ground. 

VALVE CONTROLLING DEVICE FOR 
TANKS-—J F Gkiaqhtt, car* of F R. R., 
ftth and nendersoa ftfe, Jersey City* N J 
ThU valve in more«eapecUUy designed for use 
on automobiles aud ether power vehicles and 
U arranged to control the Row of gtoottn* 
from tbs tank to th* carbureter ao w to 
rupt the fhUply of fuel to the Internal com¬ 
bustion anffifte of tfcq vehicle, with a view to 
prevent unauthorised persons from rowing 
away with th* vehicle 9 


to Improve, In various particulars, brakes of 
the class referred to whereby to increase t4e 
reliability of tbs brake device* and their oper¬ 
ating means and to provide a wide range of 
adjustment to tb« various operative element* 
and provide for conve ni ence of adjustment and 
increased strength. 

VARIABLE LIGHTING DEVICE FOE 
VEHICLES —A. R. Cow in, 916 Napier Av*., 
Richmond HUi, L. 1, N#W York, N Y The 
object her* is to provide a lighting device 
for automobile* and other rata tries and its 
ranged to permit th* driver to win it aa a 
•trimg headlight, a dimmed headlight os a 
side tight for tthmtinatla« signs anti other 
object* at th* ride* of «t* roadway, 
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Stanley Improved 
Leveling Stands 

A Stanley Level Stand need » corauctwa 
with e wood or noo level, end e peir of level 
dfhte will be found m raeny ceeee e very 
•etkfectory end hexpaum substitute for 
the more expendvt surveyor*' instrument*. 

By it* uee one cen readily determine levels 
from t yivea point to one et e <fistance such 
*» locating or eettinp the profile* for founde- 
t»c work, Ascertaining the proper grade* for 
drams, ditches, etc. 

It cen be pieced on e stake or crow-ber 
end edjusted to e horizontal position even 
though the stake or arow-faer mey not bo 
nuctly perpendicular 
A thoroughly practical tool 
Price of Stand with e 12 inch metal level 
and e pair of level sights—$4.50. 

Pnce of Stand only— adapted for either 
Wood or metal level -*42*00* 

Send for special circular 

Stanley Rule, & Level Co. 

Hew Britain* Conn. U.S.A* 
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wet range being given by seapJanee 
through wirfile**. 

But eeaplanea cannot yet—on account 
of their ahort rod Inn of action—crtiUie 
with a fleet out to Nea, it la true that 
they might be carried on raothenflilpa, but 
In thiB caw their mo\ omenta will lie de¬ 
pendant on their floating ha sea, whereas 
Zeppelin* may cover 1,000 nautical mile* 
independently The advantage then lie* 
obviously with the alrubtp, the more bo 
as the latter might *ix>t, the guns while 
rcmalulng statlonar> and send, as well hn 
receive, wireless messages—things a sea 
plane (annot do 

The British Admiralty seem* to have 
at last awakened to the realisation that 
Zeppelins constitute excellent lunnl scouts 
and that a lack of them places a fleet In 
an appreciable handicap against an enemy 
possessing such airships This view was 
frankly voiced by Mr Balfour, First Lord 
of the Admiralty, In the House of 
Common*. 

** It U extromely desirable that we 
should have lighter than air machines in 
order to supplement the efforts of our 
fleet by machines which, in many respects 
and in favorable weather, are far more 
effective than the swiftest destroyer or 
the most powerful cruiser Therefore we 
have done and are doing our beat to de 
develop lighter than air machines M 

These words are parth ularly Interesting 
In view of a report which reached here 
last November, stating that Great Britain 
contemplated building 50 Zeppelins and 
other airship* within two years, where 
after sufficient vowels would be laid down 
each year to Insure complete mastery of 
the air Provided this report is true, it 
will be Interesting to watch the develop¬ 
ment of Great Britain's bid for aerial 
supremacy—and Germany’s answer 


A Novel Device for Making Deviation 
Teats or Surveys in Deep Drill Holes 

(Concluded /rom pop c 042) 

well defined image of the cross hairs pro 
Jected onto the disk of photographic paper 
at the other end of the tube by meau* of 
the objective lens, interposed at the proper 
focal distance between the crosshair* 
and the )wper It Is then merely a matter 
of analytic geometry to calculate the pr< 
else amount and direction of both dip and 
strike. 

In plotting the points at which the 
reading* are taken, It is assumed that the 
curvature of the hole Is uniform between 
readings, and the coordinated distances 
a* indicated on the paper disks from cen 
ter of cross hairs to vertical and horl 
xontal diameters are considered as tangent 
offset* to the axis of the hole 

It Is claimed that this instrument is 
well adapted for use in Inclined hole* 
ns well as vertical ones, and as the gen 
eral design Is on the longitudinal plan, it 
Is equally available tor holes of small 
diameter It Is capable of a high degree 
of accuracy, because the methods by which 
the plottings are derived provide* good 
geometrical leverage It la Independent 
of magnetic influences, and holds its ad 
Justment verv well, being quite rugged In 
all Its parts It is well adapted to being 
lowered into the hole on a cable, except 
when there Is great pressure of water in 
the bole, or when the hole i* nearly horl 
xontal or actunll} pointing upward For 
such cases the form Is modified The 
battery 1* placed within the tube together 
with an automatic circuit maker and 
breaker which renders the apparatus en 
tirely self-contained and the instrument 
i* then screwed to the drill rod*. 

fjflmfnatfaitf Rafrotd Accident* Arte* 
ing from Faulty Switches 

< Conciuded from page 042) 

The line* of construction of the new 
switch are simple. Four full rails from 
12 to 20 feet In length, according to the 
length of lead required, are arranged in 
two pair*. A train approaching for the 
main line is received on one rail of each 
pair and guided on to the regular main 
line rails* A train approaching for the 
aiding is received on the other rail* of 
each pair and guided on to the regular 
tiding rails, Th* heel of the switch Is 
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[OODWEAR 

TRUCK TIRES 


More Than 98 % 
Made Good 

F ROM April 1st, 1915, until April 1st, 
1916, the Goodyear S-V was offered to 
the truck tire buyers of America on a “make¬ 
good” basis 

It was guaranteed to give a lower cost per mile 
than any other truck tire on an opposite 
wheel of the same truck If the S-V failed 
—its cost was to be refunded 

In spite of the fact that the tires would be 
subjected to various forms of abuse, we were 
certain that they would prove superior to 
any and every other truck tire in the 
market 

At the end of the test year of all the thousands 
of Goodyear S-V’s sold on this basis more 
than 98% made good 

They had been tested against practically every 
known make of solid truck tire in the coun¬ 
try—and more than 98% made good 

Isn’t that pretty conclusive evidence that the 
Goodyear S-V assures truck tire buyers the 
characteristic Goodyear result—better ser¬ 
vice, longer mileage, and lower cost? 

The nearest Goodyear Branch will be glad to 
submit to you the facts, figures and actual 
service records 

The Goodyear Tire * Rubber Co , Akron, Ohio 
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Forty-one Years of Telephone Progress 


The faint musical sound of a 
plucked spring was electrically 
earned from one room to an¬ 
other and recognized on June 2, 
1875. That sound was the birth- 
cry of the telephone. 

The original instrument-—the 
very first telephone in the 
world—is shown in tho picture 
above. 

From this now-historifc instru¬ 
ment has been developed an art 
of profound importance in the 
world's civilization* 

At this anniversary time* the 
Bell System looks back on forty- 
one years of scientific achieve¬ 
ment and economic progress* 
and gives this account of its 
stewardship: 


It has provided a system of 
communication adequate to pub¬ 
lic needs and sufficiently in ad¬ 
vance of existing conditions to 
meet all private demands or 
national emergencies. 

It has made the telephone the 
most economical servant of tho 
people for social and commer¬ 
cial intercourse. 

It has organized an operating 
staff loyal to public interests ana 
ideals; and by its policy of serv¬ 
ice it has won the appreciation 
and good will of the people. 

With these things in mind* 
the Bell System looks forward 
with confidence to a future of 
greater opportunity and greater 
achievement 


Axed in alignment with the rails of main* 
lias and siding. The toe of the switch 
moves right or left 4% Inches to slign f 
the main line approach rails with either 
the main line switch rails or the siding 
switch rails. A main Une train travels 
directly forward on a full rail. A siding 
train merely takes a curve on a full rail 
without the slightest Irregularity in the 
trackage 

In the electrically operated switch in 
vented by Mr Call the movement of tha 
awitrit Is effected sol el \ by the action of 
a motor of either S or 5 horse-power, a© 
lording to the speed of movement required 
by truffle condition* In Instances where 
the electric curreut falls or in similai 
emergencies tho swift h can be thrown bj 
ha ml The control of the motor is vested 
In the regular track curreut, either direct 
or alternating, an In present use The 
engine carries an Insulated shoe connected 
with a push button in the engine cab, tht 
other terminal of the push button being 
connected to the frame of the loeomotlvt 
which In turn makes contact with the 
regular rails through the wheels Ap 
proachlug the Nwltch at ordinnrv speed 
rhe engineer, If under orders to take tht 
siding, depresses the button just as he 1* 
jmsslng over a short length of rail that 
is placed In the middle of the track and 
on which presses the Insulated shoe Tills 
auxiliary rah may be located at anj suit 
able distance from the switch In the dire© 
tlon of approaih The depressing of the 
button cause* the Uriult between auxlll 
ary rail and usual rails to be closed which 
starts the motor and throws the switch 
At the name time the signal 1* set auto 
matleally If either the engineer the 
contact the current or the motor falls to 
oj>erate, the signal burs th< way If the 
engineer disregards the signal he con 
Hnucs on the main line In which case 
he must back up and oi*»rute the switch 
by hand In order to take the siding 

Whi n the train has ionised into the aid 
ing a di«tnnce sufficient to allow Its cars 
to clear am train on the main line the 
last wheels pass out of an electric block 
and the current, ceasing to pass through 
the wheels which offer a path of low rests 
tanee, must pass through Its normal course 
of far higher resistance, which sots the 
motor In motion once more and returns 
the switch to Its normal or main Une 
position While the train I* passing from 
the contact rail to the end of the block 
in the siding the switch Is rigidly fixed In 
Its position. 

As the train emerges from the siding 
to the main line, the first wheels enter 
the electric block again and the switch 
Is operated to side line position ouce more 
from which It returns when the last 
wheels hme passed out of the other end 
of the electric block. Right here It is 
well to mention a remarkable feature of 
tht switch should the current fall so 
that the switch is not automatically set 
to side Hno position to allow the train 
to pass on to the main line the train can 
still trnll through the switch jvhen It la 
set tn the wrong position without dam 
age to the switch or danger to subsequent 
traffic 

The fundamental feature of th© new 
switch rests in the heavy steel bed plates 
on which the four rails of the switch are 
laid Heavy steel studs as pivots fix each' 
pair to the plates at the heel and the 
whole play of the switch Is on these plates 
attaining a certainty of operation and a 
resistance to traffic impact and torsion 
that is said to be superior to that of the 
regular rails. The creeping of the ateel 
due to traffic or temperature, which 
hitherto has been an absolute barrier to 
any type of full rail switch. Is claimed 
to be completely offset The inventor 
estimates the saving effected by the switch 
over the conventional type* at upward of 
30 per cent Old type switches may be 
replaced singly without affecting in any 
way any other switch or frog on the 
track layout 
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do an amount of weak worth while., 
Rolls differ greatly in their pobesive 
properties and the amount wortf 
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Qas t Qm bo line mad OH Engines 

D> GARDNER D FI8CO\ Mt Re¬ 
used enlanod tnd brought up to dnto by 
VICTOR W PAGF, MF Cloth 

A 40 pifNi 43 j Illustrations 2 ‘okiing 
plain Prine 92 50 

V Tho now revised nnd enlarged edition i" ft 
cnmplatn. prartireil and up-to-daic work and 
trento exhaustively on thr design construction 
Ami pnintio*l application of alt forme of gnu. 
gasoline kerosene end mule petroleum-mi 
memos. Tht- elements of internal cumbusllnn 
engineering aw* cle»ri\ defined end all auxiliary 
*\ stems, such as lubrication cmrburetinn and 
ignition arc minutelt described It oooeidi r* 
tho thnon. and mftnaptt'iu* at of all forma of mo¬ 
tors for stationary and murine work autoino- 
bilee, aeroplanes and m»tnrr\ rlc including alao 
producer gna and Its production. 


Compressed Air 

Its Production l ms and Applications, By 
GARDNh It l) HIHCO\ MF 
( loth 605 pages MO illustration*, Price 
•A 00 

K mis is the moat complete book op the subject 
of compressed air and its application* that ha* 
ever been published, and coven, almost every 
pliaee of tho subject that one can think of Taken 
aa a whole it ma> be *alled an encyclopedia of 
oompmwrlHir It is written by an expert who 
ho* dealt with the subject in a comprehensive 
manner no phase if it being omitted. 


Qms Engines mnd Producer* 
Qms Plants 


BvR F 
J14 pa 


MATHOT ME 
152 illustrations. 


•fcS*,. 


Cloth 

50 


1 A practical guide for the gaa engine deslgnir 
user and engineer in the const ruction, selection 
purcham Installation, operation and main ten¬ 
ant* of lu engine* .Every pan of the gas en 
gii>e ia deeoribed In detail tersely clearly and 
with a thorough understanding of thu require¬ 
ments of the mechanic. 


Mechanics! Movements, 

Powers mnd Devices 

By GARDNER D HIHCoX ME. 9*. 
Gloth -W9 page*, 1810 illustration*. Prloe 
92 00 

If Thla la a collection of 1810 illustrations of dif 
ft rent mechanical movrrosnts, accompanied hv 
appropriate doecriptiie text It i* practically a 
dictionary of mechanical movements, powers de¬ 
lict's and appliances and contain* an illustrated 
description of the greatest variety of mechanical 
movement* published In any language Near!) 
the whole range of the practical and Inventive 
Held is oo^erod in this work 

Mechanics! Appliances , 
Mechanics! Movements mnd 
Novelties of Construction 

By GARDNER D Ht'tCOX M F 6 
rloth 386 page* 992 iUuatmtkma. Prim 
92 00 . 

1 TUa book while complete in itself is in fact 
a supplement to the preceding volume Cnliks 
the first volume which ia more elemenfar} In 
character this \olume contains illustrations and 
dceoripUona of many combination# of motion and 
of mechanical devices and appliance* found in 
different lines of machinery Each device is 
Illustrated by a line drawing with a complete de¬ 
scription showing lu working parts and operation, 
Special Ol<* —These two volumes sail separ¬ 
ately for 92 50 each, but when both are ordered 
at one time we send thorn postpaid to any ad¬ 
dress in the we rid for 94-00 

Qms Engine Construction 

By HENRY V A. PARH* 11 and ARTHUR 
J WEED fiV 91 * Cloth 304 pagre 145 
illustration*. Price 92 50 
1 In this volume the principle* of operatic© of 
gas engines are clear)v and simply explained and 
then the« * ' * 


w ACUllU l_ __ __ 

engine ia taken up iMp bv step showing in detail 
the making of a gas engine. The making oi tha 
patterns, tha finishing up and fitting of the cast¬ 
ing* and tha predion of the engine are fully da* 
scribed 
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After the War 
Where Will 
Yon Sell? 

The end of the war will 
mean redoubled sales ef¬ 
forts in many lines. 

Where will you direct 
those efforts? What ef¬ 
forts will you make? 

Business preparedness for 
continued American pros¬ 
perity will be one of the 
big questions before the 
first World’s Salesman¬ 
ship Congress at Detroit 
in July. 

Better Salesmanship will 
fortify American indus¬ 
try Better salesmanship 
will come out of this con¬ 
gress. The two are linked 
inseparably 

Salesmen, sales managers, 
heads of big businesses 
will gather for personal 
contact, interchange of 
ideas, formulation of 
practical plans to keep 
business where it is by 
better, more intensive 
salesmanship. You are 
welcome 

Isn’t this worth your 
time and expense for five' 
days? 

t - 

«. World’s Salesmanship 
Congress 

DdroilSjuly 9-1J 
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to iyir i ti a gtaglw Flowchart vttt 
vai* wkhta wldr limit* In an old Htar 
U*h ttat mad* In fiv* different aolli with 
a ehare tiiffiiog a furrow 5 inches deep 
by 0 Inches wMe, the average draft re¬ 
paired Was as follows i Loamy sand, 227 
pounds; sandy loam, 200 pounds, moory 
Soil, 280 pounds j strong loam, 440 pounds, 
bine clay, 601 pounds. The situation may 
be summed np by saying that for ordinary 
widths and depths of plowing the draft 
per square Inch of cross section ranges 
from a minimum of three pounds in sandy 
soil to 10 or 10 pounds In turning the sod 
of the virgin prairie. The average tractor 
will not deliver more than 60 per cent of 
Us brake-horse-power at the drawbar In 
a remodeled truck, unless the driving 
system were carefully rebuilt and proper 
| tloned to obtain low speed and permit the 
! engine to run at Its most efficient speed, 
"the proportion would not be as high as 
this. An engine that would deliver 40 
horse-power under the belt might not de¬ 
liver more than 10 horse-power In drawbar 
pull The drawbar pull may be easily de- 
1 termlned by a simple de\ Ice known as a 
i traction dynamometer, which is nothing 
more than a powerful spring balance 
which Is attached to an Immovable object 
at one end and to the truck to be tested 
at the other The writer would not advise 
the owner of a motor truck to go to the 
expense of changing this to a traction 
engine unless the proper facilities for do¬ 
ing the work economically nre at hand 
On the other hand, the truck may be used 
for hauling all types of vohlcles and farm 
appliances requiring but little draft with 
| out making any material change®. The 
| amount of hauling the track tractor can 
do depends entirely upon the drawbar 
pull and the condition of the road surface 
over which the load Is to be drawn A 
drawbar pull of 10 horse-power would 
be equivalent to 1#T0 pounds at a speed 
of 2 miles per hour 

PER. writes Can you give me any 
Information relative to the process of 
making a rubber filling for tires In which 
gas Is Included under pressure? Is there 
any simple device for testing life, reslli 
ency, etc., of solid rubber tires? 

Answer The substance you refer to Is 
of German derivation and la offered as a 
substitute for air in tires It Is called 
M foam rubber * or M sponge rubber M and 
Is very similar In structure to the sponge 
rubber erasers used by artists and drafts¬ 
men. It la produced by heating the mw 
rubber in a steel container and when the 
rubber is soft and sticky, nitrogen Is ad 
mltted to the oontalner under a pressure 
of about 6,000 pounds to the square Inch 
The gas is admitted at an Intermediate 
temperature and at this high pressure a 
large percentage of it Is absorbed by the 
rubber The heating process Is continued 
until the robber is vulcanised and after 
vulcanisation Is accomplished the pros 
sure Is partially released and the nitrogen 
returns to Its gaseous condition and when 
It reaches Its free state It Is capsuled and 
Imprisoned in millions of minute rubber 
blisters, the pressure remaining from 126 
to 100 pounds per square loch The 
original amount of rubber Is swelled to 
five times Its former volume and the suit- 
stance Is pressed directly Into the tire cas¬ 
ing Machines have been designed for 
testing the hardness of robber, these in 
dieating tike various degrees of hardness tu 
terns of resistance to depression of a plane 
rubber surface by a standard spring press¬ 
ing on a blunt pin. The elasticity in 
shown In terms of resistance to perms 
nent deformation or tearing The “ elas 
tometer " is adapted for testing the elas¬ 
tic qualities of the rat>bor while the 
“dnrotneter ” serves to try the hardness, 

F 4l EL writes Is there any test on 
record of cars having been driven success 
fully for any length of time without dif 
forenttal gear or with a solid shaft pass- 
tag through a live rear axle? 

Anrtctr Four or five years ago a raring 
car won g 606-mile race on the speedway 
At Indtaaapotts and was without a dif 
fsreathU. The FUth Avenue Coach Com 
'pear, of Hew tttk. has operated one of 
to Imm without a dlfltewmttal gear for 

Mattel *• nuttra bad 
teM 4 li» ad MJM 0 ata, 




HOTEL BALDWIN 

BEACH HAVEN, N. J 

Directly on the ocean, with unobstructed 
view of Sea or Bay from all room. Hie 
ideal modem hotel of the most^attraczivc 
and delightful resort along the New Jersey 
coast, Open all year Capacity for 400 
guests and combining a thoroughness of 
appointment with the highest degree of 
comfort Sea water in all baths, telephones 
hi rooms, etc. 700 feet of high, broad 
porches surround the hotel NfcW WIS¬ 
TARIA GARDEN AND GRILL, music, 
dancing, frequent social features, tea da ti¬ 
tan tt Tennis and outdoor sports, finest 
fishing, sailing and bathing Garage. Table 
supplied direct from nearby farms and 
dainea. Literature, auto maps and terms 
upon request. Reached vU C R R of N J 
Ownership management. W, Mere* Baird. 


The Yale-Har- 
vard boat race is 
the occasion of 
many a romance. 

One of them—a bit 
more unusual than 
most—Is delight¬ 
fully told in “A 
Point of Etiquette”, 
by William Almon Wolff, 
in the June 24th Issue of 


Collieri 

TRI NATIONAL WEEKLY 

416 Wtst 13th Strsst, New York 



Ohio Mechanics Institute 

(Institute of Applied Arts) 

Thorough Instruction end practice! shop work In 
Mec h a n ics. Electricity Architecture Industrial Art 
nod Design, Chemistry, General Science Lithographic 
Art, Printing Houscmud Arts am Science* Applied 
Art Trades—Machine Work ( ablnct and Pattern 
Hairing. Art Gorging Interior Decorating Plastic 
Work- Special Department for Teachers Superior 
Laboratory and Shop finnlpmeot. Our Graduates in 
yMt demand at good wanes. 

Full Catalogue I mailed on application. 

JOHN L, SHEARER, Praa., Ctocinoari. 
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He Invented the 
Periscope—a Fortune 
was His—Then 


M organ robfrtson proved 

that truth was far Btianger 
than fiction when he wrote for 
the Saturday Fvemng Post the story 
of hia own life No story-teller, for 
instance, has ever written a romance 
of industry that compares with Rob¬ 
ertson's experiences in inventing the 
periscope 

Robertson had gone to visit a naval 
officer, to secure material for a sea 
story The officer took him on board 


a submarine 

Let the sailor-author 
continue the story 

“While in the lower 
part of the little boat the 
lieutenant in command 
showed me all its work¬ 
ings It was a great thy 
for me 

“ ‘The one thing we 
need,* he said as wc came 
up, ‘is an apparatus by 
which we can see what 
is going on above with¬ 
out having to rise ' 

“ ‘In other words/ I 
added, ‘if you could look 
into a glass down below, 
and, by a senes of reflec¬ 
tions, be able to view the 
surrounding surface of 
the water above, it would 
make the submarine the 
most powerful of war¬ 
ships 9 

“ ‘ Exactly ’ 

“ ‘Then I am going to 
invent 11 / I declared, and I left him, 
knowing absolutely that it could be 
done 

“At that very moment, though I did not 
know n f a I reach man, seated at his de*k m 
Pans was innocently deviking a fantastic yarn 
that u as destined to deal me a crushing blow— 
from 1 vim.l 1 1 never rmnered 


MAKING A DREAM 
COME TRUE 

You think thl* itory tragic 
RoWtwn a HU was fulT of 
*uch traradlM Though h« 
WTOta atorlaa that mituiiw* 
Hka Metropolitan, Saturday 
Evening Poat, Harpar a, ate . 

*oe*pt*d ha dlad 
pw, and laft his frail littla 
wlfa without an Incoma It 
waa thaaa facts that lad to 
tha Matropolltan-McClura 
movamant fco gain him rec¬ 
ognition and reward 

HU daalra, whan dying, 
waa that thaaalaof his hooka 
would permit his d wot ad 
Jflf* to Hva without want 
Will tha Amarlcan public 
pant him hU last wish) 
That’a what wa propoaa to 
find out YOU a ns war YES 
whan you sand in your ordar 
for this naw four voluma 
adition of Morgan Robart- 
•on s Works, tofsthar with 
you* subaorlptlon to Matro- 
politsnaiHl McClure • Mua- 
F*™ p*y for tha 

hooka WE will pay tha car- 
Hoge charge* on them WE 
will pay Mrs Robartson a 
generous royalty—if you will 
pay for tha maaaslnaa laas 
than thay would coat you at 
tha nawsstands and y^u 
may pay for your subaerlp- 
tiona In aaay monthly per¬ 


mit a a* at the expiration of a year of 
experimenting I suddenly discovcrd that in 
addition to other lenses, a cone-ahapcd 
glass plated in the end of the tube would do 
the trick of refracting the light rays as I 
wanted them I was beside mvsclf with joy 
Working night and day I amckly rigged out 
a model, and—imagine my delight, it 
I had solved the problem 1 I 
the periscope! 

M J sat across the desk from the lieutenant 
as he unrolled my blue-pnnta, and I shall 
never forget the expression m his eyes as he 
looked at the first une 

“ ‘You’ve got it’’ he declared exultantly 
*Thc cone-shaped tip solves 
the problem I congratulate 


ht, it worked! 
had invented 


you 

“I told him I had applied 
for a patent 

“"Hie lieutenant suggested to 
me that if I could live on fifty 
dollars a week his company 
would put me on the payroll 
so that I might continue my 
experiments 

11 w as in the midst of these 
happy ^momenta that the blow 


And this bring* me back 
to the Frenchman and hia yarn 
“ 1 he lawyers notified me 
that the United States Govern¬ 
ment had refused to grant me 
a patent on the periscope be 
cause a story had been pub¬ 
lished, prior to my application, 
in a French magazine, which 
had described fantastically the 
possibilities of an instrument 
similar to the one I had inven¬ 
ted 

“My hopes were blasted 
Understand, this frenchman 
did not attempt an invention 
He merely wrote tliat it wm 
possible 

4 My beloved periscope wu 
now public property, and any 
body had the right to proceed 
with 11 s development Though the submarine 
boat people had treated me generously, my de¬ 
vices werr no longer needed I wasout of a job 
Really I b< heve it was the saddest momcmt 
of my life when 1 went back to the type¬ 
writer and began to lay out a story Ahead 
of me I saw the old grind, the weary rounds 
of the maga/me offices, the butcher, the 
grocer, the landlord, and the wolf!” 


THE FOUR BOOKS FREE 

M OW,AN ROKHVTSON’S b«t work, are 
voura for the a king—salt sea atones better 
than Kinlm^ s, ptrau stones that rival "1 reasurc 
lshiid, fascinating talca of Hypnotism, amazing 
studies of personality, atoms of men and women m 
curious situations, stones th it lift you out of your¬ 


self, stones that are enthusiastically praised by 
Irvin Cobb, Richard Harding Davis, Robert W 


f ntu*- 
The 


Chambers and others, marvelous, gripping^ 
inspired stories—nearly two score of them' 
books are vour* FRFF, If you wUK to pay *11 
at one* for th* magazines sand $3 75 For 
full leather binding, send $5 7S Magazine* may 
bo sent to different addresses If you are a 
subscriber to aay of the magazuio* your ^ 

subscription will be extended ^ 
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raapaotivalr, which waa greater than tfct 
tire life approximate!/ 11*000 write* 
which la the average on tbeee tmaaea ti 
is said that there la leas skidding when 
braking on a solid axle than on the split 
type with differential gearing between 
the two wheels. A prominent axle maker 
Uaa also been experimenting with Its 
stock product from which the differential 
gears have been removed and satisfac¬ 
tory results were obtained after stronger 
axle drive-shafts were made to compen 
sate for the Increased stresses In that 
form of axle While there ts consider¬ 
able discussion pro and cou the writer 
docs not believe that tests have been oar 
rled far enough to demonstrate that the 
differential can be entirely eliminated 
under all conditions of motor car opora 
tion with the same degree of success. 


NOTES AND QUERIES 

Kindly keep your qurrlM on separate sheets 
of I*UMjr whtn cor re* ponding about such mat* 
tew as patents subscriptions books, etc This 
will greatly faililtate answering your qum 
tlons ns In many cssom they have to l>e re¬ 
ferred to experts The full name and artdrwa 
flhoulri be given on every sheet No attention 
will tw paid to unsigned queries Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 

(14107) W B H asks Please tell me 

In the columns of your paper the normal tem 
perature of small fish, such as gold fish I 
have been told that a fish U as cold as the 
water tb« y rest In A Fishes are (Issued Un 
xodlogy with the cold blooded animals, the 
temperature of whose blood Is either that of 
the surrounding medium or very little above it, 

(14108) F B A asks Can you paper 

explain a very curious experience I had In a 
hotel fire here recently? It was a thn*e-story 
building, the rooms were all sheathed with 
North Carolina pine The roof had fallen In 
and th* two upper stories were all nblaxo I 
entered the billiard room on tbc first floor and 
the outside walls were all ablaxe, the flames 
Hiumed to be sucked through the sheathing 
by a powerful draft, not a blase or particle 
of smoke coming Into the room I unhung a { 
picture 2 feet from tbc biasing wall No heat, 
smell of heat, or smoke, was noticeable any 
where In th* room It seems to me to ho a 
very unusual occurrence There was not n 
particle of sir stirring *t the time of tha Are 
7 SO A M A The fact that the billiard room 
In the fire about which you write was free from 
Are and smoke was probably due to the out 
ward draft of air canned by the burning of the 
wall* of the building from the outside Had 
the Ore been on the Inside, the draft of air 
would have hcen Inward and there would have 
been smoke In the room 

(14109) M D Catton askn I have been 

Informed that several telegraph message* could 
lx* aent over the same wire to the same place 
at the same time but from different stations 
perhaps. Could you kindly give me informa 
tlon as to the old Quad as they called It, 
with two men at each end of the wire, one 
sending and the other ono receiving respec 
tlvcly also Inform me as to the truth of the 
first statement? A You are correctly Informed 
that several messages may he sent over one 
wire at the same time In duplex systems one 
message Is sent each wny over one wire, and 
in the quadruples system two messages can 
be sent In each direction at the wtmo time 
Then beyond quadruple* telegraphy la the 
Phantoplex, a system which permits an addl 
ttonal transmission of signal* over a wire that 
1* at the umo time being operated as a single, 
duplexed or quadruploxed circuit without Jo 
terfercuce between the two modes of signaling 
You wlU And thew systems described In lie 
Nichols * American Telegraph Practice, price 
♦4 We shall be pleased to receive your order 
for a copy 

(14110) G W Q asks 1 To decide a 
controversy as to bow flab absorb the oxygen 
from water through the gills Is this done and 
the element changed chemically In same man 
ner as air Is handled In the human or animal 
lungs? Is oxygen taken from the water In the 
process and Is It returned by agitating tbs wa 
ter In any manner whatsoever? Aa Well 
known, water la practically Incompressible, U 
it possible for the smallest quantity «f air to 
remain In water air to be forced In, or con 
tended, “ all water has minute particles of air 
always present”? A All natural water has 
air dissolved In It in sufficient quantity for tbs 
use of all aqustlc animals and plants. These 
taka the oxygen from the dissolved air and 
use It as we use oxygen from the air, This 
oxygen Is not obtained by decomposing the wa¬ 
ter, as your remark seems to inggest The 
oxygen la used by fish to oxidise carbon, form 
Ing carbon dioxide. Air ts constantly being 
dUsohrsA In water wherever air If In contact 
with water It Is more easily (Hsaoivwi la 
running water sines such water is continually 
being carried down from tbs surface and other 
water U continually brought up from intow 
Into contact with th* sir Tbf air dissolved 
in water la not present to bnWrtas and 4*« not 
affect tha eoMprssrion of water fenny con** 
efehla dagffsa, Ton saanot *» t£* aty **« 
l with A pawtyf ni 
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'f|%Jt‘S<siB<Ti?itt' Aan6jbw#K » one of 
.' *:«, H)ortintereetu»|«4 instructive 
p^d&cals prfnt«i > iiringlish Jan- 
guzge. In its pagM «acfr#«ek is found 
tkestory of the world'® progress in almost 
every field of human endeavor, an inspir¬ 
ing* never-ending narrative of achieve¬ 
ment and success, written in a simple 
''and entertaining manner. 

Its contents are of Valuable interest 
, to the busy executive, to the engineer, 
in ftiet, to every one who would be in¬ 
formed in an authoritative way of the 
latest scientific, mechanical and indus¬ 
trial developments. 

INDUSTRIAL PREPAREDNESS 

* 

The Scientific Amkbican is conduct¬ 
ing a campaign of Industrial Prepared¬ 
ness for the United States, against the 
keen competition that will be encountered 
as soon as the European nations return 


MAIN AND EXoCUT 


OF UUNN A CO. 


O N the same floor wfth the publishing 
business of thv Scientific Amkbican 
tire located the offices of Munn & Co., 
Solicitors of Patents For nearly three- 
quarters of a century the firm of Munn & 
Co, have been recognized as the leading 
latent Attorneys in the country In ad¬ 
dition to the spacious offices in the Wool- 
Worth Building they maintain for the 
benefit of their clients an office in their 
Own budding at 6** F St., Washington, 
0. C., almost directly opposite the U S 
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from the fields of battle and resume 
their productive operations. It is pub¬ 
lishing helpful articles on our opportu¬ 
nities and how they may be realized; on 
our wonderful resources and how they 
may be developed, on out manufactures 
ana how they may be improved; how 
we may eliminate waste of material and 
waste of effort. The aim of these ar¬ 
ticles is to make this nation self-reliant 
and to elevate American industries to a 
higher plane ot intelligent effort This 
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SUBSCRIPTION DEPARTMENT Oh THE “SCIENTIFIC AMI RICAN 


one feature of the Scientific Ampkuan 
makes it of inestimable valut 

A PERPETUAL ENCYCLOPEDIA 

Every trade has its own tethmud 
journal, every important human neti\»t> 
is represented by its own official organ 
The Scientific American knows no trndc 
limitations, but gathers its material from 
all walks of life, from its Editorial 
Correspondents in every country of the 
world, comprising in a singk weekly 
journal all the improvements of gtiural 
interest Whenever a notable advance is 
made in any field of industry mvt nlion, 
engineering or science, a record of it is 
made in the Scientific Am* rican It is 
a perpetual encyclopedia of the world’s 
progress As fast as our inventors, our 
engineers and our business men make his¬ 
tory, the facts are recorded m the pages of 
the Scientific Amerk an No man of pro¬ 
gress can afford to do without this journal 



PRIVATE OFFICES OK PATENT ATToHNh YH 


I F you have an invention which you 
wish to patent you can communicate 
with Munn & Co and secure their advice 
in regard to the best way of obtaining 
protection Sketches or a model of your 
invention should be submitted, together 
with a description of the device, explain¬ 
ing its operation 

*Thc vast patent and trade mark pnuticeof 
Munn & Co enables them in many casi s to ad- 
v ise m regard to the patentability of an mvt ntion 
without nny exj>ense to their c bent 
On request tluy will gladly furnish booklets 
relative to America*} and foreign paknts trade 
marks and copyrights 

All communications are strictly confidential 
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Why Light Bodied Oil 
Should Not Be Used 
In a Ford 

Unlike any other automobile the Ford engine parts are 
all enclosed with the planetary transmission gears and bands, 
disc clutch and service brake 

One oil must lubricate three entirely different mech¬ 
anisms the engine transmission and clutch parts as shown 
below 

For the cylinders the oil must be heavy enough to 
resist intense heat avoid boiling the water and deposit least 
carbon 

For the transmission gears the oil should be extra 
heavy to cushion the gears and prevent noise and wear 

For the clutch , the oil should be light enough to pre 
vent danger to the operator from dragging 9 especially 
when starting the motor in cold weather 


Cvl nd Wa s P ston Heads 
(ttr jsaf 300V' OOOfata 



He»t of Explas on 
2000 300CT Fahf 

planetary Gears 

Transm ssioft S Brake 
andsj Drums 


Crank Bearing 01 
HAu 300 Fohr 


D sc Clutch 

Sump 01 
90 o250 F«h* 


THE INSIDE OP THE FORD MOTOR 

These three different conditions demand a compromise 
in the body of the one oil used 

Most oil companies recommend an extremely hght 
bodied oil to avoid clutch dragging thus sacrificing proper 
lubrication of engine and transmission 

We to the contrary recommend Veedol Modium which 
has about the same body as the average motor oil sold as 
‘ Heavy 

After years of scientific investigation thousands of road 
tests and the use of Pennsylvania Crude Oil m its manu¬ 
facture we have developed Veedol Medium— thte one 
lubricant that will most satisfactorily lubricate the engine 
transmission and clutch of the Ford power plant 

Buy a five gallon can of Veedol Medium, drain out all 
old oil and sediment from crank case—fill with kerosene— 
run thirty seconds to cleanse thoroughly—dram wit kerosene, 
then refill with Veedol Medium and prove these statements 
We guarantee you perfect satisfaction 

FREE: New 88 page VEEDOL book telling all about 
manufacturing and testing of oils and their use m automo¬ 
biles, tractors and gas engines 

Thousands of garages and dealers carry VEEDOL If 
your dealer does not, wnte to us 


VEEDOL 
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PLATT & WASHBURN REFINING COMPANY 

1S7 BowHnt Giwsn Bid* , N«w York City 
Branches Boston Philadelphia Chicago 8an Francisco 
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Back Tunneling Without the Use of Explosives 

S OME 40 feat under the surfact of Forty wmhijhI 
street, one of New York h busiest thoroughfares, a 
machine Is hard at work chipping out foot nfter foot 
of solid rock In pushing through an eight foot tunnel 
of Its own making Already the machine ha a pierced 
the rock to a distance of 70 feet, with—at the mounmt 
of writing—some ftO feet more to go to complete Us 
present task, which Ja the boring of a connecting tube 
between the new Lexington Avenue subway and the 



Front view of the rode excavator, showing the cfcfcpinf 
hammers and rotary head 


present subway, In front of tho Grand Central Station 
The present rock tunneling machine Is the fruit of 
the work of Oliver O App, of Ni w York, who has de¬ 
voted a great number of years to the subject of rock 
drilling In it* main essentials the machine he la now 
using does not vary to any great extent from that de¬ 
scribed In the Senwnno Amebic an for January 10, 
1014* yet a vast amouut of Improvement and refinement 
has been Incorporated Into the apparatus In develop¬ 
ing It to a commercially practical stage. 


Tho rock-ex cava ting macUjne way bo dwarllied ns 
consisting of three main members first the rotating 
heud, which carries 14 ijowerful pneumatic, chipping 
hammers second, the carriage or main member which 
Is provided with mean* for turning the head and for 
feeding the front part of the machine steadily toward 
tho tunnel face, third, shovels and a l>elt eoimvor 
for picking up and carrying to tho rear the hroki u ns k 
or muck resulting from the action of the chipping hum 
mors. The ma<hlne Is absolutely automatic In optra 
lion although adjustments, such as moving the nur 
iMirtlon of the machine forward at Inti rvals unit set 
ting the chipping hammers mid tools, obviously require 
the presence of an opemtur 

The rotary head carries the chipping hammers ad 
Justahly mounted on n pair of <rosNHmiH, which In 
turn are mounted on the main shaft of the machine— 
a tulm 12 Inches in outside diuwetir with an Simli 
bore, through which compressed air or any other nuU 
able agency of motive powt r Is supplied to the rock 
hammers In operation the head turim at n slow 
speed, so as to bring the hammers lu contact with 
every part of the tunnel face und as tin v (hip nwa> 
the rock the leading part of the muthliu Is auto math 
ally and steadily moved forward bv means of wrew 
Jucks that have a total feed of 80 Indus, the rear por 
lion of the machine being hdd secure ly in plate either 
by screw Jacks which engage with the roof of the 
tunnel or by clamps placed on tho trmk on which lh* 
machine travels, Just In the rear of the second iwlr 
of wheels Tho track Is of standard gng(, 4 feet SV6 
Inches, and is moved forward at certain Intervals as 
the excavator prognoses with its work Win never the 
screw Jh< ks have pushed up the head to the desired 
limit a elutdi is thrown In width operates tbtm in the 
opposite direction pulling up the rear portion of the 
machine toward the face of the tunnel The rear 
end of the miuhino is tlun secured In place, either b\ 
Jades or true k clamps, and aft« r the few minutes tnk< n 
for this readjust™* nt the machine Is ready in proems! 
with the work 

The idea of drilling through rock with a batterv of 
pneumatic drills is not a new one, and In the past 
machines capable of drilling through the hardest kind 
of rock formation at a surprising rate of Hiss'd bu\< 
appeared from time to time However, the basic prln 
dple of these machines has l>een wrong in most in 
stances, for the designers have depended on the recip¬ 
rocating action of the drill for cuttiug away, or rather 
pulverizing, the rock face While such work hn they 
have accomplished has been tarried out In record time, 
the constant Jar or vibration of the rapidly oscillating 
pneumatic drills has caused the self-destruction of tin 
machines In a short apace of time Then again, the 
constant renewal of the tools used In such machines 


bus /grffusl an lmjiorLant uml ( \\* tislvf Itim wlibli 
has counted heavily agilnst (loir lonumirial appUcu 
lion 

Tlicre Is onlv iiiii pi m Hull \vn\ of Hitting risk find 
that Is tlu lmthod usis! by tilt stunuutlii the tuning 
tool is brought to b»ar on tlie piujmllon to 1 m n moved 
und Ik then glwn a sluirp bhnv with n nuilhl or imm 
mi r (hipping off a pUs* * »f tin riKk 'so hmj, us tin 
tool is brought Into firm contact nltli tin riHk In fort 
the blow is (UlUmd it Modulus no appruiahk Uijurv 



Hear view of the rock excavator at the head of an 8- 
foot tunnel of Its own making 


and Its lift is long but use the saim tool to break or 
cut the rock by u si His of blows with Its flitting edge 
and the steel Ik soon mimed to a ragged uml liutlUUut 
lustruimnt A^sin It 1 h lilghh Jiiqinrtnid that the 
cutting edge should not Ih» draggl'd on the rink hclwirn 
blows for this lends to wear it down rajildlv 
Tim nntbiMl of the Hlimctuttcr Is usisl In tin rink 
excavator di\ lIoihsI bv Mi App 1 mb pm umatie 
Imnitmr, fitted with V/j Imh cutting tool tt tin Inn loi g 
{Conrhficd on p^f/r A72) 



Rotas? haad and ehipptog hammer* which art tho then b 9 a rtrlN of concentric ridga. 
Each tool tala a clearance tor tha tool yracoedliMt It 
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'Jhe objtHl of this journal ii to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day As a weekly journal, it is in a posi¬ 
tion to announce interesting developments before they 
are published elsewhere 

The Editor is glad to have submitted to him timely 
ai tides suitable for these column* especially when such 
iirtidcs arc a<Tompanied by photographs 


What the War Has Taught American Industries 

S IX moutliH Ago the B< iKNTiriu Amebic aw launched 
a campaign of Industrial M Preparednc*a for 
Peace’ with the object of warning America 
ngulimt the Industrial utruggle that will follow the 
ttnnlnntlon of the present European war Iu purau 
nnet of this campaign we have been publishing articles 
on oar opportunities and how they may be realised, 
on our wonderful rewnirceB and how they may be de¬ 
veloped , on our mnnufncturea and how they may bo 
Improved, how we may eliminate waste of material 
and waste of effort 

Although the campaign, as such, dates from an an¬ 
nouncement In the Issue of Deceml>er 25, 1916, It was 
really many years before the war that we urged m>on 
manufacturers the necessity of studying their waste 
heaps and refuse idles for valuable products. We made 
a special jH»r*onal study of conditions in Germany and 
told the American munufHrturer of the benefits that 
accrued to lilts foreign umq**tUor from the close co 
deration with research bureaus However, the war, 
in the. score of months of its duration, has done more 
to awaken this country than did all our preaching In 
as many joars. Not until we were absolutely confined 
to our own houndarhs did we begin to learn the value 
of our resources, and how much we had been depend¬ 
ent In the past upon products of the Old World Men 
who were afraid to try domestic materials for fear 
they might not measure up to imported materials, and 
might thus work Injury to theft finished product and 
reputation, have now been compelled to rely upon the 
domestic supply and have found It In moat cases equal, 
and In some, suiterlor to that which has come from 
ubroad 

Hut, l>est of nil In order to find these materials, and 
to uinke sure of their quality manufacturers have been 
fort-oil to go to the rewauli bureau and lay their prob¬ 
lems before scientific exports As u result their eyes 
have lam o|xned to the wonderful d«tectl\e work that 
nin\ Ih* done with the test tula? and the microscope 
4ecict processes tlmt lun e ln*en guarded Jealously, 
abroad have yielded to flu research of our analysts 
l'rodmtn w hit h It had l>ecn mipiMwed could only lie 
intuit In certain jmrts of kurope we now learn may 
Ik nmdt just ns well If not lietter, In America. 

Tlte Bureau of standards, nt Washington, is render¬ 
ing au lnxnluablc strvlco to our country In it* present 
tUmultj New products Are beiug jje\ doped We Hrc 
llmling new uses for our materials, and in taking stock 
of the resources of this country wo have discovered 
that [inuthnlh all our needs may be supplied from 
the natural products within our own boundaries. Out 
couutrv Is so vnst that It has not as yet been thoroughly 
'Xploted It neeum probable that e\en the fow prod 
acts which uiuv now scorn to be lacking will In time he 
discovered 

liming experienced the beuefits of cooperation with 
nu n of science American tuauuftx turer* will con¬ 
tinue to make use of tbetr services Already 
they have learned so much that were the war 
to end to-morrow, our industries would not revert to 
the condition of absolute dependence upon Europe in 
whlrh tliov were held prior to the great conflict But 
w« »UU Imve inuuj problem* to solve. The Scuumno 
American will continue to tell ihe fascinating story of 
the great awakening of American Industries. The story 
ha* outy just begun 

Superstition* America 

I F an Intelligent ndnaman or Hindu, who hud en¬ 
joyed tiie advantages of a modern education, should 
Visit the United Staten and, on returning homp r 
should write down the results of tals observations fa 
this country, he would probably make such statements 
a* the following 

, "The Americans ar$ a very superstitious people 
Nearly all of them believe in a great variety of childish 
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signs and omens One notion particularly common 
among them Is that the number thirteen k unlucky. 
Travelers will refuse to occupy a bedchamber num¬ 
bered thirteen at a hotel, or a stateroom numbered 
thirteen on a steamboat, hence thirteen is flrefltttpUy 
omitted In numbering sm*h rooms. Highly educated 
men and women refuse to sit at a table at which the 
number of guests Is thirteen Fortune-tellers, palmists, 
phrenologist* and astrologer* flourish in every Amerl 
can city Tbo widespread belief in astrology Is espe¬ 
cially remarkable In a country where astronomy Is 
more assiduously cultivated than anywhere else In the 
world My educated countrymen, who hare heard of 
the marvelous scientific achievements of the Yerkes, 
Lick and Mouut Wilson observatories, will probably be 
astonished to learn that many of the leading American 
newspapers publish a dally 4 horoscope,’ supposed to 
be based uj>ou astrological calculation*, and frequently 
devote long artltlta to particular astrological prophooles 
regarding public event*. There are also many IkjoIw 
published In the United States every year In which 
astrology 1 * treated quite seriously as a legitimate 
branch of science." 

Alas, too true 1 Only a few months ago a New York 
publishing house of the highest standing Untied a book 
on astrology, which whh advertised In one of our most 
dignified literary inagHrines In the following terms 
“ A book about star influence on human destiny A 
powerful and stimulating introduction to astrology 
Traitical Information about drawing horoscope* ” (Our 
italics ) In short, this was by no means a book that 
anatomized the ancient and picturesque superstition of 
astromoncy from the point of view of the twentieth 
century, as we anatomize the history of the Olympian 
gods or the folklore of the Australian aborigine* Much 
books have been written, and they are decidedly valu 
able In the year 1916 a knowledge of astrology Is a 
useful accomplishment-—not as n means of divining the 
future but as un aid In understanding the {W*L Mu<h 
history and a great deal of our finest literature are 
not fully Intelligible without such knowledge Our 
verj language enshrines a multitude of astrological 
notions Hiid we use such words as “coiiiddei’ and 
“ disaster 44 saturnine" and 44 jovlul, M with a finer 
discrimination for bring able to trace them hack to 
the vocabulary of astrology Tho book In question 
was, however, not written from the standpoint of tho 
twentieth ceutury, hut from that of the middlo age*. 
And it was not published In Peking, or Bagdad, or 
Herlngapatam, but In New York City! 

Iu Portland, Oregon a "college of astrology ” ha* 
flourished for years Perhaps thl* explains why so 
many astrologers are " prof* gsors." The flttlqu that 
astrology Is extinct In civilized countries 1* kept up by 
the encyclopaedia* which lu their artUles on this "art " 
almost Invariably refer to tho pra< tlee of it In the past 
tense Yet of the taores of "medical " almanacs, Issued 
In enormous (Hi It tons every year in America, there is 
scarcely one that doe* not contain the venerable Man 
of the Sfgns, or Anatomy of Miiii’n Body, In whltli the 
sign of the zodlut responsible for the welfare of each 
part of the human organism Is graphically lndionted 

It Is true, of course, that a great many ridhulou* 
Mlefa prt\aleiit among us are only half beliefs. The 
thirteen sujierstitiou, for example, retain* It* vitality 
Ikkuukc of the large number of people who find them 
Helves at various stage* between the extreme* of post 
tive belief and positive disbelief with respect to It 
Indeed, there 1* nothing more difficult than to deter 
mine the real attitude of the public mind toward preva 
lent popular delusions. 

One morning last winter, during the sessions of the 
Pan American Scientific Congress In Washington, a 
newspaper of that city published, between two column* 
devoted to the proceeding* ol^ the congress, a half-col 
umn article recording the raving* of a Soothsayer with 
regard to the future progress <of tho European war 
Science and soothsaying- bore equally conspicuous head 
tags and were apparently looked upon, from the jour¬ 
nalistic angle, as possessing approximately equal news 
Interest The juxtaposition w«* «trlking,^mt just what 
interpretation should be placed upon K we am unable 
to decide 

Hnmrt Nature end Election Three? 

A T th« Pre*nt d»y It la dUBcult % etch of u* to' 
recall the mental attttml* which <fne pmmnt 
before the war 4 catertfopbe of aocb magnC 
tode affect* not only material thtefeete, hut cause* A 
ourlooa payd^dhftcal change in both pHtfctpimtl and 
obeerrera. The ^ange la obv ippOr * permanent 00 a 
It la oolte incredible that BdtyCwQT $0 bade to the 
*uaa geMnU 1 deaa aftertha fir that characterlied It 
befcr* the war. It wa tW Swfaootc ware, store 
than anything e!w, wtftih «mn*4 
top*. It la tntereatfnf to reqitt «** ttfek'Vtbo 
war hu modUted and Mpae ^yts#tn efedt wfythay 
have been modified * K xppw <■ - 

Before tbo war there Was an appreciable snd, grow 
fog numbor of peoplo wbo hoMftiy tho^ikt tfasiw WW 



between ony tWw 6 f ^ 

proctiCkOy iinpooiftle.^ ikpiky 
time this hortot 

la their writings « kbu| B.. _ r 

s m a aement at the tefy wtkm thejrW'w^m a ^ow 
ribUity, and was oboht to be On qnmktiplhiho^ foci 
They thought that the mental and kiarei etrtighfwaent 
of the masses had gone MMifteUadfa far t partiehl^riy ih 
Europe, to form a pond basis of feeling against war 
which the ruling busses mntid be tmabie to ovkipeofoe. 
How for they were from the truth we see now, when, 
after seventeen months of unparalleled slaughter, all 
the European notions Involved are prepared to odatinne 
the war with unabated ferocity This complete oontro- 
dktion of m&iy hopes and some prophecies Is instruc¬ 
tive, The main assumption which events have shown 
to he lamentably wrong Is the assumption that educa¬ 
tion can profoundly modify the nature of map. Ac¬ 
cording to the ptoeboiogtata a man's nqtore Is a com 
bination of inherited psychological predispositions and 
acquired cliarocteristics. The mob motives which Impel 
men to war must be sought amongst the former pi#**, 
amongHt those fundamental instincts which are modi 
fled only very slightly from one generation to another 
These mob Impulses of human nature sis not abso¬ 
lutely invariable, it is true, but they change very grad 
ually, and It would seem that all schemes of social 
reform whkli presuppose a rapid alteration of these 
primitive, and, in some circumstances, undesirable 
traits are foredoomed to failure, It it very Important, 
from the scientific point of view, to recognise these two 
divisions of human nature. We have on analogous 
phenomenon in modern physic*. It Is well known that 
on the modern election theory the dimensions and mass 
of a material body change In the direction of the mo¬ 
tion of tho body, the extent of the change depending 
on the velocity of the body Well now, this is a very 
Important fact, jmd yet in all ordinary dynamical cal 
rulatlons we take no notice whatever of this fact We 
treat the bodies concerned Just os If no change of the 
kind took place Our Justification Is that et Me veloci¬ 
ties with which we are concerned 4n ordinary dynamics 
the change Ut exjierlwentally inappreciable. The moral 
fur so< la) reformers Is obvious. We grant that man’s 
fundamental nature may change and Is changing, but 
wo suggest that for the period* of time with which the 
social reformer Is concerned, such changes are Inappre¬ 
ciable. Of course, there may be social reformers who 
are thltfly concerned with what human society will be 
like a million years hence Our remark* do not apply 
to them, In this respect their researches are analogous 
to the researches made on particles moving with ve¬ 
locities approaching that of light, except that in the 
latter case we know the researches have furnished 
valuable results, while In the case of the former we 
may he permitted to doubt The fact that the funds 
mental qualities of human nature are practically In 
variable seems simple enough, and yet not only many 
Utopias, but many scheme* of immediate social reform 
fall to take that fact sufficiently Into account For 
thorn* of us who wish war to be abolished from the 
earth. It wonld t»e bad policy to rely upon the extension 
of education to effect our purpose Actual repressive 
measures will have to be- Introduced, and it Is difficult 
to sec how this can be done without making the ultb 
mate ojipcuJ an appeal to force We cannot alter the 
nature of man, and the fact that many people now dis¬ 
like war has probably less to do with education than 
i* generally supposed There have always been people 
who disliked war, and in the Agamemnon of A 3 *chy 1 u* 
we find exactly the same comments on the senseless 
waste of war that we find at the present day 
The lesson 1 * sufficiently plain. Education, portico 
tarty as at present understood, counts for little In this 
connection. Poetical extracts, thl elements of trUp- 
wunetry* and a knowledge of the lengths at the $$sf 
rivers of the world, are powsrless materially to modty 
the Instincts transmitted to u* ty the flghtifl g trih# 6 - 
men of past Age* A permanent peace for fee wotid 
is something whioh can only he obtains* bfr strenuous 
effort t we cannot trust maftfcjnd to drift Into (L 
Reverting to odr analogy jrith 
hMrtunre.,to U, *rtrtjiftrife Pmf * 4 *#*** 
don TBTjr Its reMHH W* a# St ssrsr, 
tail,, hot h» (recta* tke, ***> 

o*in* to tt*,p#oWjirtUr rt 
toophte tqhreret M tk» re^ni^pWM 

re rn nwirerewiftre .mT ‘ 

sgsashw 

SmSrt jk Ms 

own ttanthh' Arf LjA -'“ 

ret retre ft. m, #* rer : 

■wre matmtu* mhmiMM 



Job* 34* 1016 


659 



VarfcbU Start Nur the South Pote — According to 
a Harvard College tiftmlar an examination of photo 
graphic plate* of ttta region In the neighborhood of the 
aoqth pole hat lfd to the diaeovery of 19 new variable* 
the variation of which range* from 0.6 magnitude to 
nearly 4 magnitude* 

Hue Vaaua Ever Bua Seen Gm^cnt-ihaptd With 
the Nahad Eye?— Prof W W Campbell baa recently 
discussed tbl* question, which la raised by a paper In 
the Journal of the Royal Asiatic Society, In which Mr 
Joseph Offord quote* cuneiform literature from ancient 
Mesopotamia containing reference* to the “horn* of 
Venue * Mr Offord argues from these references that 
In the clear air of Mesopotamia the crescent form of 
the planet was detected in early time* without optical 
aid Since Venus, when at a sufficient angular dis¬ 
tance from the huh not to be lost in the glare of the lot 
ter U hardly more than half a minute of arc in dlarn 
eter at the utmost, such an observation seems quite 
out of the question, and Prof Campbell thinks the alln 
alon to the horns was merclj a lucky guess on the part 
of the ancient astronomers 

Community Observatories —A happy suggestion 
looking to a revival of popular Interest In astronomy 
— now apparently at low ebb—Is made lu u recent art! 
cle by Dr Edward F Bigelow This writer describes 
ft model 44 community observatory ” which has been 
built under his direction at Sound Beach, Ooon, by 
means of funds collected from many friends of science, 
ami points out how much more valuable such an lustl 
tutlon is In an educational waj than the ordinary type 
of observatory He suggests that every community 
ought to have a small olmervntorj for the use of the 
people, as distinguished from institutions devoted to 
research This should take the form of a building with 
& sliding roof Instead of a dome so that when In use 
the whole sky would be visible ^tevbral small tele¬ 
scopes would bo preferable to one large oik. The ob¬ 
servatory at Bound Beach cost about $1,300 Dr Bige¬ 
low record* the discouraging fact that astronomy has 
been banished from ncarlv every high school in the land, 
and that such outdoor organisations as the Boy Scouts 
and the Campfire Girls require of their members only 
an utterly Insignificant acquaintance with the stars, 
such ns ability to recognise Polaris and the 44 Big Dip¬ 
per 44 

The Reel Form* of Ring Nebulae _In tho course 

of studies on nebular velocities made at the Lick Ob 
nerratory during the past three years some evidence 
has been collected bb to the real forms of the nppar 
ently ring shaped planetary nebulu* which are rather 
numerous If these obJe< ts art really riug shaiied one 
would expect a considerable number of them, us soon 
from our system, to present the npi>earance of extremely 
elongated or highly elliptical bodies None of these have 
been observed If however Instead of being rings 
these nebulffi are really olliimoldnl lu form then they 
would present the aspect of relatively broad ellipse* 
from whatever augle thtv wire viewed The com 
imrnthelv dark central area completing the illusion of 
a ring, would be explained If we assume such bodies to 
be ellipsoidal shells of nebular material, surrounding 
the central nucleus with a relatively vhuiouh space i>e- 
tween The measurements of the rotational velocities 
of planetary nebulw which are In progress at the Uik 
Observatory make It possible to draw some oomluslou* 
a* to their probable masses tales* their distances 
froui us are niutb smaller than Is *upi>o*ed the masses 
of certain nebulte recently examined must be several 
time* that of the sun 

A Comfortable Observatory for Cold Weather — 
A very Interesting Illustrated article by Russell W 
Porter, in Popular Attronomp deals with the problem 
of constructing an observatory in which the astrou 
Otnor may enjoy a comfortable temperature on cold 
winter night*. Previous attempts to solve this problem 
appear to have been limited to refracting telescope*, 
including the equatorial coudd in Paris, the Hartness 
turret telescope at Springfield, Vt, the Gcrrlsb polar 
lnatratnent at Harvard, and the Sheepshanks telescope 
at Cambridge, England, The authdff however, has 
built adjoining hi* house a small Observing room, 
above the roof of which he has Installed a 16-inch re¬ 
flector, Bk conjunction with a aKlerostat, all the optical 
part** except the eyepiece being external to the obaerv 
lug room The rtderostat la driven by a clock and is 
fitted with setting circle*, so that the observer at the 
eyepiece can bring any part of the heavens within the 
field of Tiaw, except a small region around the north 
fcwl* **** 1* opt off by the bousing Of the mirror 
The observer tits in a comfortable chair in a room 
lighted a tod heated like the rest of the bouse. Apart 
trite fta toss of light due to the use of the tiderosut 
fibs ohiy eertow disadvantage of this darice appears to 
fie the atedmattou of moisture on the three mirrors, 
wfiteb on tom* nights proves very troublesome 
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WMtbar Reports from Light Vessels —The Light- 
house Service announces that, at the request of the 
Weather Bureau, arrangements have been made for 
taking weather observation* on the light vessel* at 
Nantucket Shoals, Musa , Diamond Shoal, N C , Jry 
Ing Pau Shoal, N and He* Id Bank Texas The 
vessels are equipped with radio, and can therefore send 
In report* for current use when desired 

w Rocky Ford” Melons—Ibis expression long rm> 
ceased to be limited, in popular parlance, to the product 
of the pioneer muskmelou district of Rocky Ford, ( olo- 
rudo A recent food inspection decision of the J>e- 
partmeut of Agriculture takes cognisance of this fact, 
and declares that ruuskwelons of the Rocky turd tyi>e, 
labeled M Rocky Ford, 4 ’ will not be regarded as Dili 
branded under the hood and Drugs Act If they come 
from other localities provided the name of the state 
oi territory where they are produced is stated on the 
principal label 

Avalanche Warnings—In the Cascade Range and 
the Rocky Mountains of the uorthwesti i ti United 
States, more or less destruction of life and property 
U occasioned every winter by avalamheu During the 
winter of 19U9-10, the deaths from this cause amounted 
to more thuu a hundred and siveral hundred thousand 
dollars worth of property wn* destroyed Inuring the 
past winter the district forecaster of the Weather 
Bureau at Portland, Oregon, Mr F A Beals iunugu 
rated the practice of Issuing sjhm ial turnings wlit never 
the approach of warm and winch weather, with rain, 
favors the occurrence of these disasters The warnings 
thua far issued have been fully verified 

The Second Pan-American Scientific Congress 

has iHHued, from Its headquarters in Washington, a 
substantial volume containing the text of the “final 
act, 44 adopted at tlie close of 4 be congress together with 
a detailed commentary then on by Mr James Broun 
Scott riporti r gt hcrnl of the congress also a oomph 0 
programme of the sectional awl plcnan sessions and 
a list of jmwbtrs and cooperating oiganlxations Tin 
“ final act 4 contains an imposing number of sonorous 
resolutions and recommendations, some of which ms\ 
he taken seriously and acted upon though most will 
probably share the fate common to vau? of this Nort 
Tlie proceedings of tilt congress will fill a great manv 
large volumes—but their publication Is not jet In sight 

Remarkable Snowstorm* In Great Britain — 

Strange to say while the British Rainfall Organlxa 
tlon with itH great eon*? of observers, ban for year* 
maintained very thorough observations of preclpltu 
tlou no systematic attempts have been mucle bv tills 
service to measure snowfall as such hence It is im 
IFosslide to furnish comprehensive and authoritative 
figures regarding the great snowstorms whli h occurred 
in England, Wales and southern Maitland last kolnuary 
and March culminating In a destructive blizzard on 
March 2sth From the Information available, howtvtr, 
it Is evident that these storms were quite o\<<ptlonal, 
eapechtllv In view of their oecurremn so late in the 
season The storm of the 2*th demoralized rail wav 
traffic on most of the main lines In the hill districts 
of the leak the < ottwwold* and I xmoor nmm \ll 
lage* were snowbound, while sheep were burled 1 hD eath 
gigantic drifts, estimated in some cases as ftu ty feet deep 

Horizontal Rainbow* —B hen Is a rainbow not a 
rainbow* Oue answer might In Bhen It Is not 
produced hv drop* of rain ' On this basis the white 
rainbow would be excluded because It Is produced by 
fog, and the horizontal rahilwiw would also he <\iluded 
because it is generated by droplets of water spread out 
In a horizontal sheet and not falling through tin air 
During the pant ten ytars many such bows have been 
seen ou the surface of Lake Meudota at Madison, 
WU, and Mr Chaucev Judav, who descrllK 1 * them in 
tho Monthly Weather Rn h*w presents a history of 
previous observation* of the same phenomenon in va 
rious parts of the world As seen at Madison the bow, 
when complete, assume* the form of a parabola tho 
apex of which coincide* with the position of the ob¬ 
server The outer extremities of the lam—often the 
only part* visible—consist of bright *i*>ts of spectral 
colors, sometime* repeated once or twice, a* in the case 
of the eupernumerarv Iwws of the ordinary rainbow 
In some case* fragi^ent* of a secondary bow- have been 
seen The conditions under which these phenomena 
appear on Lake Meudota are (1) a scum or film on 
the surface of the lake, which may consist of oily soot 
or of plankton organisms, (2) minute drops of water 
deposited on this scum from fog (8) calm weather, 
permitting both the formation of the scum and tho 
persistence of the particles of water as Individual 
droplets, and (4) a bright sun The author quotes an 
early observation by Clerk Maxwell. In England, of a 
borUontai bow on the frown surface of a pond, at 
trlbuted to tbs presence of drops of water lying on 
the lot. 


Aeronautics 

The Curtiss “Baby” Tractor, which underwent 
air test* at Newport News recently 1 * an extremely 
sturdy appearing nuuhlue despite 11 * diminutive site 
It ha* n wing spread nf Jl fe*t and Is equipped with 
a 90-100 horm iwivver engine Although of a totallv dlf 
ferent detdgn tin VurUtw t4 Bab> ” 1* reminiscent of 
the Rubv Wright width made Ita api>enrant*e at the 
Belmont Burk M«t t in lino 

Priority of Invention of the Hydro-aeroplane was 

awarded tm Junt 1 b\ tin I)i^trl<t Supremi ( ourt to 
All>ert B J ii 11 1 u ngiilnwt ( Unn H ( urdt* accord Ink to 
the N( w \ oik r l itnt m V deilHlon of tin < ouhuIns loner 
of PutcidH wu* r» vi r*ed on the ground that Jnnin had 
estuldlKhed a d«ti of mrn*<ptlon throe v< nr* ahtud of 
Curtis* Hie wiirt luld howtvtr that it* dwlslmi 
would not tuko from ( urtlwh the putentahk Mibjwt 
matt* r In nuiv have origlnutiM 

Explosive Bullets are being lined In the imuhlne gun* 
carried by Auntrian nnd <n rimm air* raft on the on h torn 
front, according to the t\u**khy< slot u tUiman pi I* 
oners In tlie band* of the Russians 'rnv the order 4 o tiro 
eXploaive bullet* from at mpltnu * ha* beta given to all 
(urniHn uvlutors If thl* be tme It ^fvt* tin lintoim 
a dintimt advmitUM over tlnir mlvirsarien for one hit 
Rcortn! on tlie cm 1113 * jairol tank would almost alwaj* 
niuse a dtHaNtrou* < vjiIomIihi 

Observation Balloons of the French — From a rell 
ablt wnmt it 1 h IchiuhI tlmt prmtluillv all truich 
obmrvation oi klt< hnlliHins an provided with jmm 
ibute* width mav be tistd b> tbo observer* In cases of 
t mergem v Ret*# ntly Nome 15 balloons broke away 
from their mooring* during a hifcb wind and drifted 
toward the German linen It i» njiorted Lhat tho ma 
Jorlh of obairvtrH nut unit'd In alighting Milnd the 
Fri in h Him s bj tin tinnlv uni of their jwraehutes 

A Super-Zeppelin 756 feet long ha* been seen mak 
Ing ti ini fiigbtN (iver I^ike t on*tam*e according to a 
u |Hirt rea< hlng /uiIt h from Unmuunborn a Swiss 
town on the lakt The total eatwcltv 1 * believed by ob- 
«<m r* to he 54 000 riihh tneter* or aU>ut double that 
of /i pf>elliJN of the carlh r tv |* The weight of the new 
craft i* estimated at 40 toon and it Ih fitted with seven 
motor*, four armored gondola* mm bine guns, and 
iHiinb and aerial tor]>edo Hpiwmtu* Tho report is 
Udoioating but la it authenth ? 

Steam-Driven Aeroplanes — Not onl> I* the Navy 
Department engaged In expulmtut* having for tbelr 
object the applbatloii of steam i>ower to ueroplantw, 
hut from rej»nrtH from variety* part* of the country it 
would npjwar that mam privat* investigator* are hard 
nt work on tin same probli m Tim* far tho equip¬ 
ment most favored I* whim form of Hash Imller and a 
(onipmt steam tuildm Kwhiiw of the simplicity and 
high order t>f depciidabilitv of the wttam i>ower plants 
it is not unllktlv that In tht near future steam will 
Nuppluiil gawjline on hiuvhr than air maihino* 

Predominance of Hater-Cooled Fnglnes.—Although 

previous to the war the hading aeronautical imwera of 
furnjM H«lde from (Jernuiuv and Austria, hnned 
Hlronglv toward the use of air mnjIcnI rotary englneH, 
oiie of the outstanding fuirnn* of the nlr fii'et* ot the 
AIIIcn is the coming predominance of water-cooled, 
fl\ml i vUnder engine* It 1* franklv nduillti'd that 
inn<h hngllKh and Italian de*igmr* have copied to 
a greater or letw extent ilie Minedcs engine of the 
tierman* It 1* oven reported that the French aro 
using a nundar of Miiiwlrs englneH taken from Ger¬ 
man nun him h that thev have brought down. 

Supplying Food ’by Aeroplane —^i>eaking before the 

Houw of ( omnioii* reccntlv Harold J Tennant, Par 
Harm ntary Und» r Kecrctarj for \\ Hr, dlw losed the fact 
that British av roplane* had drvqiped nmre than IS,000 
iMuuid* of fiMHl, In addition to mall and military and 
other stores, Into the liestegcd Kut-ol Amaru between 
April It and 20 In Rptte of the danger* attending the 
aerial del lye rv of juMkage* to the btltuguerod garrison 
of the town Mr Teimunt stat<*d that only one British 
aeroplane was *hot down, pot withstanding the Turkish 
report* that a number of alrcruft had been brought 

down 

How » Machlnt Gun la Find through a revolving 
propeller 1* told in a recent Issue of irronautic8 t in 
an article describing the more Important features of 
two German Fokkers brought down Iwhlnd the British 
lines in France On these monoplanes according to 
the dencrlptlon, the machine gun 1 * fired through the 
propeller by means of a email lever actuating a Bow¬ 
den wire Provision 1* further made to throw the ma¬ 
chine gun mechanism momentarily out of gear at each 
whirling ( propeller blade cornea into line with tbe mus 
sic This is done very simply by means of a double 
cam fixed on the engine abaft and acting on a system 
of levers. The French kforane, after which the Fokker 
typo has been modeled, also fires Us machine gun 
through the tractor screw # 




A frost crack* showing the spruce gum 


O NE of the minor Industrie* of the North Woods Is 
the gathering of Hpruco gum It furnishes regular 
employment to a hundred men and U casually engaged 
In bv several hundred others It la in Maine that this 
Industry Is at its best and there every year some 
16,0Q0 ton* of < rude gum \alued at a third of a million 
dollars, la harvested There are two gum diggers or 
pickers, of whom the writer lias personal knowledge, 
who bring out of the woods ever} year a total of 1,000 
pounds of lump gum and from six to eight tons of 
scrape The value of each man's gleanings la between 
$1,000 and $2 000 a year 

Crude gum Is formed as the result of injury to red 
and black spruce trees Hedgehogs feed upon the Inner 
bark of the trees and the injuries they cause, known 
as u hog cuts/* are fruitful sources of gum Lightning 
scars, frost cracks, old biases, and the abrasions caused 
by falling trees, and even sap sucker drills are other 
occasions for gum formation Around the edges of such 
wounds little nodules appear and gradually develop 
Into lumps or teats A wide scar heals slowly and may 
produce gum around the entire wounded area, while 
a narrow seam closes so quickly that only u single row 
of these M nuggets ” Is possible At first these are mere 
pitch exudations that lanome sticky when placed In 
the mouth and are of unpleasant taste It requires at 
least five years to transform tills material Into the 
hard and brittle amber like gum If It remains on the 
tree too long spruce gum deteriorates and become* 
very dark colored 

The stimulation of the gum by artificial means is not 
practiced Very recently, however, some experiments 
to this end have been started by ftir V C Isola of 
North Newry, Maine Four different methods have been 
used, namely, rosslng the bark from portions about 
a foot square near the base of the tree, similar to the 
work of porcupines, removing a strip of bark 2 inches 
wide and from 15 to 20 feet long from the south side 
of a tree to Imitate the scar made by another tree in 
falling, splitting the bark for a vertical distance of 20 
feet to give the effect of a frost crack, removing two 
parallel strips of bark and leaving a two-inch strip be¬ 
tween them. 

Preoedlng these experiments study was made of the 
factors affecting the production of gum It was noted 
that the sunny side of a tree is more productive than 
the shady* that trees on exposed ridges yield^mor© than 



A spruce tfummer busy at Ms daily tufc 
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The Spruce Gum 
Industry 

Important Article of Commerce 
from the Northern Woods 

By Samuel J. Record 




those in cover and on protected slopes, and that the best 
gumming Is usually found in mixed stands of spruce, 
hemlock and hardwoods, and not in pure spruce stands. 
An exception to this was found In the case of ledgy 
slopes where porcupines were numerous. ;Weather con¬ 
ditions probably play some part, as yet unknown, In the 
formation and ripening of the gum 
Gum gathering is confined to the virgin forests as the 
yield of cut-over tracts and second growth standi is too 
meagre to pay A territory once gummed Is ready for 
a second gumming In from five to seven years. The 
gatherers work alone, In pairs, or sometimes In parties 
of three or four Working Just ahead of logging opera¬ 
tions has many advantages In the matter of transports* 



The spruce gammer cleaning gamut the doer of his stack 


tlon both of food supplies and of the gum A little log 
hut near the scene of operations affoids better shelter 
than a tent in cold weather, though the tent has the ad¬ 
vantage of being readily moved Gumming and trap¬ 
ping are often combined. 

Gathering gum proceeds the year around, though the 
beat time is when the leaves are off the bushes and 
undergrowth, thus facilitating travel and making the 
gum easier to “ spot *' At such times too, the flies are 
absent or less of a pest Going is best In March when 
the deep snow covering the underbrush Is crusted over 
The gum in cold weather is extremely brittle and often 
flies into fragments when touched with the ax or gath¬ 
ering tool These would be lost in soft snow, but are 
easily recovered from the crust Walking in the deep 
snow the picker Is able to find and reach mans choice 
bits of gum which otherwise might pass unnoticed. 

Not all of the gum Is high up in the tree In fact a 
great deal of it occurs near the base and considerable 
quantities are picked up from the ground where It had 
fallen after being broken off by the swaying of the 
tree In the wind, by frost action, or othei means. Dur¬ 
ing the snow season this part of the crop is inaccessible. 

In gathering the gum the men work systematically 
in stripe three to four rods wide. Where the gtun U 
within easy reach the gatherer holds a bag or his hat 
under it and chips It off with a small ax For higher 
up the tree he may build a staging, climb the tree, or tu 
exceptional cases cut the tree down. Borne operator* 
use a special gathering tool, a chisel (usually made 
from an old file) inserted In the end of a pole and a 
tin receptacle fastened just beneath the chisel. The 
other end of the handle is hollowed out so that a stick 
can be fitted Into ft for extension. This enables the 
collecting of lumps far out of reach otherwise, though 
so much breakage of the gum results that many pro 
feslonals will nit use such tools. 

Work In the woods begins at daybreak and is usually 
concluded by 8 F M. Upon returning to camp the col¬ 
lector goes over the contents of his back pack and sorts 
and cleans it Rainy days may also be devoted to this 
purpose Bo far as possible all bark and other foreign 
material Is removed and the lump gttfc is put away 


Under cut on a spruce tree, skewing the pitch exudattna 

carefully In a cool, safe place In warm weather the 
lumps are put In a bag and sunk In a brook or spring 
to prevent the pieces sticking together The scrapings 
and crumbs are stored in a barrel. 

The yield /)f a da j *s work varies considerably, Soma 
pickers consider 25 to 80 pounds a fair day’s toU whfler 
others claim to average ns high as 40 pounds, and some¬ 
times make 00 pounds Getting the chip gum out of the 
woods Is quite a task, particularly when far from 
logging operations. In winter It is often loaded on a 
hand sled or toboggan and drawn out by hand. 

Grade spruce gum is divided Into two principal 
grades, lump and chip. Lump gum, as the name implies# 
comprises the nuggets or 11 tits ” as they are known In 
the vernacular of the trade. This material may be 
separated Into three grades based largely upon color 
and weight, which are mainly matters of age. First 
grade is light In weight, porous, and about the color 
of good honey * It is quite free from moss, bark and 
other impurities when gathered The wholesale price 
for this grade is quite stable at from $225 to $250 
a pound Second grade Is reddish or wine-colored and 
is not so porous as first grade, though for chewing 
purposes It may be fully as good or better The differ¬ 
ence In color and consistency is due to this gum being 
a little older Third grade Is a catch all for lump gum 
that will not go Into the first two grades. It is old 
gum that has usually begun to deteriorate and varies 
widely in color, t>eiug often quite dark It sells for 
about $150 a pound wholesale It is sometimes put 
up In small half-ounce pasteboard boxes which retail 
for five cents each 

Chip gum contains the scrape from wounds on the 
tree, and the crumbs and fine particles resulting from 
cleaning lamp gum This material Is so full of foreign 
matter that It has to be refined before going on the 
market It la first washed in three or four changes 
of water and the free hits of spruce bark, fine moss, and 
dirt rise to the surface Some of the bitter pitch la also 
gotten rid of In this manner 

The next step In the handling of this low grade gum 
is to steam It The steaming apparatus consists of a 
wooden box 4 feet square and 1 foot deep, fitted over a 
large funnel 4 feet square at the top and tapering 
to a narrow neck at the bottom Between the 
{Concluded on pop* ATI) 
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ffre-llglitfiit car employed the Canadian railroad*. It coaeiaU of a 10,000 


laUrewl Ftr**Flg)rtto* ApiwnUaa Um«] 
feCuad 

A ItftKWGB It mil almost IncmW 
**tbls to Hy to, it la nevertheless the 
truth tbit the railroads of this country 
sre powflzieaa to combat their own Am 
With effective flre-flghting apparatus. The 
underwriter** list shows a huge lots an- 
kmally to the railroads where fires oc¬ 
curred Mi section* removed from city fire 
protection. If the city fireman can not 
respond or the city fl reboot* can not help 
flfbt tbs fire, the railroad sits idly by and 
Walts until the blase dies out 

Not a day goes by but what one reads 
ta newspaper accounts of fire* where en¬ 
gines pulled aWay freight cart from the 
danger lone But one never reads of 
engine* helping extinguish a blase. There 
is to such thing as a fire-fighting loco¬ 
motive, nor a fire-fighting railroad car— 
that Is, if one excludes the apparatus 
which forms the Nanis for this article 
From the standpoint of efficiency and pre¬ 
paredness our railroads might be classed 
with the extreme pacifists of peace at any 
price 

When It became evident last year to 
the directors of the Transcontinental Rail 
way of Canada that something had to bo done, and 
done quick, too, In regard to the lose along the 
right of way by fires, an order for a flre-flghtftg car 
was turned over to the Canadian Government Hail 
ways' Shops at Moncton, New Brunswick Shortly 
thereafter an apparatus consisting of a large water 
tank of more than 10,000 gallons capacity, 
mounted on a flat car in order that it may 
be transferred to any point on the system 
where fire may be threatening, was put in 

Operation It bn* at reart y pula fur Itself 
many times over, although it U perhaps 
the only car of it« kind In existence. 

Mounted on the tank la a steam driven 
pump having a capacity of 800 gallons a 
minute. This pump la supplied with all 
necessary hose, mutates and other fittings. 

The steam supply for operating it is taken 
from the car heater of the locomotive to 
which the oar may be attached, and by 
setting tho car heater regulator of the 
locomotive at a pressure of 125 pound* to 
the square inch n water pressure of 
about 100 pounds Is obtained at the noxale 
tip 

Before the Transcontinental Hallway 
accepted the apparatus it waa tested and 
found to be capable of throwing two one- 
inch streams of water a distance of about 
200 feet to either side of the track Two 
or three men can oiwrate the noaxles and 
one man the pump, although two men In 
an emergency can work the apparatus to 
its full capacity American railroad men 
are watching the car with Interest. It 
will not be long before our railroads will 
have an efficient fire-fighting equipment 
of their own, if the fire car in Canada proves 
successful. , 

Applying Truck Tire* With a Pren 

T HE accompanying illustration shows how one com¬ 
pany re-tlrea track wheels in a minimum of time, 
saving expense and loss of time to the firm that needs 
e\ ery truck to maintain Its prompt service delivery 


gallon tank, a steam jump, and the n e c essa r y hose 

The wheel ueedlng a new tire Is placed in a hydraulic 
press. With steel cylinders acting as buffers, the old 
tire Is pressed off under 100 tons pressure, to be rebuilt 
or discarded A steel band for the felloe, if such is 
needed, Is taken care of by appliances on band A band 
heater, fed with natural ga«, prepares It for the wheel 


and cold water quit kly shrinks it Immovably into place. 
Replaced on the hydraulic press, tho wheel receives its 
new tire under necessary pressure, steel cylinders again 
acting as buffers The entire operation requires but a 
comparatively short time 

In tbo*aeoompnn> ing illustration is shown how dual 
solid tires are forced into position on a truck wheel. 
In a few momenta* time 


Supplying Fresh Air Through Canru 
Tubes to Underground Workers 

T llhltb is a two-fold reason for supply¬ 
ing an abundance of fri hN, port air to 
mlneiM and other underground workers 
Urn!, It in of vital impoitance to the 
health of the workers, soumd tho re 
movul of luflumwuhle gases particularly 
In coal mining In tunneling and similar 
Mibh rranean work n tlmilnllon of air 
must hi ioiHtunth nmlnliilned for gas, 
foul air (ApWrHlon dust and itnwdn fume* 
retard labor hiiinc ln< ill i<mj In the 
work aiid result In additional < \pouse to 
tile contractor 

A tnanufm tun r of ennv un Ihi^* i (<i ntly 
had brought to hi* attention tin dlttbnl 
ties and lurnnw iiIoihl a» < ompanv in^ the 
nee of a tin duct In the ventilation of uu 
derground working* Hi whs nut slow to 
act on tho nuitm at Ion that suitable duct 
might bo ma<U of tamus tubing and In a 
short time he mun^eded in evolving »pe- 
dally treated <anvas drnt that has met 
with threat favor nlnu IN Introduction. 

The advantages of the now form of tub¬ 
ing are numerous. In the first plan, It 
is not nec*eHsary to have a smooth or 
level floor as with tin or wood tubing 
for the canvaa Is Just suttlilently pliable to adnpt itself 
to nnv position In which It Is placed It is much lighter 
than cither the tin or wood duct, and can be carried 
bmk from the face of tht tumiel by one or two men 
preparatory to blasting, and dropped along the side 
This miration can be done In a few minutes’ time 
wilt ruts with a tlu duct each Joint would 
have to la* disconnected and carried huik 
and tho oih ration repented after tho blast 
was made, obviously consuming consider 
able llim If a hole Is punched in the 
tubing it uiu be easily patched or a sec¬ 
tion of any length-di sired urn he inserted 
in a few inlnutis With fans of suitable 
capacity, it la possible to deliver air for 
distances varving from 500 to 000 feet 
with base When the fane are not work 
ing the tubing collapses and can l»o hung 
on or pushed against, the side of tho 
tunnel Whoa the fans are started the 
tubing fills out and remains ho a* If it 
were reinforced with a spiral of steel 
wire * 

It is pmtlcularly in the ventilation of 
mlnea without cross-cut* that the canvas 
tubing is attracting much attention Here¬ 
tofore It Iuih been the practice to force a 
great volume pf air through the sliafta 
and entries of a mine, dividing or split 
ting the uiTreut at different points In 
its courai so as to tarry It to every part 
of tho mine T sunlly the galleries or 
tunnels nri driven in pairs nud at fre- 
quuit intervals connei ting tunnels or 
(rorts-iiits are driven hi tween them so 
us belUr to Uri ulnto tho flow of air 
\s tho work lu euih gallery progresses 
and the fa<fe advances fartlur and farther the cross¬ 
cuts in the rear are domd or sealed up in various ways 
In order that the uli current will not find a ready by¬ 
path and thus full to reach the heud of ia<h gallery In 
any appitnlnble volume Hv means of the canvas 
duct It is believed that successful veutllntlou of mines 
enu be carried on without tho use of frequent cross¬ 
cuts 



A typical hydraulic press hi the act of preaxins dual sold tires Into position 
on s motor-truck wheel 
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Strategic Moves 


of the War, June 15th, 131$ 


By Our Mihtary Expert 


T HE timely and powerful Russian offensive baa 
achieved immediate rf«u!t h lu additlou to thi large 
local territorial gains souired, b) the least niug of the 
Austrian assaults which u ftxv da>s ago hu lously 
threatened the Italian line guarding the Venetian prov 
luce Already the Italian trtsqw have la-eii ublo to 
press forward for the double purpose of regaining loat 
ground and holding their former assailants in iKxritiuU 
lu their immediate front, to prevent detachment of 
troops to the east* ru Hue 

RejMirta at tin moment this* linen are written Ihdi 
<ate thHt the Russian offensive has extended north of 
tin Plnnk lopogruphkal features whbh prnetknlly di 
vide the i astern 11m Into two grand wettlons To the 
uorthwaid of Barunovb hi hivui |*>vvcrful throats have 
laqn made bv the ( star At the inoimnt It seems Hkel> 
that tbls at tat k xvun rnerelj for the purpose of pro¬ 
moting detachment of German troops to reinforce their 
hard pressed Austrian allhs tu \olhjnia <lit 1 h and 
Bukovlim although after the trum minus surprint of 
the Russian gtnerul attack—whk-U surprised the Ana 
trhniM most of all it Is b\ no ineuns Impossible that 
Russian force* hav< gal bend in sufflehnt strength to 
txtind their determined in fixities ivitl farther north 
of IMmsk than the 75 mile point when Hindi nburg was 
uttuiked Tin (lerntuns piexiouslx nttimptetj counter 
inoxcmuits on the Riga Jacolmtudt Hvlnsk front to 
treato a dixirtdon In favor of the southern (Ktrtion of 
the Hue but utiordlng to the dlsputchis thn made 
little or no Imprisslou oil thi Russian front These 
small counter offensive« are ho ohxlouslj (ulled for us 
relief nunsureft thut it nun lx taken for grant! d that 
thej were expected and, further that adequate provl 
slon had been made by the Russians to meet them 
Ah oil uuiih rolls former occohIouh the Austilans him 
been compelled to tall upon Germany for Immediate 
and unstinted aid Hitherto It has been forthcoming 
with definite results Lu this case the i espouse n mains 
to lie seen The dispositions of the German giueral 
staff are ho invailablj excellent that If no strong de 
vtlnpment ensues in uuswtr to the call it may furnish 
a very real continual Ion of repoitcd latk of reserves 
and of unreplmeflble losses which have been sustained 
ou the Helds of \ erduu 

In the HumsIhu offenshe the prfmtpnl mussing of 
troojw appears to liuve taken plact before the \ol 
bvitlun triangle of fortresses as well to the south of 
limioitol, In Galkin nml Bukoxlna J he Uistrians are 
holding dlnstK to xvistwaid of Tarno|«»l hut the |>ow 
erful thrusts to either side Ihreaten to forte ex mint 
tlon of the salient thertbj formed and Ht no distant 
date A» matierH now stand howivtr the salient U 
on the other sltb and It Is rii>orted thut stiong Ttu 
tonic forces hate mussed between tht noithcrn face 
of the Russian salient and the I’ri]Ht A successful 
downward thrust on the part of tin Germnns would 
almost ccrtnlnlx uiwet the Russian communications, 
not only effettlxelx thinking the offeusixe, but In all 
probability breaking the Russian line definitely But 
it is seriously to he doubted win ttu r sufficient Teu 
itonh reserxes nre axollablc to force such a breach or 
<arrv It through if a 1oe*al break of anv rest>ectable 
dimension should octur 

The Russian Httuik has for its ultimate object of 
course the thrusting lank of Teutonia from the tsars 
domains uml the winning of a xhtorj width would do 
tide tin war But there are first bsttl objectives to 
be galled and these muu to tie about as follows 
kmi 1 The Russians are now about n miles south 
oust of this most important railwaj junction, where 
fixe roads meet and there has been no reiiort of chexk 
In tin lr forward tuoxement for several flays Tlie low 
of (his point would seriously handicap the Austrians 
flank tluir line north and smith and the menace to the 
more imjmrtunt Brest 1 itovsk farther to the north west 
would hprnmp Immediate 

Lemberg Fight tallwaxs center here and its Im 
portamv N obvious. 

Holies A minor junction, but one closely connected 
with a second Junction not over 15 miles to the south 
ward, posse hnIou of c ithur would almost accomplish 
possession of the othc r and at once imperil the com 
nmnlcations of— 

Kolomea This Jumtlnii Is of paramount Importance 
for the establishment of an advanced base for opera 
thins against the Cnipathlnn imsses It lies about <15 
miles went by north of < z^nxovlU 

It seems gene»*all> to Ik expected that the success 
or failure of the JtusHlau entertirlse will be Indicated 
within the next few dajs MHItar> observers are look 
ing for a movement from Hahmlki where General Bar 
rati commands between 500,(MS) uud 600000 men, di 


rectly on the flunk of the Teutonic Turkish oommuul 
cations with little beside the army of Bulgaria before 
them If Houma ala la persuaded by Russian success 
to attempt the hoeing of her own row, little short of a 
miracle could prevent the crushing of Bulgarian as¬ 
pirations and the definite severance of Turkey from 
the t entral Empires, with the Grand Duke battering at 
the hack door of the Ottoman territory r 
The English on the western line appear on the verge 
of Inaugurating movements of moment, while the 
I reach glx'e efrery indication of determination that Ger 
muii) shall not tie allowed to break off the battle of 
Verdun l*erhai>s the International military confer 
cnees of the Entente have borne sufficient fruit to guar 
un'ee that no element of the a) 1 lance will again be re¬ 
quired or permitted to sustain an offensive alone Bu< h 
concerted action however, has not as yet develoiied, 
although there Is ample Indication of tmmlueucy 



former front nhown l»x bruin a line Ras*lun p^tlona on 
Juut* 10th shown by bold Hue 

At this tlate the jiosltlon of the Russian line south 
of llu Pr1|Ht marshes Is aliout as follows 
The difthult country Immediately south of the 
marshes In conjunction with strengthened Teutonic 
force* haw not as jet bet^ome the scene of Russian 
gains. This inactivity, however, constitutes a factor 
of safetv to Russian as well as to Teuton, for move¬ 
ments are difficult for an attacker and passive defense 
la comiwrattvely easy The ground therefore estab¬ 
lishes a reasonably safe rest for the right flank of the 
attacking Russian line which extends to southward 
Almost west of Kolld the Russians have gained 
ground past the Styr to the Btokhod River, about 20 
miles from Kovel, the line apjiearing to run almost 
west from Kolki to Boguchovka, on the StokluxL From 
this point the Hue ran* southward to Tortthln, which 
Is alxjut 15 miles west of Lutek It Is on the Sierra 
Rlxer and within 45 miles of Vladimir Volhynfckl, a rail 
head on an affluent of the Bug, which is but a few 
mile* west of ^ ty* 1 * the line seems to sway 

eastward tafcjxflht fffOklD to 10 miles west of taboo, 
grads ally straightening <)qt further to the southeast 
a few miles west of Krenlenetx, " ? 

West of Tsrnopol there is little change. The Atjs 
trtans, reinforced by German troops, have made a 
desperate stand, and the Russians have been tinable to 
gain much ground at the present writing 


To the southwest of Taroopol the Russian lifts sags 
forward again, haring readied a point to weetwaM 
of the Zlotallpa River Boccac* has fallen, and the 
Russians are pressing forward along the railway to¬ 
ward Halles 

Zslessctyk) has been passed and a considerable sec¬ 
tion of the Dniester has boon lost to the Austrians. 
The Russian Hue now reaches Snlatyn, almost directly 
to the southward. This point is about 20 mile* north 
west of Gieruovlte, aud Its occupancy has automatically 
cut the railway leading northward from Caernovtts 
The Russian line la also within easy artillery range of 
the railway to Kolomea, For all practical purposes 
communications along this line have been severed by 
the Russians, and evacuation of Csernovitx seems but 
a matter of hours There la, however, ample means 
of egress from Czernovlt* to the southward, as a rail 
way extends to the not-diatant Carpathians and their 

passes. 

Should the Russian offensive through Galicia prove 
successful and any material distance be galued, as, for 
Instance, should Lemberg and Prxemysl be reached, 
it would establish a situation new In the great war 
Wkeu Russia prevloUHlj hold theee important places 
the o^tmuilc armies were well to the northwest, with 
their communications absolutely safe from menace 
But with the Germans In their present position north 
of Plunk to Riga, Russian oeeuiiotiou of Prxemjsl and 
I ulilln would rip the very lining out of security und 
form one side of a most promising bag in which the 
entire Gemum force might be Inclosed There Is little 
likelihood of anj such dex elopment, however, for If 
the Russian movement shows sign* of making any such 
vast territorial gains the German line will undoubtedly 
retire and that hastih Valor bus nothing to do with 
it it would be dlw retion of the most ordinary sort and 
dictated bv direst necessity 

The most Interesting aspect of the Russian offensive 
after thij surprise of Russia’s powerful comeback,” 
is that of wondering how her allies are going to back 
her up Will thej cofiperHtt in full and give her every 
< huoce to beat her wax through/ Or vxlll some un¬ 
known factor of warfare require them to wait longer 
before sailing in xvltb every ounce of energy? Those 
forces at; Balouiki draw the attention of an observer 
like an an light In a dark street Surely the time Is 
almost here when the raison detro of their comeutru 
tlou will lie demonstrated 

Ami an equally Interesting subject of speculation ts 

“ What Is the Kaiser’s staff going to do about it?” 

The Current Supplement 

T HE issue of the StnctTinc America* Supplement 
of June 24tb, No 2112, completes the volume includ 
lug the first six months of the year, aud contains an 
Index covering that period It will be valuable to pre¬ 
serve for convenient reference Tht Fallacy o/ the 
'bcbuliif Uypotheels reviews uu important subject, and 
gives a com lse history of the various theories that have 
been brought forward regarding the motions of the 
heavtnly bodies, together with reasons for discarding 
them The fifth, and final article of the series on 
Economy in Study appears in this Issue, and should 
not be missed by anyone who has read the previous 
Interesting papers Tha Making of Military Hoadi tells 
something of the extensive work necessary for the 
efficiency of a modern army in the field, and there are 
a number of illustrations. A timely article la the 
one on Liquid Eire which treats of one of the novel 
weapons brought forth by the war A number of 
sketches illustrate the description The Purification of 
H atcr Supplies is a subject of vital importance to every, 
man, woman and child, especially in these days when 
theorists an4 politicians so generally control the char 
acter of this necessityattlrffe. ifaJriny Foods and Hqn 
tells of methods of using convict labor In some western 
states for balAlng roads that not only nreuxf material 
benefit to the state, but are especially successful In re¬ 
deeming and reforming the convicts, thus resulting hi 
a double gain to the oommunRy, ^Ztccfsre Boom OeoH 
lograpk describes the details fit construction of an 
stniuent that is required In every Weft-equipped 
physical laboratory Excellent detail drawings make 
the construction perfectly dear. 4 JfortK* {Hastier <M 
the Coast of China tells of the Wrfcdftrtfk 
steamship* and is accompanied by two 
grapha Modem' Air gives many interesting fleets rdst ■ 
ing td tbs air we breathe with relation to health* tfcd 
explains popular theories CdpiUarHy. and tongs flbne 
givee a summary nf a dtscuMfon by prof Dewar on 
problems In capillarity. Other Sriicley of ralfte 
War Eeppett* and The Reform of the I tom of ftotoutt 
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Hie Binding of Boob 

dto OMlWtor of the Soiwnlto iunucuiv, 

! The ScDtHTmc America it's object b In part “to re* 
gee* tt*© mo*t advanced thought In science and industry 
the world ” 

i In regard to the above statement I would like to see 
*om good a earn reflected in the way that book* and 
pnmtJhleUb In my bumble opinion, ought to be bound 
1 To b0 mire book* have been bound for hundreds of 
JSSXS and many, no doubt, think that they have arrived 
it perfection But they are a long way from it 
1 I bad a brother In law, In Germany, who was In that 
bauble** for more than 00 year*. All bl* books were 
Always bounty so that wherever you opened the book, 
It would always stay, but the majority of the books 
^oumi In these days of commercialism are bound go that 
yon almost have to put H in a vice to keep it open 
There la no comfort In reading such a book because 
your attention is continually diverted fiow the subject 
matter and directed to the mechanical part of wiueexlng 
the leaves apart Thin Ik not all, but I Mieve that a 
great many books are mined In precisely that way It 
in true I might bring this matter befor« the book 
binders associations, but they would most llkeh on!) 
laugh at It and say they 4 know letter ' and ♦hat is 
the way we have learned the trade and “we always 
bound books in that way,’ etc 

Another thing ought to be abolished namely the wire 
binding of pamphlets, etc In a short thne iwrtleularly 
In damp weather the wires get rusty and the leaves not 
aeldom literally rot off When I get a book or pamphlet 
wire-bound, I 1m toed la tel v take out the wire and stick 
the leave* together with needle and thread To be sur< 
that is work and take* time, but it pays with the com 
fort you get out of It 

Of course, the Scientific Amkjucan is not speclalb 
charged with helping the bookbinders but us the 
Scientific American Is to reflect the most advanced 
thought in science ami Industry throughout the world 4 
I thing It will be very appropriate to give the millions 
of readers a hint about making some little but very 
timely improvement 

Da. J MI'ujke, 

Chicago, 111 


The Dye Industry u a Factor of National Security 

To the Editor of the Hcientitu American 
Your editorial on page 674 Industrial Numlter, June 
3rd, 1016, "The Dye Industry a* a factor of National 
Security,” 1* the very best combination of words to 
cover Prrparedm *s that I have had the chance to read 
That small section In Italics * ft dye factory ma\ be 
changed within a week Into a factory for the produc 
tlon of high explosives, ought to be in black ft tiers 
about half an inch high 

If that piece isn’t copied hy newspapers broadcast, 
I’ll think the searchers after the right matter are peter 
lug on their job 

There 1* another section which ought to come In 
good and bard —big letters — l mean—the safeguarding 
of the new dye concerns by our Congress 

i an’t you say the same things again, before long? 
Maybe you will have to change it a bit so that It will 
look newer but if It can bo put Ik fore the eyes of the 
Scientific American's readers again and agalu, it will 
accomplish a great deal of good 
It’* a corker 

Charles French Perry 

Bangor, Maine 

The Coudcnport Freeriog Care 

tfo the Editor of the Scientific American 
. At toudersport, Pennsylvania there is what seems 
to be a natural rock cavern which apparently is the 
largest freest ng cave yet discovered in the eastern 
United State*. Occasionally notltes about it appear 
In newspaper*, and they usually speak art It us do the 
natives, as an Ice wine and repeat In various ways 
the statements and theories whkh the peasants of 
France, Germany, Swrltterlaud Austria and Italy have 
advanced about freeslng caves for some two hundred 
years. An article in the Hctentitic American of May 
& entitled " An Ice Mine Tba A Freeze* In Hummer and 

E v in Winter," says of the Condersport freezing 
that gndogUta are not able to explain “ why the 
Aould fbrm, In seeming opposition to the laws of 
loatnra, in summer and, melt in winter, aa it does in 
this tnstanoq" 

8obt**t*t*Ah lovtowtrer, u tn undraw 1 
n^tkoa. Soyar*! hundred Instances of It arc known, 
sM tb# causa* of It* formation have been studied 
tha cars by numerous scientists. Very 


briefly, the gist of their many observation* is as fol 
lows Subterranean Ice is formed only In localities 
where loo forms in the open in the winter time Two 
factors are necessary for the formation of l^e cold 
and water tor ice underground the cold of winter 
farhUhee the first, the thawp of spring furnhdi the 
second In aM known cases the body and main side 
passages of the roc k hollow are below Its mouth and 
Into these the heavy cold air of winter sinks by gray 
ity When, then, the spring thaw* occur, the water 
runs into the cave and freeRoa More slowly the light 
hot air of summer in turn permeates the cave, ami as 
It does It milts the lee 

A series of weekly or e\en monthly, observations 
made for a year at Coudernport by a competent oh 
server—and surely there is some school teacher or 
physician Ht Coudersport who U comiietcht—would 
show doubtless that the lee formation there olievs the 
same natural laws whkh subterranean hv forum 
tions in other parts of the world obey Such a series 
of observations was made, for Instance, about the 
freezing cave at Decorub, Iowa, by Mr A I* Kovarlk 
Htid Ills results were published in the Hcientitic Ames 
it an SumjsMENf, November lifl IKON Vntll this is 
done nt (nudorHjkoi t, all Moris of erronootiH notions 
will Ive peddled about b\ visitors iih wt’l as Us natives 
and a well understood natural phenomenon will eon 
tlnue to he sicken of, with bated breath, as u tnys 
terlnu*, unique mnrvel 

FnwtN Swift BaLch 

Philadelphia Pa 

New Ways of Using Wood Waste 

To the Editor of the Sv ifntifu Am mu an 
T he statement by I t.ordon Dorrame In the article 
on Wood Wastt at page 427 In the He ikntifk Amkhican 
of April 22nd 11)10, is an institute of wireless writing 
The 4 New I ugland imj>er manufacturer d<n h not de¬ 
velop a lard substitute from pulp wmsi wn^te” 
This would b« luipoaRlhlt What h< d««s is to 
utilize the hvdrogen evolved in clctlrolvth hlenih 
work for the hydrogenation of oils It in a side 
industn Tin same pa|H*r manufacturer utilizes an 
exmss produitlon of ehloilne for making chloroform, 
the daily production of whkh la 2 000 jM>und« hut this 
is not a *h\ product from this pulp wood waste” any 
more than the lard substitute Uu 

T J Kejcnan 

New \ork City 

How Celluloid May be Manipulated 

To the IMltor of the ftcmmyic American 

In >our issue of February 2«th npiaars the article 
11 Celluloid Covers for the Luboratorj ’ l ba\o used 
celluloid sheet for a variety of purposes wheie light 
ness compactness and transparencj were desirable 
features Sharp bendH may he prcxlueed with relative 
ease by upplvlng a hot iron or other device to the line 
of tiie angle Joints I have and frequently make now 
with uc^etoue The two o^rlapping pieces are held to 
gethor, acetone 1 h applied from a dropinr so ah to flow 
between the surfaces and these are then pressed flimly 
together Adhesion results very quickly so that usually 
no mechanical holding device la necesfoiry Irregular 
bends, cspeciallv nt junction point*, cun likewise be 
made by allowing sufficient acetone to be absorbed by 
the one part so that It become* plastic and can he 
molded into contact with the olh*r pnrt bv pressure 
of the fingers In thin whv a dustproof co\er can be 
produced having also more rigidity when completely 
dry than the one descrlhed in yotir Article 

< ollodlon sheets obtaliNsl In cletmlng fqtollcd noga 
ti\e fllms is very useful and handy for mnnv purjHises 
and can easily be manipulated and Joined b\ aid of 
acetone 

Herman S Hikde&er. 

Baltimore, Md 

Engineering Maxima in the United States 

[Home fttreigners seem to hold the o/dufon that the 
greatness of this country lies <n the extrrma to trhich 
tec go This may or may not be a ccmiplinunt <o us, 
though the foreigner seems to think U is An American 
engineer eceived a request from a friend 

abroad to jend him data concerning a number of the ea 
tremes t chUh have been reached in this country in m- 
glmcrinQ sfruefwrc*, and in return for some assistance 
rendered by the Editor of (he Hcientitic Amfric an in 
making this compilation, the compiler has sent us the 
data for publication. As *uc> tnaritna are of some in¬ 
terest icc suggest that If ony readtrs know of any of 
thim hai btg been e^f^mdrd tre will hr pleased to pub¬ 
lish such reitoioHfl from fttnc* (<> (ime The data refer 
to this Cf)untry only , though imludlng our nrtghbor 
Canada — Editor.] 1 

Railroad Bridges, The loufewt span 1* the cantilever' 
bridge over the St Lawrence River, near Quebec The 
spans are 615—1300—516 feet. It contain* 03,000 tons 


of steel The next largest single span, but tbe longest 
If the bridge approaches are Included, Is the one over 
Hell flute New \ork l U\ the total length with ap¬ 
proaches (some of with U are stone ar» he*) 1* 18 HO feet 
and It oontulu* SThOu ton* of steel The longest single 
span is 1 ooo ( 'i pf u»nm st tdugle structure steel 
bridge Is prolmhH the om nt KnitHus t ity, whfth Is 1% 
miles Umg 

Rtiam l ah nmntii r Tin largest and most itowerfu! 
steam freight kNoiunthc constructed Is the urficu 
lated Erie Tilplcx built b\ the Baldwin I ocomotlve 
Works It has 12 piiliw nf cli Mm, wins Is four of which 
arc under the U ndoi he Hides t w ivw la < 1 1< adlng and 
trailing trucks the total wlu*cl tmse Js ltd feet and 
It weighs with the cn^iia mid tender fit working order 
*<53 050 pounds or about -tJO r ( short tons it has t\ trac 
ti%e force of K00U0 pounds when working (onqHitind 
Tho lender h«s a water euisnUy of 10000 gallons and a 
coal capacit\ of 10 ions 

if/rr/He lAMomatiir The largest electric passenger 
locomotives are tboso oporated cm the < hUiigo, Mil 
Wflukoe A St Paul RnilwHv developing 3-4o horse 
pow’tr eHth or 3,000 conthmouslj, tmasurhig 112 ftc( 

S inches cue roll, and having a tractive font of WNI tons 
oxe r all grades ujj to 2 per m nt Ou a le\U trm k Dm \ 
will also haul the sume tonnage at a speed of 00 miles 
jK'r hour The hugest electric freight locomotixes of 
the same railroad hu\c a capacity to haul 1000 tons np 
a l jh r cent grudt at 15 5 miles pe r hour, or the hhiuc 
load on a lex el true k at ulmut k) miles ]>er hour The 
freight locomotlviK cm the Noxfolk & Western 
Mm* are tin slngk phase three-phase, consisting of two 
HCKtioiH, weighing tog» flier 540 000 iKtunds and taxing 
a motor capacity of 2 4()0 horse-|)ox\(»r and a tractive 
force of about 115 000 istunds at 14 utiles jh r hour 
Trains The longest freight trains in regular uwe are 
he lie vesl to bo theme on the Erie Kail road consisting of 
SO to 00 t/ns wishing about 70 tons each (he total 
leuigth ia alKMit 4 44)0 fc“et, % or about two thinls of a mile 
A t< Ht train of 251 louden) < urs of a total weight of 17,012 
short tons biuk of the tender and u length of *547 fent 
or altoiit 16 miles, was pulleel by this locouiothe, but 
this Is not regular practice 
The longest passonge r train run occasionally In com 
mercial Hen lot* on the Pennsylvauift Railroad baa 16 
curs of UO tons each, and a locomotive w ( Ighlng 200 ton* 
The longest one run regularly has 12 cars. The longest 
freight tialn on that road has ITS cars of 70 tons each 
when loaded aud a locouiothe of 220 ton* 

C* «(i al Stntiotis Among the largest are that of the 
Commonwealth Edison Co, f hlcago approximately 
610 000 kv a genurateKl by steam The two New lork 
Idlson BtatloiiH approxlumtiug 2M)(tO0 kv a also ste*»nu 
drhen The MteaUaUppl lther Power Co Imn Rt present 
136 661) kv a installed with an ultimate iH|m<ltx of 
270 tHX) k\ a , gemeruted bj waterpower The Phlla 
delplda Him trie (o 1ms approximately 162 000 kv n 
ttistnlhsl all generates! by steam J he Niagara Falls 
Power (o opcrales (17 000 kilowatts In three different 
plants These central stations are not always entirely 
under the same roof but when under seimrnte roof* 
the} are Jntt mm nee tod eleetrleullx forming one sx stem 
Of these the largest one furnishing eltx service Is the 
Commonwealth Edison to with tlce New lork wtotieius 
next and the Philadelphia stations probably third 
Klrcttlc Tt an amission. The longest distance Is 275 
mlleH at 150(MK) vctltB (nominal) cm the system of the 
Pacific Light k Power to In rnliforrdn 

Voltagt The highest voltage used In trnnsmtsslon 
fa 150,000 volts nominal (actually Its non i on the \ 
reumetUsl transformern of the Pacific light k Power 
to In California 

Omnator The largest single elec tilt generator Is 
47 (HK) kv a which Is to he Installed in the near future 
nt the Duquesm Light ( omjsniy a plant in Pittsburgh 
Tlie largest now Installed Is the 55 000 kv a unit at the 
Philadelphia Electric ( omjmny a plant 

An Lamps Tlu largest In regular use for lighting 
is a flaming arc of 12 5 amperes, 1X0 volts and for 
flood lighting as high as 100 aini»ertR at 110 volts For 
photographic puntoses as high as 30 amperes nt 110 
volts For c tc lilug glass 05 to 150 anijM re m at 110 volts 
tor searchlifclitH 200 amperes 

/tk« adc ik* nt Lamps Tlu largest made commercially 
ia a 2^>00 watt lamp larger out 4 * ot inwHihlx 4 000 to 
5,000 watts have been made but ne»t certumerilally 

7 fhphony The leengest dlstaneN to which telephony 
over wires baa Ikhu (Hrrled eiut Ik fremi New lork to 
San Irnueiseo by wav of Boston Buffato rhleRge' 
Denver Salt Igike Cttx and Portland (Oregon) a total 
length of circuit of oxer 4 700 miles Alnmt ten tclo 
pheme relay or rerxnrer station* wen* use*] 

Buildings The highest office building In the weirld 
Is the Woolworth Building in New York < Hn , which 1« 
750 fett high to (he observation platform the lantern 
being 42 feet higher The largest in Hrea ia the Equitable 
Building In New York Clty> having^ total floor space of 
1,200000 square feet, nearly one twentieth of a square 
mile, or nearly 27 acres. 
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A Model Hospital Train 

Describing the Completeness of the Bavarian State Hospital Train 

By Alfred Gradenwitz 


S OME time ago the German Museum of Muulch de- 
elded to place at the disposal of the King of Ba 
varla a considerable mim destined for the benefit of 
the wounded The king ordered tUU contribution to 
be used for the equipment of a State Hospital Train, 
which was eviutually attached to the Sixth German 
Army and placed under the orders of Crown Prince 
Rupert of Baiarla 

The tusk of the Muaeum consisted in availing It 
self of all the resource of silence and engineering 
with a view to lusurlug as hygienical aud comfortable 
transport conditions aa possible The Museum was 
eminently fitted to fulfill this task in so far as It had 
a number of the foremost expert* at Its disposal and 
because of its unparalleled connections with German 
Industry, which greatly facilitated, the obtaining of 
model arrangements In every respect 
T%e State Hospital Train Is designed for transport 
lug about 200 patients, and for accommodating In ad 
dltlon the personnel, whith comprises 3 doctors 3 
managing officials, 2 clergymen, 3 female and 22 male 
nurses, 3 stokers and engineers, 2 male cooks, 4 sol 
dlars aud 3 railroad officials, a total of 40 persons. 

Twenty nine cars are provided for transporting and 
feeding the wounded and sick, as well as the i>eraou 
net, vU., 14 soldiers* hospital cars, each comprising 
14 berths, one officers* hospital car, comprising 7 
berths, 1 operattou and Xray car, one disinfection 
car, one lighting car, 2 cars for doctors, female 
nurses and clergymen, 2 cars each for 10 mule nurses, 
1 manager's car, one kitchen car, one kitchen provi 
slou car, one linen storage car, and 3 Itaggage and 
materials cars. 

( opsldering first the soldiers* hospital cars, these are 
found to be extra spacious, thrwuxle railroad cars 
each comprising 14 berths, arranged cm the two sides. 


These berths in reality are stretchers designed to be 
placed by pairs, one above the other In sprlng-sup- 
jported frames The upper stretcher, whenever de* 
sired, muy be pulled upwards by day or hinged back 
wards, the lower stretcher then constituting a com 
fortable coiuh with Its five-sectioned mattresses and 
twisters lor the additional comfort of those seriously 
wounded, the upper stretcher may be removed and 
the mattresses of the upper berth uaed for the lower 
berth, bo as to place the patient on double bedding 
and at a convenient height for the doctor 

Each berth of the soldiers* hospital car includes a 
little table, which Is designed to be used both as a 
dining table and reading desk Al>ove each berth there 
Is provided a string for the patient to raise himself 
by, while on one side there Is a little case In which 
he may store his valuables and the like Each hospi 
tal car for soldiers contains a washHtand chest pro¬ 
vided with drawers and a hinged lid, which may be 
used us a desk when so desired Wearing apparel of 
patients is kept in a spacious cupboard A lavatory 
aud wasbstand complete the equipment 

In the officers’ hospital car there are Installed 7 
separate beds made of white enameled Iron pipe, 
which are spring supported so as to damp any shocks 
and jerks incidental to railroad travel The mat 
tresses of the beds are designed to be used as stretch 
era The beds arc arranged at sufficient height for the 
doctors to examine and treat patients conveniently, 
ami they can also be converted into couches for the 
use of the slightly wounded The remaining equip¬ 
ment of the officers* car Is the same as that of the 
soldiers’ car 

In regard to the operation and X ray car, It Is of 
interest to note that there exists considerable dlverg 
ence of opinions as to the desirability Of surgical op¬ 


erations In a hospital train. Inasmuch as operations 
have been repeatedly made In cases of Immediate 
danger to life, mainly daring stoppages, It was de¬ 
ckled in this Instance to provide an operating car and 
to equip It as suitably aa possibly with a view to 
rapid surgical work. The car la divided off Into five 
separate compartments. In the middle one there Is 
the spacious operating room proper, containing a mod 
ern five-sen tloned oiwratfug table that efin be readily 
adjusted by means of hand wheels and screws On 
the walls of the operating rodm, on either side of the 
operating table, are Installed an Instrument table, a 
narcosis table, a double irrigator stand, and a dressing 
pall arrangement on rotatable and adjustable arms 
so as to be placed within convenient reach of the 
operating surgeon There are also provided two large 
washing basins with hot and cold water supply, and 
a double stand for ham] disinfection. The Instrument 
case contains a most complete set of Instruments for 
any surgical operation likely to be undertaken and 
four portable cheats for medicament*, dressing, aud 
other requisites to be carried by attendants during 
the doctors' visits through the hospital cars. A pow 
erful electric lamp and mirror reflector are arranged 
above the operating table* 

Adjoining the operating compartment Is the steril¬ 
ising compartment, comprising a large steriliser for 
dressing, another steriliser for Instruments, a salt 
sterilises and a washing* basin for Instruments, with 
cold and hot water supply The steam required for 
sterilising is produced by a special boiler at a pres 
sure of 15 atmospheres. A point was made of In 
suring the greatest possible cleanliness and sterility, 
accordingly all metal parts likely to come In contact 
with the doctor and patients are made of polished 
[Conoiu4ei on pops *71) 
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Operating room of the German hospital Mb* showing the chi borate 
equipment 
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t d»« tencto*a Ip Belgium and France* Which wind m 
* « **rp#ct from the North Sea to tbe Vosges moan- 
tgtui, tH« asrlous basinet* of warfare has not succeeded 
Jn smothering the old time French gaiety Id tbe soldiers 
of France* Bub*t*ntl*l evidence of thl* la found In the 
many humorous newspapers that are being published In 
thp tranche*, within *ormd and range of enemy Are 
It Is believed that LEcko de Virffotmr which com 
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wishing to amuse his comrades of the 154th Territorial 
Regiment, resolved to publish a trench newspaper which 
would contain news, anecdotes, and even sketches repre¬ 
senting the efforts of local talent The captain of the 
company approved of the idea, and even went to the 
extent of furnishing the necessary paper and the copy¬ 
ing Ink, But the copying paste was still lacking bo tbe 
would be publishers set about to And the ail Important 
requisite Ruined villages In back of the lines were 
searched and after diligent pursuit of their task the 
searcheis uerv rewarded by a find of gum, as well as 


were about to realize thplr ambitions, a German T7 mm 
shell fell In the midst of the improvised print shop, 
putting tbe quietus on the publishing aithlties. TJn 
daunted limiu vur the m< u recommenced their work, 
and In n abort tlnu tlie first number of the Fanion 
made itw a pi* uriuai In the form of over 100 copies. 

Anidi from (lormnn ^ln Uh nnd other forms of inter 
fort nee, tin IjmhU Jouruull*tM nt tin front luue other 
problem* h> fme wlibh tri no Ioh* dimintrous to their 
etiulpnuut It Is not ullumiuI ftu ttniu U> riturn from 
an engagement oul\ to find that tin trim h ruts have 



method publication on October 20th, 1014, was the first 
«f the French trench newspapers. Its first and second 
nm&taTt were typewritten on thlu paper, bat beginning 
with the third number this interesting journal was, and 
has rittce beea, printed from type Aside from the latest 
hews at the war, newspaper contains much humor 
**d W poetry, 

Althea** other sections of the Intrenched line hare 
net m to Wee socm* to printing 

f ilms, the lacenthty of the French soldier* soon found 
a means of duplicating handwritten newspapers In 
^entity. A Story Is to'd of how Sergeant Bonneton, 


several cake tins for holding It But no sooner did they 
attempt to nse the gum for copying puriKwe* tbe> 
learned to their great (Uwnay that it was of the variety 
suitable for confectioners and worthless for their pur 
pose 1 Finally, they sent a corporal to a certain town 
several mites In back of them, who succeeded in bring 
lng back the much desired gum 
The preparation of the gum Into a successful repro 
during device waa soon accomplished, thank* not only 
to the ingenuity of the men, hut *lao to a liberal col 
lection of odds and ends gathered in the tranche* Yet 
just as the Impressions were being made and the men 


devoured their copying and pajier But evon this 
obstacle has not prevented the multiplication of tbtf“ 
original periodical* So muth Interest has the French 
government taken In the trench newHpni>era that it has 
authorised M Charles de Lit ttomldre to rollout copies 
of all of them, which aro to be present'd In the Nation ii 
Library of Baris The list of the publications alone Is 
said to occupy over a page 
Following the L'Kcho de VArffonnc, there have been 
numerous trench papers started bv the fighting nun. 
Among them Le Petit Echo du 18< IWpiment d'lnfan- 

(Ooncluded u„ paoe 07.!} 
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Library and bedroom corner of the four-liwme flat 


Kitchen, dbtfng room and pantry exposed to view 


A Compact Apartment for the Man Who Does 
His Own Housework 

I T would appear that E J Beall, of Cincinnati, Ohio, 
Uhk solved the problem of running a womanles* house¬ 
hold His success la due to the compactness of hts 
living quarters, which makes for a high order of «fll 
ciency with the minimum of labor In fact, the apart 
ment consists of but one room which, by the sliding 
of various doors which comprise the walls can be eon 
verted Into a dining room, a sitting room, a kitchen 
or a bedroom 

The four In-one flat, for such It truly Is, measures 
18 by 20 feet. When the owner desires to prepare a 
meal he has only to slide a few partitions aside reveal 
tag a gas range, a kitchen table, chairs, sink with 
running water and every other convenient^ that g«>eH 
to make an ideal kitchen When the meal Is ready to 
be served, a few partitions on the opposite side of the 
room are moved, bringing into use a dining table and 
the necessary tableware and t hairs The meal once 
disposed of, the doors or partitions are closed so as 
to remove all traces of the dining room and kltihen 
Other partitions are then shifted, bljflgiug to vle>\ a 
few eas> chairs, a library, tabic, electric lamps and 
electric fans, all of width go to male? a comfortable 
sitting room Late in the evening when the owner 
wishes to retire, he goes to the remaining or fourth 
side of the room and behind other sliding partitions 
finds his big, double bed folded up against the wall 
He lowers the bed and moves aside a nearby partition, 
revealing a dresser Still, no house la complete without 
a bath But the designer of the four tn-one flat has not 
overlooked this fact, two other partitions concealing 
this very necessary adjunct 

Studying the Eyes of Wild Animals 

T AX1DKKMY has made wonderful strides of late. 

The grotesque 1 stuffed ' horrors seen on exhibition 
a few years ago, when the defunct animal was actually 
stuffed, have gone The skilled taxidermist of to-day 
mounts his animals on a frame that is built to follow 
the lines accurately, so that when finished the skin Is 
stretched taut as In life 

But uot content with the great strides made in the 
art Mr Wilson i'otter a well known hunter of big 
game uho has set up hln own taxldermal workshop in 
Philadelphia, has been following a new line of improve¬ 


ment that has brought the mounted specimen to a 
startlingly life like appearance Few taxidermists have 
given any thought to the appearance of the eyes of 
mounted specimens The eyes have usually been 
selected at random from optical H various. 11 But a 



Swiss watch which cantatas three separate movements 
to operate It* manifold hand* and diala 

study of the eyes of wild animals will show that one Is 
quite different from another in color and expression. To 
put a camel’s eyes in the mounted head of a lion la not 
true taxidermy, for the eyes of both are quite dlf 
ferent 

Working along these lime, Mr Potter has commis¬ 


sioned an artist to visit the various Zoological Gardens 
and study the eyes of wild animals at close range The 
result has been the preparation of a act of models of 
wild aulmalB’ ©yes that are true to life and show the 
Actual character of the stare of the animals. The work 
is still in progress, but most of the well known animals 
of the forest and mountain hare been studied and their 
eyes, true to color and conformation, added to the collec¬ 
tion of models from which the artist can copy for use In 
the workshop. A comparison of the head of a wild 
animal that has been fitted with the eyes selected at 
random from the stock of a taxidermist with one pro¬ 
vided with eye* that are true to Ufa, shows the ira 
portance of this advance in the art of taxidermy The 
idea also opens a new field for the artist who likes this 
brunch of hts art 

A Watch Which Perform* a Score of Functions 

W HAT is unquestionably a great masterpiece of 
both mechanleal construction and artistic work 
manshlp Is presented In the form of a natch recently 
finished by a well known HwIh* watchmaker for James 
W Packard, ail A merit an ra*M Uu ideal engineer whose 
uume Is n familiar one to Americans, 

The natch is necessarily larger tbau the conventional 
pocket time piece, as may well be Judged from the 
accompanying Illustration uhlth represents it in Its 
actual slae In fact, It is intended to be kept In a highly 
finished uooden box which Is fastened to a wall From 
the box extends a silken cord which cun lie pulled when 
the ouuer wishes to know the time by the striking of 
the hours quarter hours and mtautfe*. 

Strictly speaking, the watch Is more of the nature of 
a clock and is provided with a clock mo\ement Its 
mechanism automatically strikes the hours and the 
quarter hours, while the repeater mechanism, which 
Is released by a spring, strikes the hobrs and quarter 
hours ami exact minutes that are indicated on th# dial 
by the hands. Aside from the usual hour, minute and 
second hands, the watch contains a movement suitable 
for timing an event or an operation to the fraction of a 
second, In the form of a split-second hand and a fifth- 
second band. Two additional dials are also Included 
to Indicate respectively the number of minutes and the 
number of hours which hnve elapsed during the actual 
use of the split-second mechanism. Another Interesting 
(GOnduM on pact 672) 
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Petlgn for attaining the flying sensation by floating In fluid in a dosed chamber 


The Flying Sensation 

Could It Be Realized? 


M UCH has been written about the M Wonders of 
Modern Science,” yet recent developments may 
well impart a truer meaning to this htukneycd phrase 
With the artistic touches constantly being added by 
science to familiar achievements one may well nsk 
whether the fairy tales hold promise of any magical 
powers that have failed of realisation by man Wire¬ 
less telegraphy was abstractly wonderful, but speak 
lug through space to tho antipodes Is concrete sorcery 
Motion photography fell short of the true Illusion of 
life, but " kinemacolor ” may well be turned luto the 
true magical mirror into which Faust gazed in the 
witch* kitchen 

Artistic staging—projecting from behind upon a 
transparent screen, with suggestive frame and »ur 
roundings ■— would 
work wonders, but 
the perfection of 
stereoscopic feat 
nres and phono¬ 
graphic accompanl 
ment might well 
furnish realistic 
effects to make the 
spectator shiver 
Already sufficient 
steadiness has been 
achieved to make 
possible the perfect 
superposition of 
twin pictures 
through properly 
focussed telestereo- 
soopesi and what 
promise of startling 
effects in distance- 
variation are held 
forth by the phono¬ 
graph^ In scan¬ 
ning all the treas¬ 
ures 0f dreamland 
pr e s en tly to come 
tr**> bit <me thing 
appear* miming/ 
the most chsrUhed 
of ah — the privb 
l^ra ok superhuman 
beings, the mm 


By C Dienstbach 

tion of fljlng True we have flight but not yet the 
“living sensation ” Next the ground an aeroplane 
passenger cannot wav whether he Is rolling or firing 
In a Zeppelin one foeln as on u river steamer Tin 
novelty Is all In the view, vet even this 1 h to ht In 
large mcftMure obtained from a rallwav trestle lhut 
we are carried hv the air docs not alter the suisation 
of actually sitting as in a chair and warning the work 
lugs of gravity 

How different from thing as it feels In mir dreams— 
that supreme pleasure of floating In a space freed from 
gravity, of effortless soaring at will whither we pknso 
This U Indu'd the flight of fairies Scant reason ha\c 
we to envy even the birds for any supposedly similar 
sensation, they can hardly escape feeling tho pull oC 


gravltv at their wing buses nnd In their bodies, sub 
In tided ns between parallel bars still, it would seem 
Interesting to prol>e whether, like the other wonders 
of the fulrv world the rare sensation of dnnmfllglit 
ml lit not be reproduced and all the more bo since 
th f s happens to lead us to a striking Inspiration of a 
gre at pot t 

There is one infallible win of producing a floating 
sensation—Immersing the bodv In a fluid of equal spe¬ 
cific weight But this hi iiHfltloii of floating is inhc rently 
oimsishI to one of thing because tin \m\ dmsltv of 
tlu medium hlndi rs motion Othcrw 1st swimming 
might 1 m won than exhilarating How niuld we 
artltli lallv cluunmnt this natural contradiction? 
Hlmplv 1>\ iniii log not pntnfulh fhtnttffh the fluid, but 

at will irith the 
fluid This prin 
(Jple ehanceH to 
coincide with 
(oh rhes strangest 
inspiration the 
4 Homunculus " in 
laust that ihtin 
lenlh created 
human twing en 
(lowed with magic 
poweis chief!v that 
of fh Ing but Hlwnjs 
within its confining 
glass \( ssol The 
8i lisa I Ion of fl>lug 
Is necessarily re¬ 
alized If the body 
Is floating in a ves¬ 
sel curried hv on 
aircraft If the 
supporting fluid 
nml lwrt of the 
\t sst I arc )>erfoUI> 
tmuspnient and if 
the flights direi 
tlmi Is in a simple 
wm under Instant 
control This in 
\ol\e« a number 
of subsidiary 
(r uruos pof/a 
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Inventions New and Interesting 

Simple Patent Law; Patent Office News; Notes on Trademarks 


Interlocking Channel Brick for Walls of Attractive 
Design 

A I THOL Oil the numerous advantage* of brltk o^cr 
other forma of conatructlon In the building of umn 
tiy i< Kldouew ha\c long 1mh.ii r« ognlzcd and Tull> 
uppieUatcd b\ larth the an.hltet.ts nml burnt builder* 
they ha\o continued to use wood profuHt i> fm uo Im ttt i 
reason than the fact that brick wall* art uhuuIIj uu 
attractive and detldedU monotonous It is difficult 
ludeetl to benutlf) the txtirior of a brick bumt l*\tu 


Section of a wall built of Interlocking channel brick*, 
showing two-inch sir apace 

stucoo and concrete have been employed in place of 
brick, but since the former Is not always satisfactory 
and the latter possesses the quality of being essentially 
unhomellke, It la evident that these substitutes rarely 
attain the emli for which they are intended 
With a view to overcoming the unnttractlvcnesB of 
brick walla and at the same time take advantage of the 
heat and cold insulation of hollow walls, there has 
recently been designed un interlocking channel brick of 


novel design As will be noticed by referring to the 
acecompany log Illustration, the new biitk provides a 
double, hollow wall with an attractive brick'face It 
consists of two solid masonry walls each 3 Inches 
thick, which are calculated to withstand Are and wuter 
The double walls, It will further be noticed, are sep¬ 
arated l>\ a 2-intli air apace, yet are bound Inseparably 
together by webs made Integral with the brick itself. 

It is ctutmed by the dosiguera of the new brick that 
it iHjHscHwow nearly double the strength of a solid wall 
made of common brick and Is over 25 per cent stronger 
( Concluded on paps 072) 

A Liquid Measuring Device 

S IMP! II ITi and accuracy have 1>een the cardinal 
alien of \\ (’ 1 Indnay of Newport \ a , in designing 
n imuHurlng device for tanks on which he has been 
granted a patent While the measuring device can be 
iuid foi liquids of all kinds, the inventor haa found It 
particularly applicable to gasoline supply for auto¬ 
mobiles and In this conneitlon he states that upward 
of 20 000 gallons of fut 1 were passed through such a 
meter last season with )>erfeot results And the very 
simplicity of the meter, which is illustrated in the 
accompanying picture has caused it to be popular with 
the public 

In the croBS-aedioual ylew of the device it will be 
noted that a large disk like float is used in a metal 
iyUnder In one t\i* of npimratus two upright rods 
arc attached to the float This*. pass upward through 
lire top to a cross piece The latter Is <t>nne<ted to a 
rod whhli i>ass< h downward through a tube placed In 
the center of tin tank and terminating at its lower 
end In a single or double iroiuter In back of the 
]>olnter Is placed the scale graduated in gallons or auy 
other suitable unit of measurement A modification 
of tlie design jus mentioned consists of a similar flout 
to which is fastened a small chain that passes upward 
and around u pullev on top of the lid of the cylinder, 
(Concluded on page 072) 

Eight Wagon Bodiee in One 

D K8IGNET) particularly for use on farm wagons 
and motors which have to carry a great variety 
of goods throughout the year, the wagon body Bhown in 
the accompanying Illustration* can be converted into 
eight different and distinct forms In a few minutes, 
without the addition of a single holt or piece of wood 
Hy the UHe of this body, the farmer is able to carry 
economically anything from hay grain or produce to 
live stock. As shown in the pictures the body Is char 
uctcrlzed by collapsible sides formed of slats, which may 
be folded close together to form a grain tight Imx (as 


in Fig 8) or extended to permit the carriage of larger 
quantities of light bulky goods. 

With th# slats closed, the aides may be pat in the 
position shown In Jftg 3, or may be turned straight up 



Measuring device for filtered gasofine and s c r oss 
section of the operating members 

giving a rectangular box With th** slats open, we get 
a body as in Fig 4, with groat carrying capacity In 
either event one or both sides may be turned down, os 
in Fig 1, for convenience in louding or unloading, and 
for display ami sale of goods* Various other dlspoal 
tions of the sides are possible, but perhaps the most 
striking Is that shown in Fig 2, affording a closed cage 
for the transportation of live auiinaU 



gap 
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1 Shti*lDK/l<le of OoJW lowtrwi fur lo^dlug, otarkellug etc 


Wagon body adaptable to vartoo* purposes 

j Bod\ folded together Into c**e for tnoiipoftatlon lire stock 8, A Xw» jweitiowi itf body for aWhwry Jsa4* 
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You will probably never care 
to drive across the continent 
in 7 days 11 hours 52 minutes. 
But it is intensely gratifying 
to know that you have a car 
which possesses the stamina 
to withstand such an ordeal 
and finish essentially as good 
a car as when it started. 


At 12 01 A M Monday May 8 1910 Erwin O Baker and Wm F Sturm started from the Court House at 
Los Angeles Calif in a fully equipped standard Eight Cyl nder Cad llac Roadster They crossed the mountains of 
California the Mohave Desert the dry washes of Ansona the winding trails of New Mexico the washed out roads of 
southeastern Colorado the plains of Kansas through hub deep mud in Missouri across Illino ■ Indiana Ohio and 
the mountains of Pennsylvania across New Jersey and into New York C ty arr vmg at T mrs Square at 2 53 P M 
Monday May 15 The one driver with the one com pan on in the one car drove 3371 8 m les n 7 days 11 
hou* and $2 minutes. They bettered thdr previous record made in another make of car by 3 days 19 hours and 
23 minutes* 
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RECENTLY PATENTED INVENTIONS 

IhtHe «oluruns are open to all patentee*. The 
notices are Inserted by special arrangt moot 
with (lie Invt nturs itrms on application to 
th« \ilvertlnln« Dipsrtmcnt of the ScitiXTtric 

\ il l UK AN 


Pcrtalalim to Apparel 

OfPMMJ AND (I OKI VO DEVICE —F 
Kitu n loir* Trinity Ave Bronx Now York 
N \ This Invention provides a device lor 
uhi on shot.■ turrets dresses and other articles 
of wear and 1m arranged to nuahlt tin wonrtr 
to ***< urely aud lonveulentlv open and close 
tin article line Is made of Interlocking mem 



OPENING ANn (IONJSG l>EVI( K KOU API VIIET 

hers arranged on the pari* of tin article to he 
fasti net) together nml a tnnnimllv I'nntrolled 
■Hd( adapted to < ugngi the said Interim king 
members on moving the Htldi In om dire* tlou 
to unlock and open tlu said im iiiIm rs, tin slide 
on Itelng tnovtd In the opposite dirt < tlou (losing 
tbi said mem hers 

Dsctrleal Device* 

lOftTAFUF HM1IIK A1 UHAHURINU 
INHTKl'MfaM M It Kakhki and A 
KiNKRvnkfto Address (Im Intti r 010 h IHlst 
fit New York N ^ A "pMlfh olijut of the 
Invention la tin provision of a novel Hmnieter 
eotl which wh<n traversid bv current creates 
a magnetic flild the utrength of which Is in 
d lea ted by a scale earrj lug armature whereby 
th* strength of the current i«n l>e nsnrtntmd 
by a direct reading from th* stale 

BACKING II* DIHTUIUITOK — E Kbrfe 
ears of CntUer’M Weekly 410 W nth 8t New 
York N \ Tills Invention provbbs means for 
uniformly distributing the molten metal form 
lag the hack of an electrotype pmvldt s rrwans 
for atrainlng the molten rmtal as It In poured 
over the copps r shed to form a support there 
for and provide* such a device whhh Is Imle 
pendent of the olcOMUpe and The tray w lu nyn 
it Jl* placed for baeklmutp tin roby * nnhllng an 
operator to place the "tunc ut any position on 
the tray 

01 laterMt to Farm era 

HARROW - L W Hjokkman Wi Idon Bask 
Canada This Invention innhha the operator 
to control the general relative positions of ccr 
tain revolubU shafts provided with teeth from 
a point approximating the middle portion of the 
harrow It iKisttlons the rivolubU shafts rein 



HARROW 

tively to otlur part" as to balance the shafts 
an far as practicable no that In ahlftlng the 
relMlve pnsltloiiH of the movable shafts the 
tendenej is to move both end" of the shaft 
ecpiallv 

weed u rusti atta< hmeni i>ok 

DIHK HWHti»W 8 -J T ]ihBTiiKl<OTE Havre 
Mont ibis Inventor provides an attachment 



WEED (ITTING A fTAt ItHF NT roll DINK UAR 
ROW K 


which miv ho rendllv applied to disk harrows 
of standard makes and provides m< ana to 
raise and lower the weed cutting blades the 
whole to be bodli) afctachahl ^p and detachable 
frok the barrow frame It also provide* no 
attachment arranged to dispose the blade* ad 
jaetot to Individual dl*kg at the bate of the 
disk*. 


Of General lateral 

GLOBE HVLKtt AND PROTRACTOR,—O 
H Canal 8 $ South St , Mlddlebory Vt This 
Invention provides an apparatus adapted es 
ppcially for u*t upon gloi>«* for experimental 
or demonstrating purposes in classrooms, lec 
ture halls laboratories or the like for In 
*truction along the lines of geogrnph} of the 
globe spherical geometry and trigonometry 
astronomy, and the like By means of It clr 



uumr itirm and raomAcTon 


| clrs of ull sizes ore drawn on ft slat'd globe 
Hphcrlcal angles are measured ami spherical 
triangle* urt drawn and graphically solved 
The thkf Hdvuuigaak ,J f f^'ls device over Its 
prndLCcHsnrw li * 1 In the. quickness with which 
I the innchHnlsnc limy be applied to the glolto 
the complete freedom from Interruption and 
breaks In the drawing of great and small clr 
cleat 

I'HOCFHS FOll T HEATIM THE JllCES 
O* I UP A(AVh PLANT -L Iavkoan 2 B 22 
Berlin Kt New Orleans La An object In this 
case In to provide a print ns for treating the 
Junta of the agave plant which will bring 
them Juices to such a condition that the sub 
Hequc nt Nteps taken lu the manufacture uf the 
various prodints am h us alcohol syrup or 
undaNH« h an rf mb ml extremely simple., there 
by Insuring an otouomluti product 

PROOH^ POK TREATING ROt K CON 
TAINING ALh\LI MhTlLM —F L 1 irk 
bapuh, l(Mi PImbh Drive Berkeley ( al The 
obje 11 of tin pre m nt luveuttuu Is tin provision 
of ti siinpb nml KuUomUal pro* 4 * ss for eon 
verting the alkali contained In the rock Into 
Holubic sulfate » and then separating the. potas 
hIuui salt from the sodium salt generally pres 
< nt tin n with 

Bardwart and Tools 
JHWFLMt N IOOL. 1 Rosenbaum, Mount 
Vernon lnd This Invention has refirmco to 
a tool for UN* by jewelers in re-slzlng flDger 
rings or like lainds An object Is to Iniprmi a 
tool for the Indicated purpose, In which one of 
a pair of ring holding Jaws is provided with 
grippers arranged as adjustable gaga elements 
DOOR LOCK— M F Richardson, Ht7 E 
lJHtb Bt New York N \ The purpose of the 
Invention la the provision of a new and Im 
proved door lock In which the bolt automat 
bally Hwlngs back into folded position within 
I the door easing on opening the door thus form 
lng no undesirable projdtlon when the door Is 
I>pen 

Beating ud Ughtlag 

| LAMP CHIMNk Y —tJ AA LlM»RET, Berrya 
A a 1 he Invention has for its object to pro 
vide a mechanism ror u»e In connection with 
Ih nip cMiiummm of any character for permit 
ting thn rays emitted at the bane of the chim 
ne y to Im utilised by reflecting the said rays 
and com ent rat lng them with tbo rays given 



out above and at the llnine wherein the aaid 
manna mav l>e Hn Integral part of the chlm 
nev or a scpnrtet* nrtb It of manufacture per 
manently or temporarily attached to the chlm 
my 

II LI MIN MINE DEV UK Hill LrFK 
LINEtt —J C Cuucula «20 High M Brook 
lvn N V N \ This Invention relates to 
Illuminating dcvbea tend particularly to d« 
vice* for Illuminating a Uf* line as Hu same 
N projected from the gun toward n stranded 
ship ami has for an object the provision of 
an nrrangvmeut which will earn** a light to he 
produced as noon as the lina start* on it* 
travel And to he maintained during tbo ontlr* 
travel of the line 

Fmrknll IftfHtttt 

WINDOW BABH ATTArilMENT—a W 
PoriTONj Sfllfi Iginhwood \vo Wert PbUa 
delphla The Invention provide* an at 
ta eh meat wberabv an ordinary nUdlng aaah can 
r Im tranaformed Into a * winging aa*h It pro¬ 
vides an attachment whereby the swinging 
Has ho* can be utilised as ventilators and pro¬ 
vide* an attachment whereby the an*be* can 
be maintained at predetermined angle* thereby 


rendering the ventilation adjustable and a Ho 
permitting th* cleaning of tike window* from 
within 

PLY TRAP —H M MY**S, 280 4tb fit, Ban 
Rafael Cal This Invention has reference to 
fly traps, and has for it* general objects tb» 
provision of a fly trap of comparatively simple 
and Inexpeualvr construct loo, of durable de¬ 
sign and having simple apd effective mean* for 
enabling the trap to be readily cleaned out 

DUST COLLECTING BAG FOR VACUUM 
CLEANERS—Alice N MPftfUBRT Address 
E E Mummert, 110 N Main St Goshen lnd. 
This bog la constructed of a single blank aec 
Hon of paper or cloth cnpahln of convenient 
attachment to and removal from a vamum 
cleaning machine the device being *o lnex 
pensively constructed that after It has been 
filled with dust and sweepings It may be de¬ 
stroyed or burned with the latter thus obvl 
atlng coming In contact with or Inhaling the 
dual and dirt 

CKRAM KFMOVKR— F 8 Do DOANS, 30 
Henry Ht Clinton Mass The Invention re¬ 
lates to a device fur household use In siphoning 
<ream from milk Irnttlui It provide*! a cream 
i*i mover of tin Indlcatnl ihnraiter improved 
more especially from a HAnltary point of view 
and to the tod that efficiency in oporallon may 



UtKVM UK MOVER. 

be relied upon The siphon legs are designed 
for a siiigh n<rvfr< to Im thin diacsrdrd In thr 
int» reHt of Hanltation Also the other clement* 
entering Into tin strut Hire Hn of a ihsraiter 
to be cleaned with thoroughneaa and facility 
BTO\F OR MR NAPE FEFD —F 8 8 kv 
mo! ft Manchester Iowa An object of the 
present Invention la the provision of an auto- 
Hintti ro«I fiuhr particularly adapt«d for f(*ed 
lng mal to "mail lusting stoves ranges, bouse 
hollers tank heater" feed cookera and the like 
on which there Is not a very large consumption 
of coal 

MaektMfl aid Uedunleal Dnlet* 

DircHING MACHINE -J L t onhov and 
J HmM on Pocahontas Iowa l*hls Invention 
relate* tu ditching machines of the tra< tor 
tyjM? tlio more particular purpose being to pro 
vide a device having au excavating wheel 
driven front the nouret of |M>wvr used for 
propelling the mm bine along Tbc efficiency of 



DITCHING MACHINE 


the machine Is improved by arranging for Its 
complete control by the operator, and especially 
with reference to the changing of the position 
of the excavating wheel while the machine Is 
In action 

WABHINF MACHINE—A C Collins and 
J K. \ocnu. Room 2 Dorman Rloek Cun 
ncaut Ohio In tbi* machine n rotatable oou 
talner of cylindrical form la provided for the 
clothing which is mounted to rotate In a sec¬ 
ond container and adapted to contain a liquid 



charged with a detergent and wherein KMdbaa- 
iam la provided for aoooptaj up a portion of tb« 
liquid and pasting ft Into th* first Dimed con 
talner, and foTctoff it through the clothing In 


the ett$rii 9 r P during tim rotation tf th* first 
named oontatiietr w k orrln beating mechan¬ 
ism th prorfcmd In mnmection with the *eo6nfi 
named coDtatitir fti heating. tiN jtgnW during 
the operation t> 1 thd V - * f "— s 

VARIA^V SPtil^ W 

UkrttU, P aBon hr, Detroit, Mkh- The 
Invention provide* a combination go*ring by 
means of which various speed* may b* Im* 
parted ta th* driven shaft, and ta which 
the Change from oh* speed fa another 1* ac¬ 
complished by mean* of clutch members, with 
out the neo**tity of shafting genre out of 
or Into mesh with certain other gears Mr 
Campbell ha* invented another variable speed 
gearing which provide* a gearing wherein 
the driving abaft and the driven shaft are 
arranged to be connected directly or at varying 
Mpccd* through the intermediary of a counter¬ 
shaft, and wherein a common mean* is pro- 
\ tded for controlling the direct connection 
and the connection between the countershaft 
and the driven shaft In alternation In inch 
manner that the driving and the driven shafts 
may not be connected directly without re¬ 
leasing the driven shaft from the counter 
Bhaft 

Print Mover* mm4 Th«ir Ace*—He* 

INTERNAL COMBUSTION ENGINE —E C 
Gitndelach, 14 Union Ht New Rochelle, N Y 
Tlio engine 1 * arranged to Insure a thorough 
exhaust of tile products of combustion, to 
prevent the Incoming new charge from mixing 
with any products of combustion, to provide 
ample admission space for the explosive 
charge and to prevent accumulation of the 
carbon deposits In the cylinder and fouling of 
the i IcMrodes of the Igniting device. 

TOOL FOR REMOVING ENGINE VALVES 
—C M W if KEiutoN, Mlddleflcld Ohio The 
Invention provides lever arms arranged to bo 
given a separating movement by a cam lev< r 
whereby to compress the valve spring and 
relieve the usual inttrr pin of spring pressure 
no that the pin may be readily removed The 
arrangement of the ram lever relative to one 
of the lever arms 1 * sui b that said lever arm 
will Ih* rocked to rom 0 re*a the spring and 
will then Im* Imked to maintain the spring 
under compmndon 

Psrtalalag to Vehiet** 

! rHHIOMVG BODY FOR CA 8 ING 8 — F 
/t bks 210 Logan St Brooklyn, New York, 
N Y This Invention relates to cushioning 
bodies or flllers for tire eatings, and an object 



CDBHIONINO w»l>\ rott CAW NOB 

Is the provision of a construction which will 
produc * a real I lent effect while being suffl 
Gently strong to support any reasonable load 
It provides a hoi lowed-out Ailing or cushioning 
member for producing n resilient effect with 
out the use of compressed air It provides a 
cushioning filling lowly for tire eatings ar 
ranged In sections with means for bolding the 
same together whereby am part may be read 
By renewed without Lt becoming necessary to 
renew the entire filling body 


DFfilGN FOR A HOMESHRLNKL—J J 
MrOaANE OOfi 5th Ave, New York, N Y 
This Invention comprises a facade-llks panel or 
nltba, an Image of the Virgin Mary and Child 
set lu the niche, a cross surmounting the 
panel, and a lamp at th# foot and In front of 
the image. 

DESIGN FOR AN ARTICLE OF MANU 
FACTURK.— W 3L Hont*% care of Economy 
Tumbler Co Morgantown, W Va This design 
comprises a vase with handles at Its side*, and 
with a leaf design at Its bottom and feathers 
at Its top At each side Is a rosette, the 
rosettes being connected with the vase by 
chain* of pearls and above each rosette there 
la a flame, and Im low a floriated pendant 

DBfiiON FOR A CANOPY POE GAB AND 
ELECTRIC FIXTURES—C J AtbAN, ad 
drus* Reliance Metal Spinning Co, IS Laigbt 
St, York, N Y This ornamental design 
for a canopy for gas and electric fixtures Is 
No 40 104* Mr Alcan has also Invented four 
other design* for gas and slactrlc fixtures as 
follows DESIGN FOR A SHOWER PLATE 
FOR GAB AND ELECTRIC FIXTURES 
This Is No 43,100 DESIGN FOR AN OVAL 
B\CK FOB GAS AND ELECTRIC FIX 
TURKS. This Is No 4040®. DESIGN FOR 
A ROCKET COVER FOR OAR AND ELEC 
TR1C FIXTURES This M No. 4S.i07, ~ " 

DESIGN FOR A LIGHTING MOWLAM D 
BtiraM, Gas and Electric AppUsoM Co., 
Broadway, New Yortt, N Y, This ornamental 
design for a Ugh ting bow] la No, 40, it* 

DESIGN FOR A BB fLECTOR.—P Simp 
aox, IM W llfith St., Near York, N Y Tbi* 
ornamental design for a reflector la No 43,1 Ufi, 


Norg. —Copies of any of tb**e pa Wats wRI 
ha funriafasfi by tbs Bdiagrim for 

tan cants «<*L Fkare state the name af the 
paten* Erie of the hivoWlon. ang data of 
tw» pap* ^ 
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A Frw OpUm m to th« probable patant- 
abilitv of an invention will be readily given 
to any in van tor furnishing tu with a model 
or sketch and a brief dewrlption of the 
device In question. All communication* are 
•trlctly confidential Our Hand Book on 
Patents will be sent free on request. 

Odra ta tha Old*at agency for securing 
patent*, it was established over seventy 
years ago. 

All patents secured through o* are de¬ 
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SedeatiAe American. 

MUNN 3k CO. 

SUBraadway New York 

Breac* OWm €2$ F StnH. Wmkjmff*, D, C 


Annual Subacription Rataa for tha 
Scientific American Publication* 

Subacription one v#ar |3 00 

Poatage prepaid in United Slates and poaasaaons, 
Mexico Cuba and Panama. 

Subscriptions for Foreign Countrios on* year, 

postage prepaid $4 50 

Subscriptions for Canada, postage prepaid 3,75 

Tha Scientific American Publications 
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Tba oombiiwi auhanrlplbo n(M end ratal to foreign 
countries including Canada will b« {urtilshsd 
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BUILD GRANDFATHER'S CLOCKS 

WE FURNISH FRICK blue prints and InstnwUons 
doeE woriu complete with dial, pendulum, gong etc 
$5 00 others with chimes, all prices Clock Co Nice, 
town, P h ila de lphia 

buiknus opportunities 

WORTH WHILE TO PARTY who can handle Want 
capital to patent several inventions. One completed and 
several nearly so Capital to handle all money B. B. 
Haywood, tig New Barn Ave Raleigh, N C 

BOB SALE 

WB BaYB» number of embossing Outfit* wUeta sell 
for «S0 each ootnptote including everything to do the 
work with, which are ready sellers Wc wfll a«U them 
riagly or ta mastitis*. or sell tbs entire business to the 
right party Call If interested Atoo Manufacturing Co 
7M> Nassau Street New York City 

LIGHT metal stamping 

WRBOUerr YOUR PRODUCTION WORK in Metal 

vloe, 
Dayton 


Stamping forming and spot welding prompt 
good equipment Let ua know your wants- Ika 
Toy Specialty Company Daytoa, Ohio 

• SITUATIONS WANTED 

A YOUNO INVENTOR BERKS ENGAGEMENT 
Desires no pay Whatever until ability has bam thoroughly 
tested and proven Address replies to "Investigate, PO 
Box m. New York. 

MAN with Inventive ability familiar with automobiles* 
•Metrical gad mochanloal apparatus, desire* connection 
where aama may be conscientiously applied JP K McGall 
Ml Gregory Avacua, West Orange, N J 
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MASON’S NEW PAT. WHIP HOIST 

SUtff'Jir £Sr&&£f'TGi. tai b0 " 


Mam* Bavas bandUng 

by VOLNEY W MASON A CO las. 
ILL, USA. 
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HOTEL BALDWIN 

BEACH HAVEN, N. J. 

Dlrectlv on the ocean, with unobstructed 
vww of Sea or Bay from all rooms Fhe 
ideal modern hotel of the most attractive 
and delightful resort akmg the New Jersey 
coast. Open all year Capacity for 400 
guests and combining a thoroughness of 
appointment with the highest degree of 
oomfort. Sea water in all baths, telephones 
in rooms, etc. 700 feet of high broad 
torches surround the hotel NEW WIS¬ 
TARIA GARDEN AND GRILL, music, 
* infrequent social features, tea dan- 
Tennis and outdoor sports; finest 
, tailing and bathing Gatnge. Table 
d direct from nearby fahn* end 
dairies, literature, auto maps and twroa 

Raa g*”*’ 1 * 

vSapwip maaagtment. w* Rgm 




The 8praee Gam Industry 

{Concluded from pttge 000) 

bottom of the box and the funnel U 
stretched fine cheeae cloth, while the 
£op la covered with burlap upon which 
the chip gum la spread In a thin layer 
Steam U admitted to the box through 
an opening In the aide and pasaee out 
through the burlap The gum melts and 
runs through the burlap and cheese doth 
strainers and Into a tin receptacle below 
the mouth of the funnel 

While the gum Is still warm tt is taken 
out of the receptacle and worked or pulled 
This makes it more uniform in density 
and lightens the color It Ih next laid 
on a bench and rolled flat with heavy 
rollers the last one having heavy dies 
(Ut Into it to separate the guui into small 
sticks or squares These art wrnpjied In 
tiwsue paper and sell in the retail market 
for about one eent apiece 

Some makers adulterate their ateami d 
gum by Introducing rosin Others ralx it 
with thlele One formula for the latter 
tails for JO parts each of spruce gum and 
hlo e and 60 jmrts jMmdertd sugar The 
gums are melted summit !> mixed while 
hot, and the sugar immediately added a 
small portion at a time, and kneaded In on 
a hot slab When the sugHr Is complete!} 
Incorporated the mass la removed to a 
cold slab previously dusted with sugar 
rolled out ut once Into sheets and cut Into 
sticks 

The true lover of sprue© gum not 
attrni ted by such hvbrkN His tesi of 
good gum Is first In the taste and then In 
the color \Mien the lump is first crushed 
in the mouth there should be on ogreeahh 
bitterness but no trace of turpentine Tht 
particles should soon adhere tog( ttu r In 
proper consistency turn to a llgh 
lavender shade and retain thecbaractir 
iatlc flavor Indefinitely 

A Model Hospital Train 

{Continued /rvm payv <104 > 
nickel, and all other jairts are white 
enameled The walls and ceilings of the 
sterilizing compartment urc white var 
ulshcnl, and In their lower portions are 
covered with a varnished clolli that is 
readllj washed 

The chemist’s compartment is situated 
beside the sterilizing room, and comprises 
all medicaments and provisions in two 
spaciou* < upboards In another compart 
ment of the car there have been installed 
X ray outfits enabling the wounded to 
la* rapidly Iiinihh ted before being ojier 
ated upon. The upimratUB Is also used 
in inspecting plaster dressings The in 
duction coil of the X ra> apparatus re 
celves its primary energy from the train 
lighting circuit, and the bulb i* readll} 
adjusted along tbe ntOlostoplc table 

81nce the possibility of eouvejlng sol 
filer* Buffering from Infectious disease* 
had to be accounted for, a special dlsin 
fection car has been Included in the bos 
pltal train This car Is fitted with even 
]Mw*lble facility to reduce the risk of In 
fection to a minimum The dlNinfector is 
designed for disinfecting the lx>dy and 
bed linen of patients, their mattresses, 
pillows etc, in a stream of live steam at 
a temperature of 10S to 110 degrees In 
order to enable even clothes, leather ami 
other article* to be sterilized, the same 
apparatus has been designed for forma 
line disinfection Furthermore with a 
view to destroying vermin, so dangerous 
in time of war, physical disinfection with 
carbonic acid and hot air has likewise 
lteen provided for A steam washing ma 
chine lUMures a preliminary cleaning of 
blood stained and dirty linen Steam for 
this machine and the disinfector Is au\>- 
plled from a steam boiler Installed lu the 
car Two spacious receptacles lined with 
sheet metal serve to store dirty linen not 
Infected and disinfected linen, resign 
tlvely In a cabinet there is a shower 
hath for the doctors and the attendants 

The lighting car ih lu reality a power 
plant on wheels, and supplies electrical 
illumination to all tbe cars. Tbe latter 
are equipped with compressed gas appa 
ratus to be resorted to In case of emer 
gency Electricity la generated by a gen 
orator direct-coupled to a 12-horsepower 
four-cylinder gasoline motor The load 
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Night or Day, at Work or Play 
B.V.D. Conserves Your Comfort 

■^TOTHING is so typical of the American “level 
* head,” as the nation-wide popularity of 
B.V D It is the Summer Underwear of Efficiency— 
of the man who conserves his comfort at work or 
at play, just as he conserves his health—as an asset. 

Loose fitting, light woven B V D 
Underwear starts with the best pos¬ 
sible fabrics (specially woven and 
tested), continues with the best 
possible workmanship (carefully in¬ 
spected and re-inspected), and ends 
with complete comfort (fullness of 
cut, balance of drape, correctness of 
fit, durability in wash and wear) 
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( Tr»4* M*rk Kif V L Art Of SfW/. CmimMti) 

BV D Closed Crotrh Union Suit* (PaL 17 
S A.) $1 00 and upward the Suit B V U 
Coat Cut Undershins and Knee Length 
Drawers, 50c and upward the Garment. 

The B.V. D Company , New York 
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Always and Eni ywhs t* 
Tool* and Instrument* of 
Dependable Accuracy 
Writ# for N*w Catalog No, 21 B , ]tut I*, 
susa describing 2100 sty Us and ilui im) 
rials* rimers* Irval*. caliper*. mlorouaten, 
» ha-k saws and many othan. 


THE L. 8 STARRETTCO. 

World » CrtatOMt Tool 
Maker* 

ATHOL MASS 
Lo s do m . Now York, Chloafio 



YalubU Books of Iafitracbouand Reference 
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Chicago Beach Hotel 

Tbe best of outing pleasures 
and the advantage* of the 
city await you here on thia 
great inland sea-shore Bath¬ 
ing sailing canoeing golf 
tennis riding - all that makes 
a summer holiday complete 
Frequent informal dances 
Every room outside end cooled 
day and night by the refresh¬ 
ing lake breeze American or 
European plan. The quiet of 

the country yt only Un tnmut.i 
from shopping and tWtr* districts 
Writs for rates and iMorvattons. 

CHICAGO BEACH HOTEL 

HifiNri BM h lie Uk*Skats CHICAGO 
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LEARN TO BE A WATCHMAKER 

B ra dU y Potytaakirie InsSkuts—ledifial 
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conelHts of about 380 lamps. A storage 
batur> of 00 cellu Hupplics current while 
the gem ru tor 1* at re«t 

Tin two cars reamed for the doctors, 
ft mule nurHt^ ami c)erg}men each com 
prise nine serrate compartments con 
talng a ctjinertiblo bed sofa, a wardrobe, 
a wuKhfltnnd containing a set of drawers 
and also available aa a writing desk, and 
a spacious cheat for personal belongings 
In a special compartment of the doctors' 
car there le tin chief surgeon's office 
The attiDdaots cars am fitted out in a 
similar manner to the soldiers* cars, each 
containing 10 l»erthB in addition to a din 
ing (aide and chairs Tin manager b car 
comprises three comi>artmeutH, the dwell 
Ing room and ofilee of the sujh rintendent 
being installed in the central one 

The kltcln n car is provided with a 
range of about 30 feet in length designed 
for the needs of 300 persons Tin cooking 
utensils are parti} of aluminum and 
partly of pun nickel Enameled crockery 
Is used for dishes, Insuring the gnatest 
possible cleanliness A portable, closed 
chest U uses! for transporting the food 
from the kite hen to the other enrs, thus 
keeping it to the desired temperature 
The kitchen storage car contains ample 
provisions for one or two weeks, as well 
ac a water tank of about 2 700 gallons' 
capacity The linen car contains 650 
blankets 000 sheets 1,000 tablecloths, 

1000 towels napkins etc 1000 arm 
bands neck cloths handkerchiefs etc 
800 “sick" suits, and a large number of 
other pieces of linen 

One of the baggage cars provides sleep¬ 
ing accommodations for the railroad per 
sonnel, and carries a large water tank 
Another car carries a large provision of 
coal for healing A further suptdy of 
coal la carried in a special car at the end 
of the train 

Each car of the train carries a tele¬ 
phone thus permitting of readv com 
munlcotion between the different depart 
ments of this hospital on wheels. Water 
tanks of an aggregate capacity of over 
21,000 gallons are Installed in the various 
cars The train Is made more pleasant 
by a number of paintings and a small 
organ, phonograph and library are pro 
vlded to make the days of the convalescing 
patients most agreeable. 

The Flying Sensation 

(Concluded from page 607) 
problems—respiration w bile immersed, 
perfect vision elimination of the wetness 
and saltuess of a concentrated solution by 
comfortable watertight clothing, main 
tenance of the fluid at a pleasant tem 
perature 

How delightful such flying must be Is j 
realised If we consider that a perfect lUu | 
slon of emancipation from gravity and j 
the fear of falling automatlcallv renders 
dlurtness Impossible A self adjusting 
safet} valve could maintain a constant 
normal air pressure within a closed vessel 
and do away with the hardships and dan 
gers Incident to changing altitude How dlf 
ferent from previous altitude flights—from 
the supreme efforts and chastisements of 
the toughest athletes 1 That the mere ex 
posure to the kj blast which supitorts the 
machine and the need of bundling up like 
an art tic explorer In Itself annihilates an} 
Likeness to a thing sensation has been 
reallml by designers who placed the fliers 
In glass enclosures It might be ndvlsuhli 
to mid some details In contradiction of 
anv vision of a ‘ fljiug bathtub " The do 
vice suggested h> the logic of physical 
and phyalologit nl fmts Is not unlike the 
current practice of strapping fliers tuto 
deep cockpits The first Wright aeroplane 
tarried for years an ujierutur lylug prone 
A Inymnn will freqwnth not realise what 
flotntlon means and \\h\ un ounce of 
water could be made to float a ton of 
wood in the form of a cubt iloselv fitting 
h tank Ibis water should be compared 
to n quantity of lubricated line shot and 
if the wooden block Is likewise Imagined 
extremely slippery, the heavier shot will 
ob\iously slip under the wood and raise It 

Floating" a flier prone on his stomach 
In p long, narrow '‘closed cockpit could be 
done by a few pounds of salt water If 
tMs thin film were found to Interfere with 
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a perfect view of the ootside world 
through goggles and 2 square feat of glass 
a short distended hone could he Inserted to 
give the flier a path of vision through air 
A pleasant sensation would be insured, 
and the submerged glasses kept clear by 
circulating the water through a heater to 
keep It lukewarm The codq>lt’s rubber 
aides and bottom, closely fitting the filer’s 
body, might be upholstered, although ac 
celeratlons and centrifugal force are 
neutralized the same as gravity If the 
whole pit U flooded Balancing and other 
technical cnron of flight must of course be 
left to an aerial chauffeur and only direr 
tlon and speed be controlled through a 
! slwplo dt\ Ice 

The novel subject may be brought home 
by remembering the part plajod In med 
leal treatment by permanent partial float 
Ing of a body incapacitated from support¬ 
ing its own weight For artistic illusion, 
of course , flotation must be more complete 
than this The effort It takes to keep suh 
tained even in the ocean, and the sensation 
of being wetted by cold water, add to 
breaking the spell In bathing For a flying 
illusion not only must the brine be heavier 
than sea water and the head submerged, 
with ventilation and temperature such as 
to give a sensation of Immersion In the 
Htmosphere alone but a *ecullar diving 
suit must eliminate wetness and Irritation 
to the eyes ears and nose in breathing 
This garment has little resemblance to the 
familiar suit for deep-water diving The 
thlnneat fabric suffices, and the head cov 
erlng must be uniform with the rest of the 
suit, liecause any rigid helmet would feel 
like a material support 

A short, flexible, ventilated hose, ex 
tended by rings, makes breathing easy 
Glasses inserted before the eyes give the 
Illusion of looking through ulr The real 
problem conHlsts In so ventilating this 
suit that the sensation is Ukc that of being 
surrounded by air and yet afloat It could 
be solved by a fine spongy lining built up 
of perforated rubber tubes branching out 
like veins Air is continuously forced in 
and sucked out through Interlacing ays 
terns of tubes, the lining absorbing and 
distributing it The quantity Is too small 
to feel like any outside support and the 
suit Is too light and flexible to interfere 
with the floating acnsatlon 

Conversation between the passengers in 
adjoining cockpits could easily be made 
possible, thus iKUiulttlng better enjoyment 
of flight by a company of soarera For 
this purpose a sound-conducting covering 
over the ears would be necessary, and 
the breathing tut>es which would carry 
the conversation, would have to issue Into 
a common airspace, with continuous in 
feed and escape of air under constant 
normal pressure Also, in the ceiling oon 
fining the fluid against Inclination, cen 
trifugftl force and acceleration a sound 
conducting diaphragm would be necessary 

This seems all a striking Illustration to 
Homunculus’ words 

“ For what is natural scarce the world has 
place, 

What’s artificial needs restric te d space " 

Newspaper* That Are Printed Within 
Gan Range of the Enemy 

(Concluded from page 065) 
ft rie Territories which is conducted 
under the editorship of Corporal Huguet 
and autographed in different colored ink 
for eath Issue L Echo det Tranohdet, 
edited by the well knowu French author 
J a\i\ RpIkiux and containing articles and 
poems from the pens of sue!) celebrities 
as Point art and Hosts nd Thdodore 
! Botrel and Henri de Rflgnler, L'BcKo du 
Carrefotti , which la written on a type¬ 
writer 1 h*ho tiu ftoWn of the 41«t Rut 
talion of Ohnsseura, and many other 
Echos which are characterised by their 
interesting and brilliant contents Strange 
enough there Is little reference made in 
these novel periodicals to matters of war¬ 
fare, rather they are replete with local 
gossip. Jokes, cartoons and similar matter 
tending temporarily to remove the thoughts 
of the readers from the horrors of con¬ 
flict 

Continuing our surrey of the trench 
newspapers, we come to the Illustrious 
Fare tl VBst, the organ of the Wist Tier 
rI torts! which has been printed on 


a copying machine In the Aifout region 
since August 1st, 1915. ft Is Issued eveiy 
Sunday—provided the opposing Germans 
do not seriously object, the fourth num 
her of the journal, for Instance) was with . 
held for several weeks because the editors 
and printers were rather busily occupied 
in settling a little dispute with the Ger 
mans 

Aside from the word Echo In their 
titles, the trench papers appear to be most 
partial to Poilut, hence there is a wide 
assortment of titles making use of that 
name For Instance, among others there 
arc the Poilu OdehaM, the PoUu Grog 
nerd Let Poilu t de la Ue founded In 
March, 1915 and Le Poilu, directed by 
l)r V$ve Printed at Ohfllons-sur Marne, 
the last-named U one of the most Im 
portant of the trench newspapers since 
it circulates more than 18,000 copies 

Prominent Is the Afarmita , which is, 
according to Its publishers, an ‘ anecdotic 
humorous and fantastic " review It came 
Into existence on the banks of the Alsne 
at the beginning of 1915 It is directed 
by Adjutant Paul Clerouc, aided by sev 
eral collaborators, among them Engraver 
A. Dosltgnleres, and Second Lieutenant of 
the Reserves A Roux, professor of a uni 
vcrslty Although elaborately printed in 
Purls, tbe Mnrmita Is edited in n modest 
djgout which is quite devoid of tbe usual 
comforts of an editorial sanctum 

Still other journals are tbe Cri de Vaux, 
La Vote t du 75 and the Woevrc Joyeute 
Rigolboche la another Journal whkh Is 
entirely devoted to poetry of the most 
humorous sort with occasional eontrlbu 
ttons from Emile Faguet and Henri de 
ItCguler 

perhftpn the most unique of the 
journals Is L'Rcho dc» Martniteu, whkh 
is worded entirely In the strange new 
terms of the trenches Its la ugh -com pel 
ling articles are rendered still more humor 
ous by the peculiar expressions and w f ords 
whkh the soldiers have come to use both 
for military and everyday terms 

LBcho de Guitoune 4, L'Rcho de 
Gourbit , La Chechia , Diablo au Cor the 
Boyau and the Harrng Vrrni are among 
the most conspicuous trench papers that 
have not been mentioned before 

A Watch Containing Every Refinement 
Known to HorologkU 

(Coftr/ndcd from page 660 ) 
feature of the watch is the perpetual 
calendar whkh makes allowances for the 
31 30- and 2S-day months mid even the 

29 days of February each Leap Year The 
phases of the moon can be instantly de 
termlned by referring to a crescent shaped 
opening in the upper center of the dial 
Lastly, a most useful attachment Is incor 
porated In the watch to Indicate when 
the gong movement and the watch move¬ 
ment were last wound. 

The gold used in the case of the watch 
Is 18-carnt and weigh* nearly seven 
ounces Throe separate mechanism* are 
required to perform the various functions 
of the watch, two of them are wound by 
turning the winding stem In one direction 
and the remaining movement wound by 
turning the winding stem in the opposite 
direction. 

Peculiar Interest is attached to the 
watch at the present moment when the 
greater part of Europe is involved In a 
gigantic conflict which is retarding the 
progress of hand work and artistic erea 
tions It is noteworthy that Swiss work¬ 
men surrounded on all sides by fighting 
millions should continue In their normal 
occupations 

A Liquid Measuring Device 

(Concluded from pm to*) 

and then down through a tube in the 
center of the reservoir, terminating in a 
single or double pointer To prevent the 
float from turning it is prorWed with a 
single projection which slides between 
guides running down the inside wall of 
the cylinder 

By opening an ordinary valve the meas¬ 
uring device it quickly filled, and the 
quantity of liquid entering into the tank 
U absolutely controlled. By a afrnilar 
valve In the nossle at the end of foe oat* 
let tube, the escape of the liquid hr shut* 
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Interlocking OjattMl Bride for Walk 
of Attractive Deolgn 

(Concluded from pays 668 ) 
than a hollow tile wall Owing to the 
channel feature of the new brick, there 1* 
no possibility of moisture traversing 
through a wall built in this manner The 
solid double walls, separated by dosed air 
cells, provide maximum heat and cold In 
sulatlon, hence there is a considerable 
saving effected in tbe heating expenses of 
a home built In this manner * 

As for exterior appearance, tbe inter 
kxking channel brick is made In such a 
variety of shapes, sixes, textures and 
colors that almost any variety of effects 
can be secured In the wails built of It 


Bock Tunneling Without the Uoe of 
Exptooivee 

(Concluded from page 057) 

Is slowly carried over the face of the 
tunnel The line pressure of 80 pounds 
per square Inch exerts a constant force 
on the tool holder of each hammer, keep¬ 
ing tbe tool out. When the tool comes 
in coutact with some obstruction in Its 
path, however, the hammer Is automatic¬ 
al]} and indeiieudently operated, deliver 
lag a blow of from 7 to 10 tons pressure 
on the chipping tooL If the obstruction 
ha* now been chlpi>ed off the face—and 
It almost invariably 18—the hammer re 
inn inn passive until the next obstruc 
tlon 1 h encountered 


Ea<h cutting tool chips away a cir¬ 
cular path or track of ltn own the work 
of all the tools giving the face of the 
tunnel the appearance of a rifle-practice 
target because of the large number of 
concentric rings. Each hammer may de 
liver as many as 1 000 blow* per minute 
In soft material the hammers do not 
function, Instead, the tool*, carried 
around by the rotary head, act a* gouges 
until hard material 1* again encountered 

The compressed air which operate* the 
hammer drills also supplies the necessary 
motive power to rotate the head and turn 
the screw Jacks that push the front 
member steadily up into the work. A 
simple form of double acting engine, op¬ 
erated by compressed air is used for driv 
ing the rotating head shaft and for turn 
Ing the screw jacks, as well as for operat 
Ing the muck shovels and conveyor The 
rock that Is chipped off by the hammers 
1* In the form of fairly large pieces which 
run as high as 10 pounds In weight As 
the muck accumulates beneath the rotat 
ing head, It Is scooped up by shovels 
that are rigidly mounted on either side 
of the former member, and unloaded on a 
conveyor belt that carries it to the rear 
of the machine, where it la dumped into 
small cars 

To these who have read the description 
of the rock excavator that appeared in a 
previous issue of the Hcrxxnno Asm* 
can the foregoing description falls to re¬ 
veal new points regarding the rock ex 
cavator Yet Mr App has been constantly 
working on the details of his Intricate 
machine in a, manper that only fellow 
Inventors can appreciate. As a result of 
this Important If not manifest work, the 
machine has been brought to a state of 
development) where it has sucessafoUy 
bored through over 70 feet of rock In 
connection with the woA on the new 
subways of New York Here It has en¬ 
countered not only quarts rock, but also 
strata of gneiss, which U perhaps aV hard 
a formation as la ever encountered la 
ttnmel work, ttun* of over one hour 
duration have been made without shut¬ 
ting down once, *qd the tools have stood 


up for a distance of twelve feet without 
dressing ot renewal. ^ 

Among recent psrformamh* to its dredit 
the rock excavator tau hut 15 laches ot 
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The Defiance 
Machine Works 

Machinery Specialists 

Withe* to announctf 
that in addition to their splendid 
facilities # for the Manufacture of 
special woodworking machinery, 
Which have made their line fa¬ 
mous all over theworld. 

They have now added 

new departments, equipped with 
modem tools, together with ef¬ 
ficient engineering staffs, es¬ 
pecially trained and skilled for 
inventing, developing and build¬ 
ing special machinery of almost 
any description for working wood 
or metal or for other purposes, 
and are now prepared to take on 
contracts of any volume 

Promotere and u*er* 

of special machinery are invited 
to submit their propositions to 
us with the assurance that same 
will be given prompt and intel¬ 
ligent consideration 

Gopernmenfat 

work especially desired* 

We have furnished direct, prac¬ 
tically every government of the 
world, equipments of special 
machines for military purposes 

THE DEFIANCE MACHINE WORKS 

DsfUaetp OHio, C.5.1 


Every Rameses 
smoker isa magnet 
from which radi¬ 
ate lines of force. 

Himself satisfied 
that he has found at 
last the invariably 
satisfactory ciga¬ 
rette from which 
he need never 
change, his next 
thought is to pass 
it on. 

It is a good impulse. 

It has spread Rameses 
all over the globe— 
among men alike in dis¬ 
crimination and tage. 

This would not be pos¬ 
sible were Rameses a 
neutral cigarette—one 
which might easily be 
confused w^th others. 

Rameses, “The Aristocrat 
pi Cigarette*,*!* quite alone 
—possessed of an unusual 
fragrance, unmistakable and 
not to be forgotten. 
Investigation will show you 
withers*: 


Rapid Transit Subway engineers, in 
the machine cut 2% feet In 8% 
hours* operating time. At the end of the 
ran the machine was tu good condition 
and cutting faster than at the beginning 
and the tools did not require an> dress 
in* or renewal according to Mr App 
At the time of the previous description 
In these columns the machine was still In 
Its experimental state and had not yet 
encountered the severe conditions of at 
rual use 

Among the recent refinements has been 
the redesigning of the rotk-thipping bain 
uierj! resulting doubtless in the doubling 
of the weight of the piston, strengthening 
the tool and its holder, and making the 
methaulsm simple and dependable in op 
eratlon nnd less liable to breakage The 
angle* at which the tools are held in rela 
tlon to the work has been solved after 
much »tud\ and exiierlnient and now the 
concentric cuts assume such a form ns 
to ka\e each tool cut a clearance for the 
tool proceeding It Each rotation of the 
head chips off the rock fuee to a depth 
of one Inch mh anting the tunnel thnt 
distance forward A future development 
of the machine will be the elimination 
of the tracks and the use of herring Injno 
tired wheels especially shaped to take 
the curved tunnel floor Thus consider 
able time will be saved In the driving o“ 
long tunnels, for there will be no tracks 
to shift forward as at present. 

While the rock excavator is primarily 
Intended for tunneling work, its inventor 
purposes using the same principle for ex 
(avAtton work In rook In city building 
operations At the present time con 
tractors find it difficult to remove rotk In 
excavating sites surrounding b> othei 
buildings Blasting often proves a »e 
rlous menace to adjacent buildings be 
<ause of their proximity Mr App pro 
Itoses using u ro< k excavator for removln 
the rook adjacent to the foundations o'* 
nelghl>orlug buildings and then hlasHm 
away the remaining rock in the uaual 
way In this wav, it Is believed pra<tl 
cally all danger will be eliminated 

NOTES AND QUERIES 

Kindly keep your queries on separate sheets 
of paper when corresponding about such mat 
tors as patents subscription# book#, eh This 
will greatly facilitate) answertug your ques 
tlon# a# in m»ny rases they have to be 10 
ferred to experts Tbe full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries Full lilnls 
to correspondent# are printed from time to time 
and will be mailed on request 

(14111) E A V attics Will yon kindly 
tell me If there 1# any way of drilling or 
making bole# In glam other than drilling them 
with steel bits? A The only way for drill 
lng a bole in glass ia by the use of a fluid 
to make tho drill bite the glass. Tbe best 
fluid wo have found consists of one and on» 
half ounce# of spirits of turpentine, one oum e 
of camphor gntn, and throe drachms of ether 
Keep the tip of the drill wet with this fluid 
and It will rut tho flaw very rapidly Of 
course thiro 1# always a risk of breaking th« 
glaaa when the tip of tho drill ruta through 

(14112) F H W asks 1 What changi 
actually take# place when the element phoa 
pboroua ia changed from one of Its allotroplc 
forms to another? 2 Why are air waves 
sometimes visible over a body of wateor? TMh 
phenomenon baa been observed over froxeu 
bodies an well aa open 3 How Is the sun a 
heat radiated to the earth? 4 It la wild that 
water 1# leaving the earth If #o where Is it 
going? 5 What causes call lum sulphide 
after being exposed to the sunlight, to glow 
When takta Into the dark? A 1 Allotroplc 
forms of an element, such aa phosphorus ar* 
understood by chemist* to be due to a modlth a 
tlon of the constitution of the molecule 2 
The air waves, aa you term them are duo to 
an Inequality of temperature over the spaa 
where they are to be seen, thus producing an 
Inequality of refraction of the light which 
puses through the space They are more 
easily seen with heated air than In air which 
Is being ohIIInti 8. Th* radiation fri* the 
sun 1 b a ware motion In tho ether of spue* 

A portion become# light when It strike* an 
eye another portion becomes heat when It 
•trikes a material which can absorb It 4 
Water la not leaving the earth in the sense 
that it 1 b going away to any other place It 
la being transformed Into plant and animal 
matter, and into rocks and minerals, now os 
in the past. Some of this is returned to tho 
earth again, some is not returned again as 
water. Hocks contain water in their compost 
tic a. tk The name phosphorescence Is given 
to tbe gradual giving off of light by such sub 
stances as luminous calcium sulphide. We do 
not know tbe reason why these nbetsnees ore 
abla to thmi absorb energy end later give It 
otMUttt 

(ConotaM eit peps 678) 
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q ^ Ul i lrJ nM,f wortI ' *>olc buildings — 
omi p buildings or honu s firm buihmigi 
or fn lorirs, hotels st houb or oliuri lira 
Johns Minvilh Atix-sios is practically in- 
<kstrumble Ohhrthm any life on the 
e irth, it is proof qj,nnst nm^r i* uK fire, 
yy-ntcr, he it ind i_old Incorporated \\\ 

your roofing it combines with ihtst pmp- 

crtics (i maximum of economy in scr\ice, 


nevtr requiring iMintni^ or coiling 

J M A^Ijcsios Roofing for every 


T here ig a 
roofing 


nvofing requirement for flit roofs 1 M 
Asbpgtoa Built 1 Ip Roofing—for sloping 
roof*, J M AsIm Mos Keidy Roofing—for 
homes, J M Trinsite Asbmtos ‘"hinglcs. 
Somewhere in the Johns MinviUe fine 
jou will find a final solution of your roof¬ 
ing problems 

I sen J M Asbestos Roofing ia approved 
'ind labeled by the Lndervmtcrs Labora¬ 
tories, Inc , lakes the bast* rate at fire insur¬ 
ance, and is backed by an ex 
cluAiveJ M System of Ruofin* 
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Klaablanipa and the war 405, 

Uu AIM t tings tan lamp letupvra 
turea of 321 

I Humiliating dcvluos recent *422 

lucaudvsceul temp testing 021 

Intensive culture by aletrtric light 030 
Lamp filament patent a new 405 

Lamp* burn thirteen years 821 

Metal vs|Ktr i«rup Invented 377 

Nitrogen filtari replace area 321 

Odp light for several rooms 217 

Pocket lamps ut Verdun 635 

1 uiigatcn arc lamp British 277 

Tungsten consumption of 377 

Zinc orca dm in cleaning ITS 

UISL.XU.AN KOCS 

Area raritoa consumption of 400 

Battery vs. magneto IgnlUon lol 

Cleaning metals electrically 821 

Copper replaces aluminum 377 

Current rousutnplinn In boating 173 

Doors f-ot*irulUnl by push button 7ft 

Dry storage battery small 1T3 

Effect of static charge upou rub¬ 
ber 19ft 

Electrical apartra* ut bouse 377 

Electrical ipxmIh cost of latmr 277 

Klertrlcal Industry lu bulllgcrt-Ut 
tiermany *fi07 

Elcctrlcallj-operated atop watob 7ft 

Electricity os silent Falter 429 

Klcctrolteed sea watir MM dteln 
feuent 321 

Exploring earths Interior 61 

Flatiron with bear control 173 

Fused soaled In place 217 

Hand magnets no>cl use* of 5*5 

Insulator nou larhonlalng 173 

Irnu w If rcgnlatctl 46ft 

Ijead cables bored hy beelle 277 

ljghtnlng rod strut k 217 

Million \f It ct^mmerctel froq*Mnu \ 
transformer *299 

Multi telcgrapblug by pboiog 
rapliy ^77 

Os< Ulator portable for ewtlng • 127 
lurallil jut* king of nails *57 

t re pared |*ai*er for Imulutlou 7ft 

Removal of mr from gas 75 

Retroep«n t of the year 191 0 

8hoe wltbstunda JO 009 volts 37T 

Mtorage cells high rate dlscbarg 
lug 400 

Tranafornter 09 cycle million 
volt 77 

Iranamtesloo cables and sleet 277 

Trro pest tore rlntrklty an 549 

Ultra nseleni knlgbt or the road 277 

Women elextrtetens lu Fugtend 171 

XAILWAIS 

Hooding rails by electric arc *617 
One man street «srs 377 

Rail bonds stealing of 377 

Rail Joints and hoods J21 

TgpsrnosKS 

Directory like Window shade 024 

Enameled wire 424 

Lincoln Highway service 17ft 

Lougeat circuit In world 321 

Motor contained In reiwlvi r *454 

Progress lu radio telephony *82 

Telephone* for window demon 
strators *57 

Washington beard In Hawaii *80 

KJJiPTROLft 818 MITIOATION 96 

FNAMFLINU CHILD 61 

RNillNK OIANft DIKHEL *607 

ENtUSEKRlNd 

Bureau i>f Htandanls 356 

Deep drill divtalloo testa *54- 

Engincerlng maxima In tl < T H 663 
Relroaneet of the year 1915 0 

KKNOtITH 60S 

EXPLORATION 

ANTAJUTI* 

Pamegle ' anbsntarctlc surrey 400 
Hbackletou a expedition 484 *080 

Onr opportunity In Antarctic 614 

AIK TIC 

Amundaen s pillar drift 549 

Arrtlc controversies 290 

Crocker laud expedition 121 

Karluk disaster 465 

North l ole qiamtlon present 
ststns 801 

Northeast passage a gal a achieved 128 
Sverdrup a expedition 3T7 

OKNKAAlb 

Braall recent explorations to 217 

Pacific Ocean 604 

KJPLOflIVRH 

War and the nltrogea supply 090 


FBNCJNO FOR BIIND MEN *000 

FILTRATION NEW PRDLE08 IN *001 
FINDER PRINTS orlglu olasslflc* 
tion and uses of *B6T 

firearms Double ef.port 
FROM 21T 

FTBKAKUft MODERN 102 

FIRES AND FIRR PROTECTION 
See also satoti 

Cigarette* -and fires 4^ 

“ Fire weather warnings 570 
Railroad fire fighting appavatoa *001 
FIREWORKS, 

Red fire 5ft 

FI8U AND FISHERIES 

Fish and eggs distributed by U B 
Bureau 440 

From herring to halibut *020 

Oxygen absorption by gills 060 

Sharks and raya as food 070 

Temperature of small fish 002 

Tlleftsk Industry dtvatepmeot *079 
FLAK MHAJt tDoreasirtg peoftts jo *402 
KI/UKE RAN MIGUEL *120 

FOG Bee uvntowfttQQT 
FOG SIREN BOUND DEFLECTOR 0T7 
FOOD 

Bread baking, madara f *203 
Bating raw food ft ftfl 


Fat dertvad Trtm yeast 
Faadlng rr laua ere af war 
Vigor highly milted, aatrltto* 

▼a tea . Ms 
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Dp been Injure fruit t 
Ffult Biposltfcw, Braall 
Pollsu fertility of 
FUELS 

Alcohol, denatured 
Alcohol fuel new 
Coal duet for locomotives 
Coal storing against shortage 
LenaerraUon on railroads 
Crushed cngl In aualtlng 
Gas heat^gandanl far 
Uaaolin# 00 oeut * 

OaaoUtM aicsatlon 
Gasoline supply from shale 
Gaaollna supply problem of * 
Gasoline working capacity of gal 
loo t 

Low grade fuels coming 
Mineral loduatrlos * 

Molasses Sa a fuel 
Search for oil In Anntralla 
Huger bast as aoura of fuel 
Waste newspaper* as fuel *102 
FURNITURE FINISHING with cocn- 
preoaed air * 

FURNITURE removing dtats (roan. * 


GAGE SURFACE. INDICATOR *160 

GALVESTON H BRA AY ALL *70 409 
GAME SANCTUARIES, National For 
rets 190 

GELATIN BUBSTITUTE FOUND 041 

GEOGRAPHY 

Coast survey, centennial of 420 

Gilbert and Ellice Islands 440 

Notable map of Kuropa 74 

I olatid German studies In 685 

Hod don la 847 

War changes in names 440 

GEOLOGY 

t - A \ K 

Oumlersport 60S 

SARrngt itu 

American svtamograpbic observa 
tlooa 108 

Earth shocks due to ffaat cracks 164 

VOLCAHOBM 

Kite photographs 1 T 8 

Latianu Peak activity of 90 

Hraukf from Mount Hood 277 

GEOMETRY 

NEB* FOR PBAf E 124 

GLASS QL ARTE AMERICAN 121 

HOU TEEM ready made 54V 

(irn KBNMFNT MEN edit tnagaalne 460 

GUM ARABIC TESTS FOR 880 

CirNTOWDKE. See KXCLoaivn* 

GUNS HOW BIjOWN UP *064 

GYROStVIPK MARINE AND 
AERIAL *171 
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H\L<ii St 1 * MKTKOKnl (XiV 
HAND AUGNETIC 340 

HARBORS IM1CKS etc 

Deepening the New Waterway 84 

l ro tec ting Galveatun a sen wall *70 

IIRAPLIGHTS See aUTtlMOMILKJl 
HEATING AND VENTILATION 

Air force<l through canvas tubes *661 
Home heating economical 290 

HIDES MEASURED BY AIR 95 

HlOBWftY BUILDING HIGHEST *870 

HOLLAND IN THE GRIP Ob ITS 
OID ENEMY *280 

HORSESHOES NONIIL1P NEEDED «30 
HOTKlR built with view to fnture *186 
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to Improve 280 
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HYGIENE See also hiduiixi 
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Carbide candle far oil temps 
Collapse of Ban Jose tower *100 

Oa* boat standard far 294 

Testing lllotnlnaots with camera 600 
IMMIGRANT!) oonteat to improve 

bousing of 288 

INDIANS BAN BLAft 42J. 

INDUSTRIAL PREPAREDNESS 

ObnsJffa* oa 840 601 

For peace 64 TH 144 177 *194 

190 340 *320 000 400 *520 
For war 094 

Inventory of onr resources *570 

Oar now Industrie* *680 
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m 

INKROTR 

Do bac* Injure frultt 549 

Fites kilted By bone manure 150 
INft'KNTlON AND PATENTS. 

Wklate broadly jofarpretad 16 

Color photography patent 417 

Extension* of time 407 

French bureau of MUIUry lavea« 
tlooa 86 
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Stanley Improved 
Leveling Stands 

A Stanley Lord Stand mod m c onswtt fe n 
vkh a wood or bon level* and a pair of level 
aqpta w9 be found m many cate* a very 
satisfa c tory and fosxptnsrvs substitute for 
the more expensive surveyors’ imbrumenta. 

By it* uh oo* can readily determine levels 
from a ftven point to one at a distance such 
as locating or set trap the profile* for founda¬ 
tion work* ascertaining the proper grades for 
dtiaoa* ditches* ate. 

It can be placed on a stake or crow-bar 
and adjusted to a ho moots! position even 
though the stake or crow-bar may not be 
exactly perpendicular 
A thoroughly practical took 
hriceefstand with a 12 mch metal level 
and a pair of level sights -44 JO, 

Price of Stand only—adapted for either 
wood or metal level ~&0Q. 

Send for npeaal oscular 
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What yqjL 
Dr.Haraden^V 
Says of the ^ 

1916 Acousticon 



B ttn IdMft it Imm, tft 


One of the fea¬ 
tures of the cam¬ 
paign is Julian 
Street's story of 
the Republican 
Convention at 
Chicago. Read 
it in the July 1st 
issue of 
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from peg* 6TS) 

(14128) B, 8, asks Can water be 

eotnprrsesat It so, to what extent? A Water 
Is slightly comprmibl* At the floating point 
and t-gfi atuoapheres the comprasslbUtty la 089 
tao-jgJlUonths, and at the froesing point and 
2806-SOOO atmoapheree It Is 261 tan millionths 
1>U fire* as a result that the water at the 
bottom ot the ocean In the deepest places say 
0 miles* U about 1 30 denser than st the sur¬ 
face. The data for various temperatures and 
pressures are given In the BmltUsonUn Physi 
caJ Tab]** which we send for $2 00 prepaid 

(14114) W J S asks 1 To what 
degree does fused quarts polarIxe light? 2 
The titles of good books oo Polarisation of 
Light. A. Posed quarts does not affect pol 
a riled light to nay degree. The reason Is tbat 
by the melting the three axes of the crystal 
are rendered equal, that la the crystallne struc¬ 
ture la destroyed. The expansions by beat 
become equal In all directions and very small* 
For this reason the crucibles made of quarts 
can be set on a fire and put red hot Into cold 
water The quarts is nearly amorphous and 
does not affect light any moto than glass does. 
2, Wo can supply you with R, W Wood • 
Physical Optica, price $9,20, nod Preston's 
Theory of Light* price $4 75 

(14116) W 8 asks I would like to 
Is am through the columns of your paper IT 
there la anything like slectrldty or magnetism 
that affects a locomotive after a long contln 
uous run? If so, In what way? I have 
heard engineers talk of engines getting 
tired. A little Information on the sub¬ 
ject will be appreciated A We have 
never known anything to lead us to think 
a locomotive could become magnetised or 
charged with electricity We have heard work 
men say that the mathine which they were 
running had become tired It would aeeto to 
mean tbat it was not running or doing Its 
work so Well aa It should and needed tuning 
up Any machine needs going over and put 
ting in shap* after a lung run. 

(14116) J S B asks Will you kindly 

answer this quastlon for me? I have always 
understood that say substance heavier thun 
water would go to the bottom regardless tin 
depth In answer to question No 14,027 
JUG, Jsn 22 you claim not To what 
depth will a submarine sink not In motion 
If one pound, or say ten pounds more of 
water is pumped Into the submersion tank* 
than the boat displace*? A The old toy 
called the Cartesian Diver showed that an 
adjustment of the bulk of a floating both 
might bo rnado by forcing water into it so 
tbat It would be Just as heavy as water or a 
very little heavier and thus It would sink 
below the surface to any desired depth The 
diver was ft little, hollow image of glass with 
a small bolo in the tip of Its tail It was 
placed In a tube whhh contained water and 
adjusted till It had enough water In It so tbat 
It barely floated, A piece of sheet rubber was 
then tied over the top of the tube If now 
ths finger was pressed into the rubber cover 
the increased pressure forced more wnt«r Into 
the image, and it sank quite to the bottom If 
the pressure was maintained But by careful 
adjustment of the quantity of water tbe Image 
could b« made to float at any desired depth 
This la the mode In a small way of manipu 
lstlng the submarine so that it Is submerged 
to a desired depth We do not know bow 
many feet ft few pounds of water would mnk< 
it sink, but probably It would send it to thi 
bottom If It wars allowed to act unhindered 
by any motion of the boat Tbe Car tea Ian 
can hs had from dealers in physical apparatus 
tor schools. 

(14117) E B a ska Can you give me 
any Information aa to the heating qualities 
•f different cloths? If so, please advise me 
Which la ths hottest cloth (one that oonsumes 
the moat heat—and thereby beats tbe body) 
seMt* cloth or block cloth Please designate 
which of the two la the coolest or hottest A 
In the sun white cloth will probably not get 
to hot as black cloth This oftn be tested by 
wrapping two thermometers* one in white and 
tbe other in ths same cloth thoroughly black 
ened with ink, in exactly the same manner 
and leaving them in the sun for an hour 
The one which rise# the high set has absorbed 
the moat hast This la, however, a different 
question from that of keeping the surface of the 
body at a desired temperature by clothing 
Tbe interior of the body In health U always 
88.4* Fa hr., while w# feel most comfortable 
whan tbs air around us Is about 68 Fsbr 
We adjust our clothing so as to radiate our 
too great heat and get rid of It the best we 
can in summer we wear tbiq clothes to 
hasten tbe escape of beat. In winter we wear 
thick clothing to retard the escape of heat 
from the body; or as we say to keep us 
warm* Thick clothing prevents heat from pass- 
tag through It It keeps out hsat from the 
outrida, it ksaps tbe hsat In the body, which 
is already tfasra. ft does this largely by the 
air which it holds within its marts*. Air 
la a nonenondactor of beat; and if the air 
cannot wove away from ths body, the beat 
cannot ha ooaveyed away from the body 
Par Imprisons the moat afr •and bane# Is the 
warmest of any materiel* worn for clothing 
Any material made thick and fluffy* so as to 
contain muck air, win bar a warm material 
U fa neither a matter of ooior nor Had of 

* *-*■"** 
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Tbe “BARNES” Positive Feed 

1 Upright Drills 

10 to 60-mch Swing a((DV 
S**d for Drill CateUpee 

V F.tJne Barnes Co* \ 5 ?/ 
Edited ii lira 

HO# Ruhr kmt Rocktord* IHiooU 


WELL" wm 0 WELL 

Own * machine of your own 0*ab or rosy 
terms. Mftuy styles and slsos for all psrpoaes 
Write for Circular 

WILLIAMS BROS., 434 W Stats St, Ithaca, N.T 


GROBET SWISS FILES 

Am tbr atandard of exceltenc* In 
■Tcf and have been for over 100 

y' ’ Lr ' Wr *-r ik! [hmi )i*i<! a* an In- 

U’lxluoer 48 film e*|K*clallr adapted 
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Uloe yon U spureclat^ and wh II got future unkn 
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ROBINSON 

reminder 

Tear Out When Attended To 

A valuable Idea loot In a book A1W1 with dead memor 
anda. nr an Important engagement rniw<l may c««t you 
more than several dotes Hoblnaou Reminder* rhrro 
are six coupon* to a page Rut wh note on a top*r»te 
coupon—tear them out whoa Uwy wnae to be of value 
Handsome leather cum with pocket I tr special papers 
Just the thing for advertiser* 

ItemtnOer compute rttt extra pad 31* fn x 7 <* , port- 
potd 11.00 Ntw flUtrs OOo j#t (htnt Vest rocket 
ain r S in four coupon* tv a pace compute wftt Hz m?a 
patU pmvaid Si 00 NtK flu wv70e p*r du*m 
Ledur Stopping LAM uUA calm pad and 

j pencil si oo 

Name in fold Sfl cent* rztra If pottr ttaMmer cannot 
♦apply row. t*n4 direct to us ORDJCH MOW 

Ths Robimon Mfg Co., Deyf A, WwdbR Maaa. j 
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A Useful Pair 

off 

Waterman’sldedls 

One is a I Aver Self-Filler , I 
which is forcuieral use, the J 
other is a Safety whichiafor ! 
urnuen sportsmen or students i 
The *->elf I iller can be refilled 
almost jintaniJv The Safety 
t in be carried upside down, 
sideways anyway, and cannot 
spill Ihere are many import 
ant contributory feu 
tures in Waternun s II 
Me iU which are in 
kt'epin^wtth the mt HR 
penor willing quit 
iucb of the pen 

When you want IV 
uii them BUl 
they are ready IB 
to write k£J 


Home jBwTnivel 

Business 1 r Vscabon 

A VOID the little trrita- 
tions which often 
prove disastrous Mdny i 
, note may be sidetracked 
1 because a pen dots not 
write smoothly 

Waterman s Ideals are giving 
good service in every land of the 
universe They never irritate 
Smooth flowing and easy writ¬ 
ing In the pen world they 
maintain their original prestige 
Fvery writing characteristic can 
be exactly fitted One Water¬ 
man s Ideal will last for years. 
Back of Waterman s Ideals 
is the largest fountain pen or¬ 
ganization of the world 

Ask for this pen by namo. 

At your Local Daalars 

PrfteM gLM, *4 00. |XA0 to 81*0 00 

XWttov «n reewwk Attd mstotitntfm. 
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Easy to Fiir 
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FOUNTAIN PEN 
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WATKR SUPPLY 

Ounservlua public water powsr 281 
Water leak detector 640 
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WELDING Rail a bonded * by 
"el* trk arc *617 

WHIR (tOPIt scarcity in Russia 85 
WIRE 7ING, In Germany 635 
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Amateura new urganintlon for 103 
Arc generation |ncr»Aasd dm of 107 
Anatrallau radio aervlcs 61A 

Oonnnercial extra first-grade U 
emits ]41 

Oomuaunl ration between coal 

niluea 615 

Oommunlcstlon In North flea 606 
Cows*led atattoiu In Brtwele 616 
Deteitur based on new prlocMe 606 
Dinner ordered by trlretoan 103 

Direction flutlrr rxlierlmeota 606 
Early dlreukm finder patents W 6 
Klect n»iytic detectors theory <45 
ICxperluMit ih navy 481 

Feeling through the fit* *100 

How Go**boo * ud ftroalan 

escaped 505 

Imperfect dialectics effect of 491 
Improved algo*I rocelvfr 491 

Uoblllaatlofl by wireless 193 

Motorcycle stations ml)Gary «210 
Navy ataltoM throe sew 141 

Norway p new station 615 

Phenomenon in Ifaxicaa campaign 91s 
Pops to blew) wlreleaa 141 

Portable army pack act 141 

Proposed Govern moot Oionupoly 141 
Proposed etallona for flpaln 606 
Radio common teat ion charts 491 
Radio direct Km findar *174 

Radio etathHM of U I 03 

Record, new filA 

Review of wireless telegraphy 60S 
Setsura of awataitr a tattoos *81 
Society [alantto station 
■taadardtiatloa of Apparafua 
* Rtnya , 146, l 

Trank Pariflr cmamenleatRui 
Tuft* Radio statiou , iff# 

UMt design in nmrlna plftctlca *|R» 
lesapls equipped #91 

Weather oha e rvaitoak by radio 6U 
Wlralaaa for Mtoaftmlppt bargm 193 
Work aL Maaa latond station 

women women* or jrnANC» 

WOOD PULP PEOCEEfl, NHW 
WOOD PULP 80ARO1TY OR 


Ul 


I us 

-i 


aaiaer mm ■ wvaimuuweaii - 1 

Latest droadbongai tHkta of 
Naval Umm of the A11toa M .^.F 
Reotrta, oar took «f . V i» f > j 


WRITING MADHiN* VOICEOON- 


Wftrati 
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Don’t Be a Man With a Hoe 

-A LITTLE HIRED MAN-“ BROTHER 
TO THE OX”—ALL|YOUR LIFE! 

Stop grubbing with your little hoc long enough to look 
around upon the great world about you 

In this land of equal opportunity, prove >nui ri^ht to st uul on an 
equality with the highest by choosing now the only path that will 
lead you to real success and that bro id outlo<>k on hlc w lthout w hn h 
the material rewards of success are mere dros*,—start today to culti¬ 
vate your brain by scientific reading, by study, by daily association 
with great scientific minds 

Tina ia a scientific age—business, agriculture, war, are ill conducted along 
scientific lines —by the successjul 


In proportioi 
ox anti the asa 


as hm brain is cultivated just so f ir is m in removed from the 


In this, the most portentous period m the World's Iustor>, vour country 
needs il9 best brains I)on t be a “slicker —a roiwupt, be a volunteer—a 
grenadier—a lender in the great irtny of modi rn progress 

Lay up for yourself an intellectual a c stt agunst age and the time of idvcrsity 
which neither moLh nor rust can corrupt, nor thieves bn ak in and ste il 

Are you still dunking m terms of the Middle Ages?-— I he miasmas of ignorance 
and superstition were cIihjilUinI ovt r tdtj yi tra ago through thL t doits of D irwin 
aUd hia fellow scientists the stories of whose womb rful discoveries are told in— 

1 LlBRffflY OF Ti WQBLD’S (IE0TEST SGIERTISTS 

DARWIN— SPENCER—HUXLEY—TYNDALL — LOMBROSO 


Books that Startled the World and 
Agitated Society with a Revo- 
, lutionary Ferment 

Thesegreat scientists studied life from every 
angle They will help you solve Ua prob 
lems They will open your eyes to an under¬ 
standing of its mysteries —to an appreciation 
of tls potentialities 

No other books are so rtplcte with ideas 
that can be turned to practical advantage by 
the unscientific reader You will want to 
read them not oncc f but often, and each time 
you will find fresh entertainment and discover 
new food for thought m 

The story told in Tn$ Origin of Species tv as 
wonderful as any tale of oriental enchantment 
This book revolutionized modem thought 
Where formerly there was chaos of specula¬ 
tion and theory, it substituted a revelation of 
Nature's immutable laws 
We are seeing the results of the application 
of these laws in the physical and mental im¬ 
provement of the human race Their 

r lication to economic problems has 

ady added untold millions to the ^ 
wealth of nations. H 


Prof. Lombroso’s Book on 
Criminology 

As an illustration of the wide scope of this 
set, there is the volume on The hem ilc Of- 
fender, by Prof Lombroso No more start¬ 
ling revelations can be found anywht n tlnn 
thost contained in the picture he drivss of 
one aspect of the underworld iti this lxxik 
The Social Cvil is as old as creation We 
find references to it in the records of the 
earlu^t civilizations The descendants of 
JczcIr. 1 and Mtssalina are to lx found in 
every stratum bf society The lair of “ The 
Scarlet Woman” is located in almost every 
community No study of Sociology there¬ 
fore js complete that docs not take into 
account her malign influence, and the correct 
measures necessary to coml>at that influence 
Prof Lumbro&o’s work made an tpexh in 
criminology because of the wide scojie and 
systematic character of lus researches 


A Handsome New Edition at Less 
Than Half Price-NOW 

Notwithstanding this great reduction in 
pnet—a price absolutely unprecedented for 
Ixioks of this rharai ter —tin Ixioks in issued 
in a st>le sup*nor to that in which they have 

tvir d\)\K ind In fore 

. 

Each volume is 8 inches x inches 
The binding is a rich, dark gm n f silk ribbed 
cloth, with gold paneled Licks, finished with 
gilt tops ind silk he ad-band s 

Tile volumes are pnnted on a pure white 
paper in large, clear type 

There are many illustrltions in half tone 
which arc just as interesting as the text 


TiHh of These Wonderful Volumes 
VoL I* THE ORIGIN OF SPECIES. 


VoL lit. 


VoL l*- THE ORIGIN OF SPECIES. ■ 

SURVIVAL OF THE FITTEST, ■ 
ETC. B. CHARLES DARWIN ■ 

Vol. II THE ORIGIN OF SPECIES. ■ 

AFFINITIES OF ORGANIC BE- ■ 

INGS, ETC By CHARLES DARWIN ■ 

VoL IK. EXPRESSION OF THE EMO- ■ 
TIONS IN MEN AND ANIMALS. ■ 

* ByC HAW KB DARWIN I 

(MAKY INTERESTING ILLUSTRATIONS) ■ 

VoL IV. THE FEMME OFFENDER. ■ 

THE CRIMINAL TYPE IN 
WOMEN, . 

THE SOCIAL EVIL,-ETC. 

Br PROF CISAR LOMBROSO 
(PROFUSELY ILLUSTRATED) 

VoL V. MAN'S PLACE IN NATURE. 

Sr THOMAS H. HUXLEY 

(ILLUSTRATED) 

VoL VI. SOCIAL STATICS OR ORDER 

Br HERBERT SPENCER 

VU.VIL FRAGMENTS $F SCIENCE AND 
LESSONS IN ELECTRICITY 

*r JfeHN TTN0ALX 

v (ILLUSTRATED) 

ftqL Froteb B. Crookor Put IMkiit of the Anwricftn 

Iitftftra of ItteckfeaS Bnginoeca, Hm contributed * very 
btrotedon to Pit* TfmUU's 1 Loooas Jn 

Soctrfcity" ta which ho th* history of tb* geieaca 

VVRJnHn^F iUjPPClM psVfly CUw01 

18 m W*mry Oown to the pf*p*4*y. 

is .W* 


Vo|* VI. 


of KWM l&ngidoir*. Hm contributed * very 
InttoWtUv btrotedod to Pit* TyncUU's 1 Leoom Jn 
Soctrfcity" tfl which h« tdbatth^* th* history of tb* acieoca 

«MunHn^F iUjPPClM prVB y nHQQrCHKl CUvC4Mi Os 

J8*& Wx**ry to the im m T ioy. 


“The Library of the World’s Greatest Scientists” givet 
the same air of distinction and diflcriminatinn taste to the 
home as would a valuable painting by a world famous 
artist or a choice piece of furniture bv C hlppendale 
Sheraton Heppolwhitc or the other great eighteenth 
century craftsmen' 

MAIL COUPON TODAY 

Br MWiihf sfl tbs rWt m4 aqmm to tbe msnaftetmiv we were 
Obis to suke s very favorable eoutraet wttti Mwn. l> Appleton * 
Co tM poblMwra of Urn oHshraWd books, tor th» rttfct to print from 
UMrjswsst plstsa. t flos Hit ton oftke worts ot Banda, ftpeaw hue 
tar Trwun sod Loeabroso vtopAttd Ut Uw L»r*ry of uw Worid « 
Orastsst IMwaisu. omUUooehi lb* poblMHor work* have also mad* 
It posMbla to noun very low ficuns for prbrtlna sul bindln* « lane 
•dulocM Ust win keep lbs plants sUMdUy It work os nordm But only 
Is saw hook-buyers mpood qukUy and ttosreby «aWv us to ksop the 
prawn ray oss we vaoertaks to ntahueHi UM prioa wbk* we renrve 
us right to sdnaoe wtthooi w*U# 

Monsy back if not re r*p nw t«j. 

BUT SEND COUPON NOW. 


“Show me a man’s books and / will 
tell you what he ts," once declared 
one of our big captains of industry 

Mm«i wciiimi 

ATTACH COUPON AND $1.00 
TO tOUR LETTERHEAD j 


S Brusawirk Aubecrlptlofl Co RuL Am iLji.m 

449 Bruoewicfc Bid*. New Verb CHy ^ W 

fCnelased U $1 00 tm payment on ibe 7 volume m>i ot The WorUl a 
Oreetert BrienUeta to be shipped charge* prepaid I a«r«* tu remit 
rJ •< 00 a month fiw *U monttw following reoelpt ot honk* or to return 
ia Uinoi at uum if oot m repreaented, you to refund tuy $i 00 
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W HETHER you Should choose a car with 
four cylinders or more, cannot be settled 
by mere talk — which proves nothing. 
There is much to be said on both: sides—but 
nothing in behalf of multi-cylinders which the 
Hupmobile will not be glad to answer in an 
actual demonstration of performance. 


We take it that you want.— first, 
high-gear flexibility, pick-up and 
pulling power, second, smoothness, 
silence, and absence of vibration at 
all times 

On these points the riupmqbile 
welcomes comparison with any £ar,„ 
no matter how many cylinders' it 
has, especially in its own pnce«field 

Consider, in addition, its simple 
reliability, and note that neither 
difficult nor numerous adjustments 
are required to keep it at its best 


Hupmobile Vpiality and economy 
have never been so Completely 
expressed as in this car. 

And the fact that’current sales are 
much the largest m Hupmobile 
history, emphasizes its reputation 
as “the best car of its class in the 
world.” ‘ -• 

We really believe thaf your decision 
m favor of the HupfnobUe is merely 
a matter of putting it to the per¬ 
formance test—which any of our 
dealers will gladly give you 


Hupp Motor Cor Corporation, Dotroit, Hffdu 


Flw-pa—«iar Toorio* Car 
Two- p a na n o ar Road star 


■ Touriac Car - 


Arfcw FOB Drtroit 
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